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ABSTRACT 

Methamphetamine (MA) is a potent neurostimulant and neurotoxin that was also the 

primary used illicit drug in pregnant women attending a Specialist Drug and Alcohol Service 

in Perth, Western Australia. Methamphetamine crosses the placenta and the long-term 

outcomes for the infant are poorly understood. The literature documents the 

characteristics, consumption patterns and experience of related harms from illicit MA use in 

pregnancy and the immediate postnatal period. However, few studies have examined these 

issues prospectively among pregnant women.  

Women who present for support with alcohol and another drug (AOD) issues in pregnancy 

tend to present with a multitude of interconnected psychological and social factors. My 

understanding of the experiences of pregnant women using MA and the high risk of infant 

removal associated with this is limited. There is a paucity of literature related to the impact 

of MA use on neonatal outcomes. As a result, the extent of the problems faced by these 

women and their infants is poorly understood. This is largely due to the difficulty in 

separating the effect of the drug/s from other adverse social circumstances .The research 

presented in my thesis aims to measure the maternal and neonatal outcomes following 

prenatal exposure to MA for pregnant women attending the Women and Newborn Drug 

and Alcohol Service (WANDAS). 

 An explanatory sequential mixed-method design was the method of choice to measure the 

maternal and neonatal outcomes following prenatal exposure to MA and to explore the 

participants’ experience with MA use using both quantitative and qualitative methods. A 

prospective cohort of regular methamphetamine users (at least weekly) (N=112) was 

recruited during 2016 from 220 women attending a specialist Drug and Alcohol Service. The 
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qualitative phase consisted of maternal Interviews with twenty women from the population. 

The semi-structured interviews elicited the pattern of MA use, triggers, and information 

around maternal drug use in pregnancy and the post-natal period. Data was managed using 

NVivo and thematic analysis was undertaken on all qualitative data to explore the women’s 

lived experiences of using MA in pregnancy. Neonatal outcomes were assessed using 

detailed medical history, Finnegan’s Neonatal Abstinence Scoring Tool. Three separate tools 

were used to assess the neurodevelopmental status of the infants: Ages and Stages 

Assessment, Griffith Developmental Assessment and Prechtl’s General Movements 

Assessments. Study data were collected and managed using Redcap electronic data capture 

tools hosted at the University of Western Australia. Statistical analyses were performed 

using SPSS statistical software (version 22.0, IBM SPSS Statistics for Windows, Armonk, NY: 

IBM Corp).  

MA in pregnancy resulted in maternal complications to overall physical health, co-occurring 

mental health issues, and family and domestic violence. The patterns of the maternal drug 

use from the mother's experience demonstrated that women with a history of MA addiction 

reported personal and familial histories of psychological problems, intergenerational drug 

and alcohol use, and childhood sexual assault. The quantitative results supported the 

qualitative findings from the 112 women and 110 live born infants.  

An analysis of baseline data indicated that the characteristics of the cohort were pregnant 

women with a mean age of 29.6 years, 52.7% identified as Aboriginal and 44.6% identified 

as being Caucasian. There was one multiple pregnancy (dichorionic twins). 

Analysis revealed one maternal death at six months post-delivery due to a fatal overdose. 

There were two fetal deaths in utero, and one stillborn infant. One infant died at six weeks 

of age; the death was attributed to Sudden Infant Death Syndrome. The pattern of MA use 
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resulted in 95.5% of participants self-reporting illicit use of MA at least weekly. Child 

Protection and Family Support (CPFS) involvement was high and 43% of Aboriginal infants 

were removed and placed into out of home care. Infants removed from maternal care 

scored lower on the Griffith Developmental Assessment than infants not placed into care. 

Neonatal outcomes resulted in 24.8% of infants being premature <37 weeks’ gestation at 

birth. The median birth weight centile for study infants was 29th, with 23.8% of the infants 

having a birth weight below the 10th centile for gestation. Special Care nursery admissions 

were high at 41% with respiratory distress.  

The Ages and Stages Assessment (ASQ-3) identified (33.7%) and (38.7%) infants as having a 

suspected developmental delay at four and 12 months, respectively. General Movement 

analysis found that 44.6% of the infants had poor repertoire movements in the first week; 

there was no significant difference between optimality scores when compared to Griffith’s 

results. This thesis was novel in its approach of using general movement assessments for 

MA use in this group.  

The findings presented in this thesis highlight that MA use has become a significant health 

problem in Western Australia over the past decade. I found that infants exposed prenatally 

to MA have poorer developmental functioning at one year of age compared to test norms 

and a historical control group of West Australian children. Infants warrant being included in 

specialist follow-up programs for at-risk group to clearly delineate the exact causal role 

played by MA exposure versus adverse social circumstances in impairing development. As 

the number of infants in this study was small, only tentative conclusions can be drawn from 

my findings. However, areas of concern have been identified and most of these correlates 

with the available literature regarding maternal and neonatal outcomes.   
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CHAPTER 1: INTRODUCTION 

1.1 Research Context and Rationale 

Methamphetamine use during pregnancy is a major public health concern due to the 

potential physical and psychosocial harms to both the mother and her infant.1 The use of 

MA in pregnancy has become the focus of increasing attention worldwide 2,3 , due perhaps 

to increases in both the scale of production and harms related to use.3,4  

The Australian Criminal Intelligence Commission’s sixth report of the National Wastewater 

Drug Monitoring Program (February 2019), reveals that Western Australia (WA) continues to 

have the highest MA consumption levels across the country.5 The survey findings show that 

2.7% of people living in Western Australia reported using methamphetamine in the previous 

12 months, much higher than the national average of 1.4% 6. Alongside MA use in Western 

Australia is the trend for polysubstance use with increased prescribing of pharmaceutical 

drugs to pregnant women, including pain killers, sleeping pills, benzodiazepine 

antidepressants and antipsychotic medications, which add to the complexity and 

confounding factors when trying to measure outcomes from MA.7  Methamphetamine is a 

central nervous system stimulant that is not presently available in any legal manner in 

Australia.1 The 2016 National Drug Strategy Household Survey (NDSHS) found that 1.3 

million Australians had used illicit methamphetamine in their lifetime;6 however, data on 

MA use in pregnancy is scarce. In 2016 in WA and most other states, the proportion of 

methamphetamine users consuming ice was greater than the proportion using some other 

form of methamphetamine. While the survey results show overall MA use decreasing since 

2013, there are other trends highlighted in the data. For example, frequent use (weekly or 

more often) more than doubled from 9.3% in 2010 to 20% in 2016 6. By way of comparison, 
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the proportion of cocaine users who consume at this frequency is only 2%. The proportion 

of people injecting MA doubled from 2013, representing nearly one-fifth of users in 2016.8,9 

The United Nations Office of Drugs and Crime (UNODC) estimated that amphetamine-type 

stimulants (ATS ) including MA are the world’s second-largest illicit market after cannabis, 

with MA accounting for between 14 million and 53 million consumers.3 Methamphetamine 

use in Australia exceeds that seen in North America and Europe and a significant trend in 

the late 1990s was the introduction of crystalline MA.10,11 This resulted in an uptake of 

smoking MA 10, higher levels of dependence and an increase in MA-related harms.1 12,13  

An emerging trend over the past ten years in pregnant women attending WANDAS was a 

dramatic increase in MA use, replacing opiates and opiate replacement therapy. This 

resulted in limited attendance to antenatal care and resultant chaotic and challenging 

behaviour, often with limited antenatal attendance. The complexity of these factors makes 

it a challenge for service providers such as WANDAS to identify and engage vulnerable 

women with MA use and to encourage them to attend antenatal care.14 

The dramatic increase in MA use worldwide has caused public health concern and highlights 

the need for research surrounding its use particularly in pregnancy, where there is a paucity 

of research.15,16 Hence, a study to measure the maternal and neonatal outcomes is required 

to identify the maternal risk factors and the potential deleterious effects of illicit MA use 

during pregnancy for the fetus and neonate are reviewed. This research also examines the 

experience of MA use from the maternal perspective about the impact of use on the 

developing infant as well the protective behaviours that women engage in due to these 

concerns before accessing antenatal services. I investigate how concern about their infant 

impacts their decision making often leading women to try to reduce harm to their baby on 
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their own outside of rehabilitation or support service due to fear of child protection and 

stigma associated with MA use. 

While many women attending WANDAS use MA throughout their pregnancy, some try to 

reduce their use or cease completely.17 However, stopping use suddenly is not 

recommended and may prompt withdrawal symptoms.18 There are no recommended 

pharmacological treatments for the symptoms of MA withdrawal, either during or outside of 

pregnancy.19 While substitution medications such as methadone are used for opiate 

withdrawal, there is no equivalent for MA in WA or nationally.20 

Prenatal MA use and the co-occurring mental health problems and family and domestic 

violence (FDV) have both been associated with poorer maternal health and birth 

outcomes.21-23 Studies have largely focused on the independent effects of mental health 

conditions, FDV or substance use.21,24,25 In addition, many studies of these variables have 

been conducted in clinic-based settings, which comprise a specific population subgroup. The 

co-occurrence of mental health problems and AOD use has been observed both in studies 

conducted in the general population, as well as among pregnant women. Yet questions as to 

the nature of the relationship between MA use, FDV and mental health remain unanswered. 

Women who present for support with alcohol and another drug (AOD) issues in pregnancy 

tend to present with a multitude of interconnected psychological and social factors.26,27 The 

interconnected, co-occurring nature of MA use with other common social factors − including 

unemployment, poverty, unstable living, FDV and Child Protection and Family Support 

(CPFS) − will be addressed in this research. In order to identify and improve the health of 

pregnant women and their infants who use MA, it is critical to understand the patterns of 

MA use during pregnancy, the demographics of pregnant users, and the circumstances of 

MA use.27-30 Women who use MA regularly, maybe at risk of developing  multitude of 
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pregnancy complications.31 These include symptoms of drug-induced psychosis, depression, 

anxiety and also cognitive deficits. Women with MA use consistently report higher levels of 

emotional, physical and sexual abuse histories.15 If pregnancy is a prime motivator for 

recovery, access to antenatal care by specialist teams is required to reduce poor 

outcomes.32,33 There is a lack of knowledge about MA’s effects in pregnancy, and the limits 

of the research are further compounded by the use of predominately retrospective study 

designs.15,34 

While there are numerous studies which consider the medical and physiological impacts of 

AOD use on the fetus, research into developmental effects is limited. This is largely due to 

the difficulty in separating the effect of the drug/s from other adverse social 

circumstances.35  There are still no effective strategies to diagnose, prevent or ameliorate 

the consequences of prenatal exposure to MA on the infant. Currently, there are no 

evidence-based guidelines in Australia, and management of infants and families is 

uncoordinated, which may escalate vulnerability for WA families. There is only one 

longitudinal study, the US/NZ Infant Development, Environment, and Lifestyle (IDEAL) study, 

which has measured the developmental effects of methamphetamine on children until the 

age of 7.5. 36 Research into the effects of prenatal methamphetamine exposure is relatively 

new. Determining outcomes of MA exposure in the long term is particularly difficult 

because, beyond a potential withdrawal phase after birth, the affected infant rarely requires 

medical attention which may otherwise bring them into contact with the health system 37. 

Furthermore, many infants and families can be difficult to track long-term because of 

unstable living arrangements, which often result in transient lifestyles and multiple carers. 

Isolating the cause to methamphetamine is also complicated by the fact that many of the 

mothers have used multiple drugs and/or have other environmental and psychiatric 
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stressors that can impact the child. 37-39 The IDEAL study, conducted in the US and New 

Zealand (NZ), is the largest ever study undertaken of prenatal MA exposure which followed 

the cohort from birth to 36 months. 40,41 and guided the idea and design for my study. The 

United States of America (USA) cohort had 183 exposed and 196 comparison infants; the NZ 

cohort had 85 exposed and 95 comparison infants. The findings suggest that prenatal MA 

use was associated with fetal growth restriction after adjusting for covariates.41,42 43,44,45  

We currently have no clear indication of the numbers of Western Australian babies born 

every year to regular and heavy users of MA.13,46 Methamphetamine rapidly crosses the 

placenta and potentially leads to a range of poor outcomes, including poor cognitive 33 and 

executive function 47, attention and behavioural problems 48, and social dysfunction across 

the lifespan.49  The effects of prenatal drug exposure on brain development are complex 

and dependent on dose, point of exposure in pregnancy, extent of use, route and frequency 

of maternal drug use.50,51 Whilst fetal MA exposure has not conclusively been shown to be 

teratogenic 52, animal studies suggest it has a negative impact on the developing brain.53-55 

Human neuroimaging studies have demonstrated smaller basal ganglia and hippocampal 

volumes, as well as altered metabolic signals suggestive of aberrant neuronal development 

and cellular function in children exposed to MA prenatally.56-58 

To enable me to address the complexities of prenatal exposure to MA, the focus of my 

research was directed at measuring the maternal and neonatal outcomes and to understand 

the experiences of pregnant women using MA in an effort to reduce long-term medical, 

psychological and social consequences for both mother and infant. 

1.2 Research Aim 

The aim of this study is to measure the maternal and neonatal outcomes of prenatal 

exposure to MA in the obstetric and neonatal population cared for by the Women and 
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Newborn Drug and Alcohol Service (WANDAS) at King Edward Memorial Hospital (KEMH), 

Perth WA. 

1.2.1 Research Questions  

❖ What are the maternal risk factors of prenatal exposure to methamphetamine (MA) 

by pregnant women attending WANDAS? 

❖ What are the effects of prenatal exposure to MA on the developmental outcomes 

for the infant when using Prechtl’s Scale for General Movement, Ages and Stages 

Developmental Questionnaire (ASQ-3) and Griffiths Mental Developmental 

Assessment? 

❖ What is the incidence, intervention and treatment of neonatal abstinence Syndrome 

(NAS) following maternal methamphetamine use in pregnancy? 

❖ What are the psychosocial risk factors that may place the pregnant women at risk of 

their infant being removed into Child Protection and Family Support (CPFS) due to 

maternal MA use?  

❖ How do the pregnant women perceive and interpret their lived experience of MA in 

pregnancy? 

❖ Can observations of videos of general movements in high-risk infants predict 

neurological impairments in infants exposed to MA in pregnancy? 

1.3 Research Approach 

 Due to the complexity of the issues under investigation, I utilised a mixed-method research 

approach for my study. 
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1.4 Thesis Structure 

This thesis is comprised of 11 chapters. Following the introductory chapter, Chapter 2 

contains a review of the literature relevant to the scope of the study and describes the key 

theoretical elements, constructs, demographic trends, and psychosocial impact of maternal 

and fetal exposure to MA. Chapter 3 contains an outline of the overall study using an 

explanatory sequential mixed-method design consisting of a quantitative phase that guided 

the qualitative phase. Chapters 4−9 contain the seven manuscripts published in peer-

reviewed journals.  Chapters 4-6 answer the research questions on maternal outcomes with 

published papers from the maternal aspect and hearing the lived experience of women who 

have used MA. Chapter 6 to 9 outline the infant outcomes with the assessment tools used, 

to understand the impact of prenatal exposure to MA. In Chapter 10 the key findings of the 

quantitative and qualitative phases are discussed in terms of the current body of literature. 

Chapter 11 concludes with implications for practice and potential directions for future 

research. 
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CHAPTER 2: LITERATURE REVIEW  

2.1 Introduction  

This chapter includes a review of the literature relevant to maternal and infant outcomes in 

pregnancy following MA use that informed the development of this study.  Pregnant women 

using MA are undoubtedly a unique group among AOD users in general. While there has 

been a great deal of research been conducted on AOD use and addiction, very limited 

research exists that specifically looks at the intersection of MA addiction, impact of MA use 

on the development of the infant, parenting,  mental health, psycho-social impact and 

involvement with Child Protection. Given the worldwide popularity of MA amongst 

reproductive-aged women 3, polysubstance use with alcohol and other drug use (AOD), and 

associated mental health issues and trauma 59,60, different approaches to identifying MA use 

in pregnancy need to be examined. Estimating the prevalence of prenatal MA use can 

therefore be complex because of issues around sampling methods, accurate self-reported 

drug-use information and the methods used to detect prenatal drug use.6,40   Currently, 

limited knowledge exists regarding pregnant women who use MA, the associated risk 

factors and their demographic characteristics. This is largely because current research on 

the prevalence of MA use during pregnancy is limited, varies widely and is not 

systematic.40,61 Due to the methodological limitations of national surveys 62, the prevalence 

of MA use in pregnancy is likely to be underestimated, which could be attributed to 

underreporting by women. This is largely due to fear of child protection and surveys not 

sampling high-risk pregnant women in rural and remote areas or metropolitan areas unless 

they present in labour or for treatment.14,12 The use of MA in Western Australia has 

increased over the past 10 years with a common pattern of polysubstance use.46  MA 
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exposure is associated with a number of deleterious maternal and fetal effects. It is a 

serious risk outcome of pregnancy 34 and maternity care 63, and is receiving increasing 

attention as an indication of the risk to maternal and fetal health.64,65 MA screening is often 

undertaken as a self-report and previous screening findings are from retrospective chart 

reviews of pregnant women attending specialist services for addiction or dependence on 

MA.32,55 In these studies, recall bias, maternal self-report of drug use and data on neonatal 

outcomes are limited, especially on developmental outcomes and management of MA use 

in the infant immediately after birth.11  

The goal of this chapter was to summarise key research in the area of MA use and 

pregnancy and to recognise that the impact of maternal MA use is a complex issue and the 

confounding variables associated with MA use and the implications of MA use on the long 

term development of the infant is unknown. 

Literature Review Methods 

A literature review was used to collect both qualitative and quantitative studies examining 

MA use in pregnancy and the effects on the infant. The following databases were searched 

in a systematic manner between June 2015 to Jan 2019 using (PRISMA). Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis66  to retrieve current relevant articles for 

inclusion in this review of the literature: Key search engines including the online library 

resources of University of Western Australia (UWA), Department of Health of Western 

Australia (DoHA) and the Australian Institute of Health and Welfare and the Australian 

Psychological Society and Medical Subject Headings (MeSH).  Medline, Embase, Emerald, 

National Institute for Health and Care Excellence (NICE), Pub med, Ovid, Joanne Briggs 

Institute and the Cochrane Databases (e.g., Cochrane Library, Medline), Cumulated Index of 

Nursing and Allied Health Literature Plus (CINAHL Plus) and Medical Literature Analysis and 
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Retrieval System Online (MEDLINE) (via Pub Med). Additional publications (e.g., grey 

literature) were sourced using reference lists. Studies were selected if they were in English, 

involved pregnant women and neonates/infants according to the relevance of my research 

aims.  They were included if they used a mixed methods design or qualitative design. 

Various studies types were included which described/researched the risk factors, 

experiences and outcomes associated with MA use and included a year search from the 

literature on MA (1997−2019). Articles were excluded if they were not in English or did not 

contain outcomes from MA use and pregnancy. The search terms used focused on original 

articles, cross- sectional designs, randomised control trials, cohort studies, systematic 

reviews, prospective studies with emphasis on study design and methods of data analysis on 

the following  amphetamine, ATS, crystal, ice, MA and exposure in the prenatal period, using 

the following search terms: MA use based on the history of MA, definitions of addiction, 

trauma and complex trauma, epidemiology, pharmacology pattern of MA use, 

polysubstance use, maternal risk factors, stigma, parenting, mental health and family and 

domestic violence, breastfeeding, fetal and neonatal outcomes, neonatal abstinence 

syndrome, and general movement assessment. 

Child protection concerns of maltreatment and neglect and developmental concerns for the 

young child were explored within the extant literature with the goal of clarifying concepts 

surrounding MA use in pregnancy and the post-partum period. I identified 1800 articles 

from my search, I identified one hundred and fifty articles based on Title/abstract. I found 

200 articles that met my criteria for eligibility based on pregnancy and maternal and infant 

outcomes.  I found 49 articles eligible for qualitative synthesis. MA use and child welfare 

outcomes among peer reviewed journals yielded only 29 reviews. Of those, two assessed 

MA use and adolescent addiction. Two articles were excluded because they did not contain 
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original research. Forty-six articles had no quantitative data. From the remaining articles, 29 

were from the Infant Development Environment and Lifestyle Study (IDEAL) which is the 

most comprehensive study to date and many sub studies have been conducted from this 

study .39,67,68 

Literature Review Research Strategy 
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trauma when we consider substance use and pregnancy. Due to the limited research 

literature specific to pregnant women, research is also included from the larger body of 

research on women and AOD use. This literature review provides insight into the rationale 

of measuring the maternal and neonatal outcomes among pregnant women using MA 

during pregnancy and the experiences of pregnant women who use MA. 

2.2 Addiction and Substance Use 

Drug addiction is a chronically relapsing disorder that has been characterized by the 

following, a compulsion to seek and take the drug, loss of control in limiting intake, and 

emergence of a negative emotional state (eg, dysphoria, anxiety, irritability) reflecting a 

motivational withdrawal syndrome when access to the drug is prevented (defined as 

Substance Dependence by the Diagnostic and Statistical Manual of Mental Disorders [DSM] 

of the American Psychiatric Association. 21769  

Although many brain receptors and signals are triggered by drug use, none seem as strongly 

involved in the development of addiction as dopamine. Dopamine is often referred to as the 

“reward” signal in the brain 30170, and when pregnant women use MA they will experience 

a surge of dopamine, particularly in regions associated with reward and self-control where 

the surges of dopamine lead to reinforcement of the behaviours that caused them. 

Diagnosis of a substance-use disorder is made based on the following description: “A 

problematic pattern of use of an intoxicating substance leading to clinically significant 

impairment or distress, as manifested by at least two of the eleven designated criteria 

within a 12-month period.” 125 71  These include a persistent desire to use, recurrent use 

resulting in failure to fulfil major life obligations, and continued use despite persistent issues 

or harm caused or exacerbated by use. 
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The literature outlines the link between substance use and trauma.  Linden 72 found that 

substance use is known to be 1.5 times more prevalent in individuals with trauma histories. 

Najavit et al,73 found that women with AOD use have higher rates of exposure to sexual, 

physical and emotional abuse compared to general population. The researchers found that 

families needed to be identified early in order for them to receive support with mental 

health, child protection and pregnancy care.73,74. Most of the studies cited had small sample 

sizes and methodological issues which requires further review. 35,39,67  

Trauma is defined as “any experience that causes an intense psychological or physical stress 

reaction.” 113 75 

 Complex trauma, on the other hand, is defined as “A traumatic attachment that is life- or 

self-threatening, sexually violating, or otherwise emotionally overwhelming, abandoning or 

personally castigating or negating, and involves events and experiences that alter the 

development of the self by requiring survival to take precedence over normal 

psychobiological development.” 66 p25 The Adverse Childhood Experiences (ACE) Study 76, a 

large, epidemiological study of childhood maltreatment focused on  the potential impact of 

these kind of experiences captured by the term complex trauma. Most generally, the study 

found that the more adverse the experiences in childhood, the greater the negative 

outcomes, such that a graded relationship existed between the number of ACE categories 

and each of the risky behaviours and diseases. For example, individuals who reported four 

or more adverse childhood experiences had a four- to twelve-fold increase in risk for 

alcoholism, drug abuse, depression, and suicide attempts in adulthood.77 

Studies have found that between 81% and 92% of female (AOD) clients report having 

experienced at least one traumatic event and the majority first experienced trauma as a 

child.78-80 These studies highlight the need for researchers to understand the co-occurring 
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nature of MA use, trauma and family and domestic violence and the impact of trauma on 

women. Traumatised pregnant women tend to present with very high levels of distress, and 

complex social and psychological issues.72,80,81 The results of a study by Maxwell and 

Rawson82 found that women became dependent on MA faster than men, initiated MA use  

to alleviate depression, and had higher rates of childhood sexual abuse in comparison to 

men. Similarly, Brecht et al 83,   and Wright  et al 53 found that young women reported 

higher use of MA, became dependent within a shorter time frame , and suffered more 

adverse effects than did young men. According to Wouldes and Lester84 social, biological 

and psychological factors combine to place women at greater risk of using, becoming 

dependent on stimulants, resulting in greater vulnerability to risk taking behaviours such as 

prostitution, sexually transmitted diseases, sexual violence, unplanned pregnancies and 

mental health problems. Overall, MA use continues to be prevalent among female illicit 

drug users however the studies into the effects of use in pregnancy are limited. 85 Maxwell 

& Rawson82 illustrate how MA use appears to cause addiction in women more when 

compared to men. This raises concern since increased incidence of MA use in women can 

lead to the potential for more severe implications for her and her unborn infant. No level of 

AOD use has been shown to be safe during pregnancy, with the majority of research 

suggesting potentially deleterious effects of perinatal substance use on the fetus.11,15 

Despite the growing recognition of the problems associated with AOD use during pregnancy, 

MA use among women of child-bearing age has received sporadic and limited research 

attention.40  
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2.2.1 Methamphetamine (MA) 

Methamphetamine (MA), a derivative of amphetamine, was first synthesized from 

ephedrine by the Japanese in 1893.86,87  It did not become widely used until the 1940s when 

it was utilised by Japanese, American, and German military personnel to combat fatigue and 

increase performance during World War 2. It was also used for the treatment of asthma, 

depression and narcolepsy, and as an appetite suppressant, particularly by middle-class 

housewives.88,89 

Unfortunately, with its high risk for abuse, easy accessibility, and high purity this potent 

central nervous system stimulant has grown to become the most widely available and used 

synthetic drug globally.3,62,90 In the 1960s, it became a common street drug known as 

‘speed’, usually taken in pill form, while in the late 1980s a crystal form that easily dissolves 

in water was created and continues to gain popularity among regular and dependent 

users.88,90,91 Crystal MA,  is also known colloquially as ‘ice’, ‘meth’, or ‘crystal’, is a crystalline 

form of higher-purity MA.9,92 Compared to other forms, the increased demand for crystal 

MA can be attributed to its acute onset of action and significantly higher levels of 

dependence.88,93 The crystalline form of MA is often referred to as a powerfully addictive 

drug which is typically snorted, injected or swallowed. 1 It is a powerful stimulant, causes a 

high that can last up to 12 hours, and has appetite-suppressing properties that have made it 

appealing, particularly among women.90 However, tolerance to crystal MA occurs rapidly, 

causing women to take increasing amounts or more frequent doses, often binging for a few 

days as they chase a diminishing high.90  Severe physiological and psychological addiction 

invariably takes hold at this point.94 

Methamphetamine use in sufficient doses results in enhanced feelings of euphoria, 

wellbeing, self-esteem, alertness, wakefulness, increased sexual drive, and risk-taking 
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behaviours. 95 MA was described as a remedy for low energy, low self-esteem, depression 

and anxiety  and reduced appetite and coping mechanism for meeting the demands of 

everyday life.88,91 However, MA consumption also produces a variety of potentially severe 

adverse effects which include: stomach cramps 18, increased blood pressure 87,96, jaw 

clenching, formication of skin, hostility, violence, hallucinations and paranoid psychosis 

resembling schizophrenia 15, restlessness, cardiac arrhythmia 97, stroke and death.25,95 

Obstetric risks associated with MA use in pregnancy, including placental abruption, 

hypertension, preterm birth and fetal growth restriction is becoming increasingly well-

defined.54,55 The effects of MA on the developing fetus, however, are less well understood. 

Methamphetamine crosses the placental and blood−brain barriers 98, potentially achieving 

higher drug levels in the fetus than the mother.99  

The rapidly increasing use and misuse of MA in Western Australia provides an opportunity 

for services such as WANDAS to understand the maternal, neonatal and infant neurological 

effects, and the medical consequences of its abuse.46,100-102 Methamphetamine is a central 

nervous system stimulant that produces an intoxicated state, increasing the stimulation of 

dopamine and norepinephrine receptors in the brain. Unlike cocaine and other popular 

street drugs, MA is particularly problematic in that it is not only highly addictive but also 

easily manufactured with ingredients that can be purchased inexpensively.102 In Australia 

MA use has infiltrated both metropolitan and rural areas, with subsequent related 

harms.1,46,91,103 

Research findings suggest that MA use is associated with an increased likelihood of 

experiencing MA-related harms 11,55 and ongoing use is associated with increased physical, 

psychological and social harms in pregnancy 34,104 in comparison to other drugs.  
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The next section will review the outcomes of MA use in the context of the extant literature 

and pharmacology. 

2.2.1.1 Pharmacology of MA  

Methamphetamine, a highly addictive stimulant that is a chemical variant of amphetamine 

and amphetamine type stimulants (ATS)3,105. MA penetrates into the brain to produce much 

stronger central nervous system(CNS) effects through the release of higher levels of 

dopamine than amphetamines with a half-life of 10 to 12 hours.106 The primary action of 

MA is to elevate the levels of extracellular monoamine neurotransmitters (dopamine, 

serotonin, norepinephrine) resulting in a rapid increase in neurotransmitter levels  by 

promoting their release from the nerve endings and subsequently activating both the 

cardiovascular and central nervous systems.94,107  The acute effects of the drug closely 

resemble the physiological and psychological effects of an adrenaline-provoked fight-or-

flight response. Pregnant women experience an increase in focus, increased mental 

alertness, and the elimination of fatigue, as well as a decrease in appetite and an increase in 

sexual behaviour.84,105 Further, crystalline MA is associated with an increased incidence of 

dependence. Chronic and regular use of MA causes neurotransmitter down-regulation to 

occur, leading to the psychological and physical effects of stimulants.108 Imaging studies 

reveal decreased dopamine release and receptor availability in chronic users.109,110 Changes 

in brain structure, such as decreased frontal cortex volume and enlarged basal ganglia, are 

also associated with chronic use.107,108 Cognitive impairment may result and persist for 

months following abstinence.85 The effects are more acute in pregnancy and therefore it is 

necessary to understand the pharmacology and parameters for routes and exposure (Table 

2.2.3) of MA when caring for pregnant women using MA.105,111 112 There are a multitude of 

physiological changes that occur in the body during pregnancy. These changes can affect the 
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absorption, distribution, metabolism and elimination of MA and other drugs that are used 

during pregnancy.  

Table 2.1: Pharmacological Parameter for Routes of MA Exposure.  

Route Dose (mg) Bioavailability (%) Half-life (hour) Time to Peak 

effect(mins) 

Oral 30 62 180 

Intra nasal 50 79 < 15 

Smoking 30 67-90 18 

Intravenous 30 100 < 15 

MA plasma half-life: data are presented as a range where appropriate. (Adapted from Logan BK, Forensic 

Science Review. 2002; 14(1/2): 133. 

Figure 2.1: Chemical Composition of Methamphetamine. 
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2.2.1.2 Pattern of Methamphetamine Use 

The United Nations Office on Drugs and Crime estimated that 290 tonnes of MA were 

synthesised in the last decade, making ATS the second most widely used illicit drug in 

Australia.3 The Illicit Drug Reporting System (IDRS) 101 indicated that one-third of the 

national sample  of drug users in Australia reported MA use as their primary drug of choice. 

Data from a number of sources indicate rates of MA use are higher among rural and remote 

areas of Australia compared to regional areas and major cities.101,103 Aboriginal and Torres 

Strait Islander people are 2.2 times more likely to use MA than non-Indigenous Australians 

46 and 31% of regular Psychostimulant users reported the use of MA in the previous six 

months of 2019.101 Methamphetamine is the second-most popular illicit drug worldwide 

with an annual global prevalence estimated at 0.4%.3 Similarly, the National Prisoner Health 

Data Collection shows that in 2015, for the first time, methamphetamine was the most 

common illicit drug used among prison entrants in the previous 12 months, overtaking 

cannabis (50% compared with 41%)10. WA recorded a similar trend: 47% reporting 

methamphetamine use compared with 40% reporting cannabis use.46 

 Use of the drug is particularly common in Asia, Oceania and North America.113 China and 

Southeast Asia have the highest prevalence of MA use.114 Europe, India and the Arab 

countries report an increasing   uptake of MA but Australia and New Zealand reported the 

highest prevalence and domestic manufacture, and organised crime continue to import 

large illicit amounts of the drug.115 Illicit MA is manufactured in clandestine chemical 

laboratories. In Australia, these clandestine laboratories are usually found in residential 

areas.114  

In the past, most MA was domestically produced, with considerable quantities of the drug 

also detected at the Australian border.62 However, in recent years it has largely been 
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imported from overseas, particularly from China and South-East Asia. Serious and organised 

crime groups are often involved in the importation, manufacture, and distribution of MA in 

Australia.116 One of methamphetamine’s most complicating effects is addiction. 117,118 

Despite the desire to withdraw from using the drug, withdrawal from MA can cause 

additional adverse effects such as depression and apathy. These are symptoms that most 

women wish to avoid 18,104, thus leading the already addicted individual to continuously seek 

out the drug.107,119 Methamphetamine also induces tolerance, which leads to consumption 

of increased doses in order to produce the same effect.44 The facts that the fatal 

concentration of MA is not concretely defined and that MA users are not aware whether the 

amount they consume is substantial enough to cause death lead to the drug’s dangerous 

nature107. To increase its effects, users may take higher doses of the drug, take it more 

frequently, or change their method of intake, such as snorting or injecting it. Because the 

effects produced by MA do not last long, users of the drug often take the drug repeatedly, in 

a “binge and crash” pattern.104,120 Continued MA use can cause effects that persist even 

after cessation of drug usage.121 As previously mentioned dopamine and serotonin are 

neurotransmitters associated with feelings of wellbeing and are key components in the 

reward centre of the brain. Ingesting methamphetamine boosts both dopamine and 

serotonin levels, producing temporary feelings of wellbeing.122 When the effect of the MA 

ends, levels of these neurotransmitters drop precipitously causing two distinct phases of 

methamphetamine withdrawal: acute withdrawal and subacute withdrawal.123 The acute 

phase is marked by increases in sleeping and appetite as well as depression-related 

symptoms. However, anxiety, irritability, and craving of methamphetamine also may occur. 

After about three days of the acute phase, a “crash” period has been described that involves 

sleeping excessively.15 Withdrawal is further complicated by insomnia somnolence, anger, 
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nervousness, depression, anxiety, irritability, inability to concentrate, psychomotor slowing, 

paranoia, increased appetite, and continuous strong craving for MA.53,89,107 As a powerful 

stimulant, MA can also cause death, which can ensue from cardiovascular collapse, a heart 

attack.25  A stroke that results from the drug’s effects on norepinephrine, a 

neurotransmitter that raises heart rate and blood pressure and constricts blood vessels 

causing respiratory failure, cardiomyopathy, and hepatitis as a result of chronic MA 

exposure.124 15,28,125  

In terms of cost, one gram of crystal MA was $475 Australian and the cost of 1 point was 

$75  Australian dollars in 2019 while the average purity was reported as high and increased 

from 49% to 60%, respectively.1,126 gram), and even less – around $20 a point – in some 

places (e.g. Broome)101  

 Availability of crystal MA continued to be reported as very available by 79% and ‘easy’ to 

procure by 19% of people surveyed.46 In Australia, as a result of legislative controls 

introduced in the early 1990s on precursor chemicals for amphetamine sulphate 101, the 

proportion of amphetamine seizures that were methamphetamine steadily increased, until 

MA comprised 91% of 2017−18 amphetamine seizures.114 Because of the process by which 

this form of MA is manufactured, crystal meth is full of harsh chemicals, impurities and 

additives that make the drug particularly dangerous, especially in pregnancy.85  

The National Drug and Alcohol Research Centre (NDARC) reported that in 2016 there were 

105 amphetamine-induced deaths among Australians aged 15–64 years − a rate of 0.7 per 

100,000 people.101 Between 2013 and 2016, the NDSHS found an increase in the proportion 

of people reporting mental illness who used methamphetamine (from 29% to 42%), and 

10% of all visits to the emergency department (ED) for drug-induced psychosis were by MA 

users.6 Methamphetamine users were also at risk of developing cognitive or degenerative 
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disorders at an earlier age.127 The prevalence of MA-induced psychosis in MA-dependent 

population ranges between 10 and 60%, depending on the different studies 

conducted.25,95,128 Methamphetamine-induced psychosis has been reported to persist for up 

to six months, or more than six months in some cases, as shown in studies conducted by 

Deng et al. 129,  Darke 25 and Barr et al.90 However, the positive symptoms of MA-induced 

psychosis are difficult to distinguish from those of schizophrenia.59,130 Brain damage as a 

result of MA abuse includes extensive neurotoxic damage within the dopaminergic 

pathways.96,131 Studies have shown that the behavioural sensitisation model uses lower 

doses of repeated MA exposure and has been shown to model psychosis through increased 

locomotion, hallucinatory behaviours, deficits in pre-pulse inhibition, latent inhibition and 

other cognitive measures.109,132,133 It is still relatively unknown whether the neurotoxic, 

neurobiological and neurocognitive damage can be reversed with prolonged abstinence as 

very few studies exist.106,134 Investigations are typically done on the impact of MA on the 

brains of active MA users with only one study reporting results during an abstinence of 18 

days.127 The impact of acute and short-term abstinence (2–6 weeks) from MA is largely 

understudied, particularly in pregnancy. However, the available epidemiologic studies on 

drug use during pregnancy are limited, which is a major gap, in that they report whether or 

not use occurred, rather than the amount used.85 These estimates vary on the basis of the 

population sampled, methods used to collect drug-use information and the time period of 

data collection.13  

 A longitudinal study from Arria and colleagues 11 addressed the prevalence of MA use in 

pregnancy and found the rate of prenatal use to be greater than 5%  meaning it is at 

epidemic proportions partially due to the accessibility of MA among pregnant women. The 

women were routinely screened via urinalysis; at least 6% were positive for MA use.28,135 
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Other studies have quoted rates of up to 8% through meconium and hair analysis.16,126 To 

date, most of the extant literature pertains to treatments aimed at maternal abstinence 

while research into the effectiveness of approaches focused on other outcomes is limited. 

Yet given that substance dependence is a chronic relapsing disorder, and approximately half 

of all pregnancies are reported to be unplanned, it is imperative that studies focus on 

pregnant women with AOD use and polysubstance use.85,136,137 There is a paucity of 

research on the trends of MA use during pregnancy and those scant studies that can offer 

insights into the trends, risks and patterns have very limited data.11,138  

Since 2003, MA has been the primary drug of abuse among pregnant women admitted to 

treatment centres in the US 11 and Australia 34,139, accounting for 40% of all admissions for 

drug addiction. Moreover, poly-drug use is also a common phenomenon.72,105 Several 

studies suggest that during pregnancy, tobacco use is the most prevalent 40,140,141, followed 

by alcohol 142, cannabis, cocaine, and other illicit drugs.43 Substance use among pregnant 

women varies widely and is reflective of differences in race, ethnicity, age, socioeconomic 

status, and modes of screening. Women are not a homogeneous group; their diverse lived 

experiences and related social determinants of health need to be accounted for in 

understanding why women use drugs such as MA in pregnancy. MA use can result in a wide 

range of biological, epigenetic, physical, psychosocial, cultural, economic and environmental 

issues affecting the mother, her infant and society at large.104,143  

The IDEAL Study, a prevalence study of substance use during pregnancy among high-risk 

women, found that 5.2% of the women in the sample used methamphetamine sometime 

during their pregnancy and that these women were more likely to be single, less educated, 

and attend fewer than 11 prenatal visits to access antenatal care.27 The IDEAL study found 

no difference in maternal complications between women who used methamphetamine and 
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those who did not.41 However, a 2019 US study comparing birth outcomes of MA and 

opioid-affected births with other hospital births found methamphetamine-affected births 

had the highest rates of preeclampsia, placental abruption, preterm delivery, caesarean 

delivery and severe maternal morbidity and mortality. Obstetric risks associated with 

methamphetamine use in pregnancy − including placental abruption, hypertension, preterm 

birth, and fetal growth restriction − are becoming increasingly well-defined.54,55 

 According to the 2016 NDSHS in Australia, 1.4% of Australians aged 14 years and over had 

used methamphetamine in the past 12 months. The results from the NDSH were taken from 

pregnant women who used MA but did not know they were pregnant. However, among 

those who use MA the use of powder was the main form of the drug used in 2016, while the 

use of crystal-methamphetamine more than doubled since 2010 (from 21.7% to 57.3% in 

2016).6 Methamphetamine use in pregnant women in the USA is reported as 0.1%. The 

National Pregnancy and Health Survey (NPHS), based on self-reported use and urine 

toxicology, reported less than 1% during pregnancy.40 A study of the South African 

population 111 suggested that as few as 3.6% of pregnant women and as many as 8.8% of 

pregnant women may use illicit drugs and that as many as 19.6% of pregnant women use 

alcohol. Due to limitations in the methodology, it is difficult to adequately assess the true 

estimated prevalence of MA use in pregnancy.21 This could be attributed to the sensitive 

nature of the topic, the stigma attached to reporting 14, difficulty in accessing the women 

and surveys not sampling high-risk populations. Australian studies have demonstrated a 

two- to threefold increase in amphetamine-type stimulant (ATS) use among known 

pregnant drug users, whereas heroin use has decreased or remained static.121,144 21 These 

results were reported in a larger multi-centre study. A medical chart review of known 

perinatal drug users birthing in metropolitan hospitals in New South Wales (NSW), Australia, 
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showed that the proportion of amphetamine use amongst pregnant women increased from 

21.4% in 2004 to 25.8% in 2007, despite a decrease in general-population amphetamine use 

from 3.4 per 100 population in 2004 to 2.7 per 100 population in 2007.51,121 145 Burns et al. 

137 used data linkage from 834 births in NSW and found that 552 recorded a stimulant-

related code, such as ATS, and found that births in each of the drug groups were to women 

who were younger, had a higher number of previous pregnancies, were Indigenous, smoked 

heavily and were not privately insured. These women also presented later in their 

pregnancy to antenatal services and were more likely to arrive at hospital unbooked. 

Neonates born to women in each of the drug groups were more likely to be premature and 

were admitted to neonatal intensive care and special care nurseries. Methamphetamine is 

used by young women because of effects such as appetite suppression, weight control and 

increased energy levels,.146 Women generally begin using MA at an earlier age than young 

men and become more dependent on it. They are also more likely to binge use and engage 

in risky behaviour.85 Moreover, very high co-morbidity of depression and mental health 

issues are present in female MA users, suggesting the drug may serve as a type of self-

medication for trauma and/or depression.147-149 MA and sexual risk-taking are integrally 

linked, where users frequently engage in multiple sexual risk behaviours, drink alcohol daily, 

use other drugs and have unprotected sex with multiple partners, placing them at greater 

risk of contracting blood-borne viruses 146, sexually transmitted infections and HIV/AIDS 150 

as a result of risky sexual behaviour associated with MA use.104,119  

Studies in the literature using self-reported data indicate that a typical pattern of use 

appears to consist of four doses daily, often in binges that can last for up to four days.21,46 

Binge and high-intensity users are psychologically addicted and prefer to smoke or inject MA 

to achieve a faster and stronger high.151 The rush is followed by a high that can last 4−16 
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hours, maintained each time by smoking or injecting more MA until finally there is no rush 

and no high.151 Some studies reported on the use of a tweaking pattern being the most 

dangerous stage of the MA abuse cycle, often occurring at the end of the binge when 

nothing fails to take away the feeling of emptiness and dysphoria, including taking more 

MA.31,152 Polysubstance use is prevalent among pregnant women using MA 16,26,34,55,101 and 

may occur in as many as half of all pregnancies among women who use MA.43,153,154 There is 

a clinical opportunity to identify these substances because of the implications for both 

maternal and fetal outcomes.  

2.2.2 Alcohol  

Alcohol use in pregnancy has the most evidence of its adverse fetal health effects 155,156 and 

is associated with the development of fetal alcohol spectrum disorders (FASD) and adverse 

neurodevelopmental outcomes.152,157 In addition, prenatal drinking is associated with long-

term effects, such as cognitive and behavioural challenges 85,158, adverse speech and 

language outcomes 156, executive functioning deficits in children 159 and disrupted parenting 

resulting from poor antenatal care and screening during pregnancy. Many of the fetal 

alcohol effects are classified within the umbrella term “fetal alcohol spectrum disorders” 

(FASD) and include fetal alcohol syndrome (FAS), birth defects, intellectual disability, mental 

health problems and a range of alcohol-related neurodevelopmental disorders.155,160 

Alcohol has been long recognised as  teratogenic – a substance capable of interfering with 

and damaging the development of a fetus, resulting in a range of birth defects155. The 

impact of alcohol consumption during pregnancy is unique for each person, depending on 

the circumstances of the pregnancy and on how alcohol exposure affects the developing 

fetus155. A WA study on alcohol consumption during pregnancy interviewed 142 participants 
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and categorised them as risky (21%), low-risk (46%) or no-risk drinkers (33%).161 Risky 

consumption was defined as more than two drinks per week, low-risk as one or two drinks 

per week and no risk as non-drinkers. Women in the risky group were more likely to be 

single (or have a less supportive partner), to have a government Health Care Card, to have 

experienced a negative comment about their drinking from their partner, and to use other 

drugs, in particular tobacco and cannabis 161 

Women in both the low-risk and risky groups were more likely to work full-time, were up to 

four times more likely to have consumed alcohol in previous pregnancies and were more 

likely to have consumed alcohol during preconception162.  

A later study examining trends in alcohol consumption during pregnancy from 2001–2016 

found that women with a high level of education were more likely than women with less 

education to drink while pregnant, but those with less education were more likely to 

maintain or increase their consumption when they became pregnant. 163,164 

 In Australia, the estimate of FAS in the non-Aboriginal population is 0.02/1000 and in the 

Aboriginal population the highest estimate of 4.7/1000 reported for FASD in Aboriginal 

children in the Northern Territory.160,165,166 Studies have repeatedly shown that maternal 

consumption of alcohol during pregnancy is likely to pass undetected unless systematic 

screening efforts are implemented.16,160,167,168  169A major challenge for the field, therefore, 

is to translate established research strategies with documented ability to improve detection 

from the research context to regular antenatal care and provide early intervention to 

pregnant women with prenatal alcohol and other substance use in pregnancy.155,170,171  
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2.2.3 Smoking Tobacco 

Smoking during pregnancy exerts direct adverse effects on birth outcomes, including 

damage to the umbilical cord structure 34, miscarriage 85, increased risk for ectopic 

pregnancy 172, low birth weight 173, placental abruption 173, preterm birth and increased 

infant mortality.100,141 A systematic review found a total of 86 randomised controlled trials 

involving over 20,000 women who smoked during pregnancy. These were conducted from 

1975 to 2013 and nearly all were in high-income countries.173 The most effective 

intervention to support women to stop smoking in pregnancy appeared to be providing 

incentives, but only when provided intensively in three trials. These included counselling, 

feedback and incentives.174  Counselling also appeared to be effective, but only when 

combined with other strategies. 173 Feedback also appeared to be effective, but only when 

combined with other strategies, such as counselling. Health education alone did not appear 

to help women quit.143,173 

Australian rates of cigarette smoking are the lowest in the world except in a number of 

subpopulations where smoking remains high: the unemployed; socially disadvantaged; 

those with psychological issues; those who use alcohol and other drugs; and Aboriginal and 

Torres Strait Islanders.175,176  A Western Australian birth cohort study found approximately 

34% of women who smoked before pregnancy reported stopping smoking during pregnancy 

and a similar study in New South Wales found that rates of smoking cessation during 

pregnancy declined with early intervention and education.140 

Tobacco smoking in pregnancy remains one of the few preventable factors associated with 

complications in pregnancy. When women combine smoking and MA they are at increased 

risks of the deleterious health effects of polysubstance use in pregnancy.140,177 The effects of 

second-hand smoke on newborns are also of concern, which include higher rates of 
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respiratory and ear infections 140, sudden infant death syndrome 26, behavioural dysfunction 

and cognitive impairment.26,173 Early intervention by primary health teams and access to 

antenatal care may reduce some of the issues related to polysubstance use in high-risk 

groups.173,178 

2.2.4 Cannabis  

Studies have linked cannabis and MA use with several deleterious effects, including preterm 

labour, low birth weight, small-for-gestational-age and admission to the neonatal intensive 

care unit.26,85,179,180 In Australia, the NDSHS 2016 national survey showed that 35.0% of 

Australian women aged 14 years or older had used cannabis at some time in their lives. Of 

the same Australian women, 10.3% reported they had used cannabis in the past 12 months, 

with a higher proportion reported by women of childbearing ages.62 It is suggested that the 

active ingredient of cannabis, tetrahydrocannabinol, crosses the placental barrier and 

directly affects the fetus.62 Persistent use of cannabis may result in decreased 

uteroplacental perfusion and intrauterine fetal growth restriction.179  Prenatal cannabis use 

has also been linked with adverse consequences for the growth of fetal and adolescent 

brains 181, reduced attention and executive functioning skills, poorer academic achievement 

and behavioural problems.179,182 Previous research linking antenatal cannabis use and 

adverse pregnancy outcomes have been inconclusive; however, the studies were limited.179 

Although the volume of literature on the association between cannabis use in pregnancy 

and birth outcomes has been growing, there remains concern about the limitations of 

previous research.180 Limitations include small or highly selected samples 101,179,183; lack of 

prospectively collected measures of cannabis use; and lack of control for potential 
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confounders, e.g., socioeconomic status and maternal health, and also use of other 

substances (smoking, MA, alcohol and other drugs).38,100,117  

2.2.5 Benzodiazepines  

 Benzodiazepines are still widely prescribed as muscle relaxants, anxiolytics, antiepileptic 

and to treat alcohol withdrawal, among other indications.32,184 Adverse effects include 

sedation, impaired cognitive and psychomotor functioning, and increased likelihood of 

accidents and injuries.185 Withdrawal effects vary in severity and duration and include 

anxiety, insomnia, depression, impaired memory, muscle spasms and tension and, rarely, 

seizures and psychosis.11,185,186 Illicit benzodiazepines are widely available and popular 

among women who misuse MA drugs, and are used for the withdrawal effects following MA 

use.21,187 They may be used to enhance the effects of stimulants or alcohol. Individually, or 

in combination with other drugs, benzodiazepines increase the risk of adverse maternal and 

fetal events in pregnant and breastfeeding women.145,186 Pregnancy risks include preterm 

births, low birth weight, low Apgar scores and higher rates of admission to Special Care 

Nursery (SCN) with respiratory distress.186,188 A few studies on the addictive potential of 

benzodiazepine and the illicit nature of the drug in MA-using pregnant women with a high 

risk of dependence is of concern.11,188 A review by Desai et al120,189 specifically reviewed the 

literature relating to the fetal and neonatal effects of benzodiazepines both in pregnancy 

and during lactation. The authors concluded that the evidence was not firmly conclusive for 

establishing the teratogenic effects of benzodiazepines; however, they advocated caution 

and avoidance in pregnancy. Benzodiazepines in the first trimester of pregnancy have been 

linked to the oral cleft palate.188  
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2.3 Stigma  

 In the forefront of psychosocial influences on women’s misuse of drugs or alcohol is the 

stigma arising from societal attitudes towards women’s drug use, particularly MA use.190 

This stigma causes women to feel considerable guilt and shame as their MA abuse continues 

and creates barriers to their accessing help.60 Research in the area of stigma and AOD use is 

increasing. Studies have found that women often encounter misinformation, denial, inaction 

and even punitive attitudes towards their MA use by professionals in a position to 

intervene, and thus they may not be identified as needing help.98,121,191,192 

2.4 Social Determinants of Health 

 The social model of health 40,193 acknowledges that a range of biological factors − including 

social, environmental and psychological factors − influence physical and mental health. The 

effects of the broader social context are highlighted by the health experiences of 

disadvantaged and socially excluded minorities, which have informed public health policy in 

order to reduce inequalities for women with complex MA use.194  

 Australian, New Zealand and Canada have indigenous populations that experience higher 

rates of poor health, poverty, poor diet, inadequate housing and other social and health 

problems relative to wider society.120,195,196 These disparities are found in nearly all 

countries with indigenous populations, including some of the wealthiest nations in the 

Organisation for Economic Co-operation and Development (OECD).197  

Studies have found several biopsychosocial factors that are associated with an increased risk 

of psychosocial risk factors during pregnancy, with the highest rates among women 

between 18 and 35 and who use MA.198,199 Education levels among women, including high 

school or less education, was more predictive of illicit drug use , similarly women living in a 

household at or below the poverty level were more likely to report street drug use including 
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MA.143,177 The narrowing of these health and socio-economic gaps, particularly in maternal 

MA outcomes, has been a focus of successive governments through harm-reduction policy 

since at least the 1970s.200  

Harm-reducing approaches recognise the importance of providing support to women who 

do not have immediate goals for cessation to overcome some of the broader social 

determinants presenting them with health issues. 201 Harm-reducing approaches are non-

judgmental and non-coercive; the emphasis is on providing pregnant women with support 

to reduce harm to their health.  120Assistance and support are provided to enable the 

mother to make changes to her AOD use and overall health and wellness.60 Harm reduction 

is a newer policy approach to substance misuse, which arose initially as a response to the 

spread of AIDS among injecting drug users.202 The primary goal of harm-reduction policy and 

practice is a reduction in the negative consequences associated with use rather than a 

complete cessation of AOD use. 143  Key harm-reduction programs and policies in Australia 

and worldwide relating to illicit drugs include: needle/syringe exchanges; supervised 

injection sites; increased education; and access to antenatal care.203 Such initiatives can be 

beneficial to women who use MA and/or who have partners who are drug users in helping 

prevent HIV transmission and sexually transmitted infections (STIs), and to improve their 

access to drug treatment and health care services, prevent birth defects and disabilities in 

their children, make incarceration experiences safer 204, and stabilise their health overall.146 

Harm-reduction programming offered to high-risk, marginalised pregnant women and their 

support networks is particularly promising, an approach that has been shown to prevent 

Fetal Alcohol Spectrum Disorder (FASD) 156 and drug-related disabilities, support retention 

of custody 159,192, and increase the health of both mothers and children. The difficulty of 

obtaining accurate rates of FASD is well documented.163 161 
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2.5 Co-occurrence of Methamphetamine use, Family and Domestic 

Violence, and Mental Health Issues and Trauma 

The potential co-occurrence of maternal mental health problems and prenatal MA use, and 

how those factors may work independently and possibly interactively to affect maternal and 

infant health outcomes, has rarely been examined. 205 The literature supports associations 

between maternal mood, depressive symptoms, stress and anxiety with adverse birth 

outcomes.21,22,27 It is possible that the combined effect of MA use and maternal mental 

health issues may, in fact, be greater than the independent effects of either risk alone.43,206  

Some researchers have hypothesised that some drug use is in part self-medication by 

individuals suffering from depression or depressive symptoms.207 Thus, the assessment of 

major depression and lesser depressive symptoms in studies of MA-using pregnant women 

could provide information about initiation of MA use and barriers they may face in stopping. 

A prevalent risk factor common to almost all women dependent on MA is the experience of 

trauma at some point in their lives.104  Additional evidence supports the claim that maternal 

methamphetamine use is correlated to various psychological implications. Psychiatric 

disorders are prevalent among MA-using pregnant women and have been reported to be 

even more common than among women who use other drugs, such as cocaine, marijuana, 

opiates, tobacco, or alcohol.208 While little is known about the co-morbidity of substance 

use disorders (SUDs) and psychopathology among women who use MA during pregnancy, 

increased psychosocial problems and polydrug use is common in the, often chaotic, 

lifestyles of women who are drug dependent.40,63,208,209 In 2007, a study reported a number 

of adverse psychosocial circumstances surrounding women who used MA during pregnancy 

from early results of the (IDEAL) study 27 and found that the odds of a mother who used MA 

during pregnancy developing a SUD was 12 times that of mothers in the comparison group. 
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However, no association between prenatal MA use and co-morbid psychiatric disorders was 

observed. A literature review of mental health and AOD interactions in the general 

population yielded a few studies which suggest there may be an interactive effect. 85   

A study of 1,710 HIV-positive women found that women with both depression and illicit 

drug use (cocaine, heroin, and MA) were less adherent to recent drug 

therapies for HIV, as compared to women with only one of the co-morbities. 181 

Prenatal exposure may alter gene expression and change the risk for many life-long 

psychiatric conditions, including attention-deficit disorder, AOD use disorders and 

major depression. 16,63  

Thus, understanding co-morbidity between MA use, mental health, trauma, and psychiatric 

disorders among women may be important for guiding future intervention and research 

efforts. If women are coping with both risk factors, intervention efforts may not be 

successful if they target mental health or substance use in isolation from the other.  MA 

during pregnancy is a clinically important issue and, from a research perspective, is 

imperative. 

2.6 Maternal Outcomes from Methamphetamine Use 

There are significant negative outcomes associated with MA use in pregnancy. Some 

outcomes are substance-specific and there is a proven association, while others are debated 

in the literature due to the many confounding factors that must be considered when 

studying the outcomes of MA during pregnancy. Confounding variables include: poor 

maternal nutrition, FDV, high maternal stress, polydrug use, and limited prenatal and 

obstetrical care, among many others.14,210  Wright et al 53, found that studies looking at 

pregnancy outcomes with MA use have been conflicting and women with AOD use disorders 
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suffer from chaotic lifestyles, research on drug use during pregnancy is fraught with 

difficulties21,211.  

Methamphetamine use has significant effects on the individuals using it, their families and 

society.111 It is considered one of the most difficult AOD abuse issues to treat due to the 

protracted physiological and psychological problems caused by the drug’s effect on neural 

pathways and limited studies are available from pregnancy.21,212  Worldwide trends and 

studies report that pregnant women who abuse MA show consistent characteristics. They 

are often socially marginalised, financially unstable and have co-occurring mental health, 

family and domestic violence and trauma histories. They tend to use MA throughout 

pregnancy, often in risky levels and often by injecting.40,213-215 Gorman et al. 55, sought to 

examine the effects of MA use on maternal and neonatal outcomes. Within their study, 

8542 pregnancies (0.4%) that were linked to MA use were identified and compared with 

control pregnancies. They concluded that there was a statistically significant increase in 

hypertensive diseases of pregnancy associated with MA use when compared with control 

pregnancies. MA users had a greater frequency of pregnancy-associated hypertension 

(11.6% vs. 5.8%), gestational hypertension (5.6% vs. 3.2%), preeclampsia (6.8% vs. 2.9%), 

severe preeclampsia (2.5% vs. 0.8%) and eclampsia (0.3% vs. 0.1%).28 

2.6.1 Family and Domestic Violence 

Family and domestic violence (FDV) during pregnancy and MA use has emerged as a 

national and global health issue that has the potential to harm a woman and her unborn 

infant both physically and psychologically.24,216 The safety risks and health consequences of 

abuse are severe enough for a woman at any time in her life; however, they become 

heightened during pregnancy and the postpartum period as the harm is done to not just one 
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person, but two or more.217 Violence during pregnancy has also been shown to be more 

severe than at other times in a woman’s life due to an increased risk of homicide.  

 FDV includes physical abuse, sexual abuse, emotional abuse, verbal abuse, social abuse, 

economic abuse and spiritual abuse. 81,218 

 Australian research suggests that FDV rates are a major public health and social problem, 

affecting approximately one in three women globally.218,219  In Australia, one in six women 

over the age of 15 have experienced intimate partner violence 220 and FDV has been shown 

to cause substantial physical and psychological harm203, including physical injury 221; 

posttraumatic stress disorder 222; suicide; anxiety and depression; substance misuse; and 

homelessness.114,222,223 Aboriginal women in Australia are more likely to suffer from FDV 

than non-Aboriginal women.216,224,225  

 In a review by Gazmararian et al. 226, the estimated prevalence of FDV during pregnancy 

was between 4% and 8% in the United States. Concurring with Gazmararian et al 226, the 

World Health Organization (WHO) reported on 48 worldwide studies that show the 

incidence of FDV among  pregnant women was greater than 5% in 11 of the 15 countries 

studied.158,227,228 The prevalence of abuse during pregnancy in various countries has been 

reported to range from 5% to 50 % of pregnant women.81,229 Karmaliani et al. 229 found that 

pregnant women who experience FDV are more likely to delay antenatal care and to 

experience complications including miscarriage, placental abruption, intrauterine fetal 

death, low birth weight and premature labour or birth.229 A longitudinal study of pregnancy 

outcomes from Queensland where mother/offspring dyads were followed up from birth to 

21 years found that illicit maternal substance use was linked to physical FDV. The co-

occurrence of related mental health and substance use was strongly linked to psychological 

and physical FDV.216,230 Twomey et al. 67 found that maternal drug use is in general 
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associated with a number of adverse environmental risk factors that include domestic 

violence, other forms of abuse and violence, and limited social support. Likewise, Good et al. 

54 and Gorman et al. 55 reported that women using MA were likely to experience increased 

incidences of family and domestic violence compared to the control group. They conducted 

a retrospective study on all pregnancies between 2005 and 2008 in the state of California 

that were associated with methamphetamine use and found high incidences of FDV − both 

of which are individually linked to maternal and infant outcomes of interest.  

2.7 Neonatal outcomes following prenatal exposure to 

methamphetamine 

Methamphetamine can cross the placenta as well as the blood−brain barrier. Effects of MA 

on the developing fetus are very likely and have been studied in various animals.15 When 

pregnant women use MA, the concern is the potential adverse effect MA has on fetal 

development.38 Unfortunately, although animal studies suggest various types of negative 

ramifications associated with prenatal MA exposure 11,32,231,232, the full effect of maternal 

MA use needs further investigation in humans. Maternal MA use is associated with the 

potential for poor neonatal outcomes, such as pre-term births, low birth weight, low Apgar 

scores at five minutes, stillbirths, neonatal abstinence syndrome, cardiac issues, cleft lip, 

microcephaly and delayed developmental outcomes.40,55,233,234   These outcomes have been 

reported but, due to confounding effects of poly-substance use, it is difficult to establish a 

direct link between fetal abnormalities and maternal MA use.67,118,235 The research is 

limited; there are very few published literature reviews that focus exclusively on prenatal 

MA exposure or on integrating knowledge from cognitive and neuroimaging studies of 

infants and children who have been exposed to MA prenatally. 205,236 The findings discussed 

have growing implications for preventative interventions aimed at pregnant women of 
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childbearing age who use MA.36 Given the plasticity of the developing brain, Kwiatkowski 47 

suggests that neurological insult associated with prenatal exposure during development 

shows vulnerability to the fetus. In addition, it is possible that striatal dopaminergic neurons 

may continue to develop even after prenatal exposure, but that their development may 

occur aberrantly.237 Although further research is needed to validate these claims, it seems 

clear that prenatal exposure to MA changes the developing fetal brain, including changes in 

brain morphogen.236 

In a randomised study, Galloway et al. 238 found that neonatal exposure to MA places the 

infant at risk of poor outcomes, including low birth weight, preterm birth and smaller head 

circumferences, and puts the infant at risk of developmental delay. This compares well with 

the (IDEAL) study which followed prenatally MA-exposed children from birth, is the largest 

United States Government-funded prospective study of prenatally MA exposed children. It 

reviewed 34,833 mother−infant pairs and found that infants exposed to MA were 

significantly more likely to score higher on cognitive problems. In addition to those impacts 

described by Galloway238, the study found illicit use placed the neonate at risk of  multiple 

poor outcomes including reduced motor skills, behavioural issues, low birth weight, smaller 

head circumference, poor feeding, agitation, tachypnoea aggression and poorer 

performance with heavy exposed use.239,240 

 In a study conducted by Derauf et al.241 20 prenatally MA-exposed children and 15 controls 

underwent structural MRI scans examining cortical and sub cortical brain volumes and 

cortical thickness. The study found various structural changes in the brain of prenatally MA-

exposed infants; however, the specific impact of neuroinflammation on the developing 

brain is still unknown. Additionally, it is evident that prenatal exposure to MA causes 

changes in neurodevelopment resulting in cognitive and behavioural deficits.  
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Chronic MA use, which is the pattern for most of the women in my study, is more likely to 

have increased risk factors from prenatal exposure to MA.91,213,242,243 Swedish studies show 

that prenatal MA exposure is correlated with poor social adjustment and an increased 

incidence of aggressive behaviour later in childhood 91,110, caution is required as the 

cofounders of significant prenatal nicotine and alcohol exposure, the infants were raised by 

mothers who continued to abuse MA, or lived in foster care for significant portions of the 

study period which, may have contributed to the results.244  

There are conflicts within the literature on the effects of prenatal MA exposure on infant 

development between results that report major detrimental effects from cocaine use and 

others that report no long-term effects at all.111,242,244 Derauf et al. 27 show the prevalence of 

MA exposure in their study of pregnant, drug-using women in Hawaii, where MA use was 

particularly high, leading them to the conclusion that more attention should be directed 

toward MA use. Brogly 245 examines the reasons why it is critical to accurately measure all 

potential extraneous factors, assess the nature of the relationship between those variables 

and the independent and dependent variables, and to include all appropriate variables in 

the analysis to avoid an overestimation of the effect of exposure. In contrast to a large 

number of animal studies, data from human studies are limited and difficult to interpret for 

various reasons.35,246  

Finally, the route of methamphetamine administration seems to significantly alter the 

effect. Preclinical studies found that MA (5 or 10 mg/kg) administered to pregnant female 

mice or rats results in fetal brain drug concentrations, which approximate those reported in 

human infants whose mothers abused MA.118 Moreover, MA administered prenatally 

increases offspring mortality, decreases growth rate, and delays development of physical 

characteristics, eye-opening and functional reflexes.38,247 Clinical studies in humans have 
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found that exposure to MA during brain development can cause neurobehavioral 

abnormalities such as aggressive behaviour, learning problems and poor social 

adaptation.118 It can also result in reduced alertness and both visual and motor difficulties 

248,249, as well as altered neurobehavioral patterns in children, characterised by abnormal 

sleep patterns, poor feeding, tremors, and hypertonia.250 Diaz and colleagues 251 found that 

prenatal exposure to MA can lead to vasoconstriction and restriction of nutrients and 

oxygen to the fetus , Dias et al 121,238,240 conducted retrospective research into prenatal 

exposure and found that amphetamine crosses the placenta, with long-term exposure 

causing altered behavioural manifestations, reduced lethargy and asymmetric reflexes from 

birth to one month; these infants were also more likely to have lower Apgar scores.36 Some 

studies concluded that there was insufficient evidence regarding the consequences of 

prenatal exposure to amphetamines because limited antenatal care and high rates of 

nicotine use largely confounded the available research.14,55 Nevertheless, various studies 

have reported that use of MA during pregnancy is associated with low rates of prenatal care 

14,21, low birth weight 233, increased frequency of hospitalisation for pregnancy complications 

28,53, preterm deliveries 32,252, premature membrane rupture 54, pre-eclampsia 53,139, 

unplanned caesarean delivery 139,253 and neonatal admissions for infections and 

complications of MA use.39,48,98  

2.7.1 Neonatal Abstinence Syndrome and Methamphetamine use 

AOD misuse during pregnancy has been associated with specific symptoms in the newborn 

described as neonatal abstinence syndrome (NAS). The term ‘neonatal abstinence 

syndrome’ was first introduced in the healthcare literature to describe the range of 

neurological and behavioural symptoms observed in neonates born to mothers with a 
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history of illicit drug use.254  NAS is a generalised disorder presenting a clinical picture of 

drug withdrawal from opioids in the neonate. It has been recognised for more than four 

decades.255-257  

Neonatal abstinence syndrome describes a constellation of neurological and behavioural 

symptoms in infants.258-260  These include central nervous system (CNS) hyperirritability 

(tremors, high-pitched cry, irritability, sleep disturbance), autonomic symptoms (sneezing, 

fever, yawning, sweating, mottling) and gastrointestinal dysfunction (excessive sucking, 

vomiting, loose/watery stools).261,262  

The exact statistics regarding NAS and  AOD use during pregnancy are difficult to determine 

due to underreporting of maternal drug use, especially in the context of pregnancy .263 264 

Although opioids are the most common intrauterine drug exposure known to cause NAS, 

some definitions include multiple illicit drugs as possible causes.265 This broader view of the 

term is relevant given the fact that many MA-using women are poly-drug users. The illicit 

use of prescription and non-prescription drugs, opioids, and other drugs such as alcohol, 

benzodiazepines, cannabis, nicotine and selective serotonin reuptake inhibitors (SSRI) by 

pregnant women are therefore included in some broad definitions of NAS.266-268,258,259   

There are gaps in the research, including a lack of clarity and consistency in how the 

syndrome is measured and managed. Recent studies show that prenatal exposure to 

nicotine, benzodiazepines and serotonin reuptake inhibitors (SSRI) may also influence 

NAS.259,263 Currently, there are very few guidelines to assist staff with non-opioid 

withdrawal. National guidelines are required to develop a tool for non-Opioid drugs, such as 

MA.258,262,263 Commonly used tools include the Finnegan Neonatal Abstinence Severity 

score, the Lipsitz tool 256, the Neonatal Narcotic Withdrawal index 269 and the Neonatal 

Withdrawal inventory.270 According to Oei 271 these tools or scores are usually used to 
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assess an infant during a wakeful period before a feed and such infants, especially one that 

is breastfeeding frequently, may have as many as 12 scores per day. It must be noted that 

some drugs (such as selective noradrenergic reuptake inhibitors or SNRIs) may cause 

adverse effects due to intoxication rather than withdrawal and should not be confused with 

NAS. Cramton and Gruchala 272 suggest premature infants have been shown to experience a 

milder form of NAS which is thought to be related to immaturity of the CNS, lower fat 

deposits of the drug and lower amounts of total drug exposure. Maguire et al. 273, however, 

caution the interpretation and suggest that premature infants may have a less robust 

response to drug withdrawal because of their immaturity, and the current instruments may 

not be sensitive enough to accurately assess the severity of drug withdrawal in this 

population .The only scoring system available to clinicians to measure withdrawal is 

Finnegan’s Neonatal Abstinence Severity Score, which is widely used in Australia.274,275 

Studies 36,276 are critical of Finnegan’s as the only tool available to monitor for neonatal 

withdrawal as it is only suitable for Opioid withdrawal.275 Therefore, studies suggest  that 

the absence of a standard tool available to health professionals to monitor for signs of 

withdrawal when the infant has had prenatal exposure to MA puts the infant at potential 

risk of withdrawal in the postnatal period as well as longer-term risks, including behavioural 

issues, autism, poor feeding, aggression and developmental delays.277-279 Moreover, a 

recent study demonstrated that only 4% of MA-exposed infants needed treatment for 

withdrawal symptoms, including irregular sleep patterns, poor feeding, tremors and 

increased muscle tone.277 Most non-opioid fetal drug exposure does not require a 

Finnegan’s scoring assessment and the infants respond to supportive non-pharmacological 

measures.  
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There have been no long-term, longitudinal outcome data assessing the effects of chronic 

in-utero exposure to MA where infants have been treated for NAS. It is widely noted from 

the IDEAL study that infants exposed to MA prior to birth display lethargy, sleepiness, and 

poor feeding, with mother and baby being quite sleepy post-birth. The infant may be 

difficult to rouse and often the mother can be quite aggressive when disturbed.121,240 A 

major gap in treatment is that there is no receptor-appropriate treatment for neonatal MA 

withdrawal. Most babies will exhibit mild symptoms that often improve at around day six 

post-natally. They will therefore not require medication (such as morphine) for withdrawal 

symptoms.263,266  Further research into a more appropriate tool to assess infants following 

prenatal exposure to MA is required.  

2.7.2 Prechtl’s General Movement Assessment as a tool to explore General 

Movements in infants with prenatal exposure to Methamphetamine. 

The early, screening, detection and early intervention of infants who are at significant risk of 

developmental delay and who may be at risk of developing Cerebral palsy (CP) or neuro-

impairments provide infants and their families with the best possible outcomes following 

prenatal exposure to MA. However, there is a paucity of research in the current literature  

aimed at preventing neuro-impairment which will affect vulnerable infants. 

Development of a diagnostic tool that allowed for early identification of infants at risk was 

the catalyst for the development of Prechtl’s method of general movements (GMs) 

qualitative assessment.280 When carried out with preterm, term, and young infants the 

assessment provides information both from observation and clinical assessment and is 

considered as important as advanced imaging techniques such as head ultrasound, CT, MRI 

and the use of the traditional infant neurological examinations.281 Studies that have 
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examined the neurological status of high-risk infants with GM assessment and compared 

the findings with standard neurological examinations and neuroimaging techniques show 

the significance of the GM assessment for detecting neurological dysfunction.282-284 There 

was a significant correlation between the GMs and neonatal neurological and ultrasound 

abnormalities.282 GMs were also found to be the best positive predictor of normal 

neurological outcome but they have not been extended to include infants exposed to illicit 

drugs use during pregnancy. 

 Developmental delay may indicate a problem in the development of the central nervous 

system. 45  The challenge of identifying infants who are at risk for developmental delay and 

possible adverse neurodevelopmental outcome demands methods of evaluation that will 

lead to early intervention. This minimises developmental disability and maximises the 

infant’s developmental potential.276,282,285  Strong evidence exists for the beneficial effects 

of early intervention, especially when the brain is most plastic and open to change. Classic 

neurological examinations may reveal the acute condition of the infant’s nervous system; 

however, they lack the power to make a specific prognosis of neurological outcome.239  

A study on some 50 children indicated that “mildly abnormal GMs” during fidgety 

movements  at 3 to 4 months (period of fidgety movements) had a prognostic significance, 

pointing to an increased risk for the development of minor neurological deficits and 

attention deficit hyperactivity disorder.286 According to Hadders-Algra 286, “mildly abnormal 

GMs” lack the fluency of normal GMs but show some complexity and variation. However, 

the classification “mildly abnormal GMs” does not exist in Prechtl’s GM assessment.286 A 15-

year follow-up study on 33 girls and boys revealed that children with a history of abnormal 

fidgety movements had lower Griffith’s Mental developmental Scores 287 and lower scores 
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in the Bruininks Oseretsky Test of Motor Proficiency 287, particularly in fine-motor 

performance.284 

A systematic search was conducted 288 to identify empirical studies that involved the use of 

Prechtl’s method of qualitative assessment of GMs, study to assess rates of (CP)  found that 

96% of infants with normal fidgety movements had a normal neurological outcome. The 

abnormal quality or total absence of fidgety movements was followed by a diagnosis of CP 

in 95% of the 60 infants.280 Since then, various groups have emphasised the significance of 

fidgety movements for an early prediction of CP.289-291 

To date, studies about GMA have been performed on infants with cerebral palsy (CP), which 

described motor problems. It has  been reported that GMA is a diagnostic tool for CP. 292 

However,  the aetiology of motor involvement in infants has never been discussed which is a 

concern. In the literature, GMA is defined as a method used to make inferences about the 

presence of a motor deficit as well as its persistence and degree 401291  For example, Burger 

et al 291, found that infants with cramped-synchronised GMs in the Writhing Movements 

period have an increased rate of CP development compared with those evaluated as poor 

repertoire GMs have been included in the literature. 291,293,294 

Burger and Louw291 reviewed 15 studies on the predictive value of fidgety movements and 

found a high relationship (sensitivity > or =92%; specificity > or =82%; p<0.01) between the 

quality of general movements at 8-20 weeks post term (fidgety movements' period) and the 

infants' neurodevelopmental outcome. A study conducted by Akçakaya et al,292 carried out 

GMA assessments on 80 infants  with a total of 90 recordings and found GMA can identify 

the motor problems with 95.8% sensitivity and 87.5% specificity. In the developing infant, 

developmental neurologist Prechtl295 asserted that age specific ontogenetic adaptations of 

the developing nervous system are vulnerable at specific growth periods. Damage through 
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injury, insult or genetic factors results in specific signs and symptoms, and requires age 

adequate intervention280. He found that spontaneous movement patterns are a much more 

sensitive indicator of brain damage than reflexes and responses ever can be .295 

The neonatal human nervous system develops endogenously 296, with the human fetus 

displaying a large range of specific movement patterns starting from 9 weeks postmenstrual 

age. A large study by Prechtls et al. 284,297 found that infants have a range of movements 

including startles, general movements, stretches, yawning and breathing movements. These 

continue after birth, regardless of when birth occurs, and are an early marker for 

neurological deficits after prenatal exposure to MA.298 Preterm and high-risk infants (e.g., 

low birth weight) have a higher risk of an abnormal neurodevelopmental outcome.299  Early 

detection of motor impairments is important for the timely start of intervention programs. 

Prechtl’s method for the qualitative assessment of GMs has proven to be an objective, 

reliable and valid diagnostic tool for early recognition of brain dysfunction. 300 

Further, over the course of 25 years, Prechtl’s and colleagues  categorized  general 

movements from 26 weeks in preterm infants to about 5 months post term ages, as ranging 

from normal 301 to precursors of CP 302-307, and learning impairments. 284,295,303,308  

Systematic reviews of clinometric properties of neuromotor assessments for preterm 

infants during the first year of life conducted neonatal assessments for the infant up to 4 

months and found that all infants were at high risk for disease.309,310  The literature has a 

paucity of studies on illicit substances and GMA. Therefore, follow-up of MA exposure in 

infants requires research as a predictor of disease and neurological outcomes. A study by 

Boshoff 299 found that developmental follow-up using Griffiths or Baileys Developmental 

Scale at one year, including a video of movements, can be used to give parents the 

reassurance of normality of 98%, which documented the high objectivity of the GM 
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assessment.289,303,310 This would be beneficial for families who have infants with prenatal 

exposure to any illicit drugs. Long-term, multi-centre studies that also cover the prenatal 

period are required in MA-exposed infants to validate results.298,311,312  
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2.7.3 Griffith Mental Development Assessment  

The Griffiths Mental Development Scales (GMDS) are a standardised assessment used to 

assess the rate of a child’s development and identify areas of developmental delay.313 

Methamphetamine crosses the placental and blood−brain barriers 98, potentially achieving 

higher drug levels in the fetus than the mother.99 The effects of prenatal drug exposure on 

brain development are complex and dependent on dose, point of exposure in pregnancy, 

extent of use, and route and frequency of maternal drug use.50,51 Whilst fetal amphetamine 

exposure has not conclusively been shown to be teratogenic 52, animal studies suggest it has 

a negative impact on the developing brain. In rat modelling, methamphetamine is toxic to 

certain neurons of the developing fetus with subsequent loss of volume in focal brain areas, 

motor deficits, and behavioural differences.53-55 Human neuroimaging studies have 

demonstrated smaller basal ganglia and hippocampal volumes, as well as altered metabolic 

signals suggestive of aberrant neuronal development and cellular function in infants 

exposed to methamphetamine antenatally.56-58 The findings from the US IDEAL study found 

heavy MA exposure was associated with one aspect of fine motor development: lower 

scores on the grasping subscale at ages one and three years.40,248 Despite the number of 

studies that have identified delayed motor development in children exposed prenatally to a 

range of recreational drugs, few intervention studies specifically targeting motor 

development exist.15,38  

Leading child development researchers now help us understand the mechanism by which 

repeated MA use (or other substances), trauma, poverty and FDV impact the young child's 

developing brain and body.14,21,38,178 However, a growing body of research suggests that very 

young children may be significantly impacted by the co-occurring nature of drug abuse, 
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mental health and FDV sustained in the first several years of life. Specific impairments in 

brain development and cognitive sensory growth have been linked to a few studies 85,314 

where infants and children exposed to a substance like MA have a diminished capacity to 

regulate emotions and behaviour, and suffer from developmental delay across the 

lifespan.235,313 

2.7.4 Ages and Stages Developmental Assessment  

It is estimated that 15 per cent of Australian children younger than five years old experience 

delay in the development of their speech and language, motor, social−emotional and/or 

cognitive skills 315, and the concern is that these difficulties often do not come to the 

attention of health professionals until the child is at school. Early screening using ASQ-3 

assessment helps to identify the infants at risk so referral to specialist services for early 

intervention can begin. Epigenetic changes occur at the intersection between genes and 

nature/nurture as experiences in early infancy leave a signature on our genes that can 

modify the genes.316 This results in the switching off and on of genetic expressions. Studies 

in epigenetics reveal that epigenetic signatures may present inter-generationally, which can 

have impacts on the health and welfare across the lifespan.317 The Centre on the Developing 

Child 317 has linked early experiences with brain architecture making the early years a period 

of both great opportunity and great vulnerability for development. The brain’s architecture 

is largely constructed throughout the early years of life in response to environments, 

interactions, and experiences. According to researchers, the human brain develops 

according to our genetic makeup and in relation to our earliest experiences with our parents 

or caregivers. It is within this context that young children develop physically and 

emotionally, learn, grow, and discover who they are and what they can do. It is also within 
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this relationship that the brain supports the desire and ability to form emotional 

relationships with the people closest to the child.316,318 Research has shown that where 

there is ongoing and intense stress, it produces both psychosocial and biological stress, 

resulting with neurobiological sequelae emanating from this; for example, elevated cortical 

levels, and alterations to neurological architecture and temperament. Where young infants 

do not have the support of at least one adult it can be detrimental to them later in life, with 

potential impacts on health, wellbeing, resilience and learning 45,316. The impact of stress is 

applicable when we consider that many of our infants are exposed to MA in pregnancy and 

the postnatal period. The ASQ is easy and is a valid tool to screen infants as young as three 

months for a developmental assessment; if identified, the infant can be referred for early 

intervention.319 

2.8 Parenting and Methamphetamine use 

While there have been no studies to date regarding the impact of methamphetamine use on 

parenting, researchers have investigated the effects of other substance use. Miller, Smyth, 

and Mudar 320 interviewed 170 women from treatment programs and found mothers who 

had misused substances as well as experiencing parental and domestic violence were found 

to display higher levels of punitiveness toward their children, even while in recovery, as 

compared to those who had no history of AOD problems. In contrast, Hardesty and Black 321 

interviewed 20 Puerto Rican cocaine and heroin users who were also mothers and found 

that the mothers demonstrated a high level of protective factors and standards of childcare 

while using drugs and that their children served as sources of motivation to recover. 

Maintaining standards for their mothering not only ensured that their children were taken 

care of, but it also helped to preserve their self-esteem and belief that they were “good 

mothers”.322 Studies informed by feminist studies 323,324 325 have highlighted the pressure on 
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women to meet the demands of motherhood, and policymakers often give insufficient 

regard to the context of care-giving relationships, particularly where mothering takes place 

in conditions of violence or socio-economic disadvantage.324,326 While there is often a 

disjuncture between real and perceived bad mothers, and imagined realities as constructed 

through gendered ideology, the emotive social construct of the ‘ideal mother’ is hard to 

resist.199,327 The feminist literature highlights how mothers who do not fit the paradigm 

drawn from idealised, Western, middle-class mothering norms, can feel that they are 

policed and vilified by public services.74,326 Some studies suggest that women who use illicit 

drugs are highly stigmatised and marginalised 100,323, and those who continue to use and are 

pregnant or parenting are judged more harshly. Mothers who use illicit MA are subject to 

stigmatisation not only because of their drug use but also because they are women.100 

Despite the overwhelming evidence for the critical role parents play in their child’s 

development 328 and the need for parents to be well supported 329,330, it has been apparent 

for some time that WA has not dedicated the resources necessary to support vulnerable 

families.331 Research confirms the primary drivers for child protection interventions in WA 

are family and domestic violence 27, poverty 332, parental substance abuse, mental health 

and homelessness.15,21,333  These issues are often interrelated, co-occurring and have a 

lasting and adverse effect on families, often resulting in child removal.326,334 In this context, 

having a child removed into care by Child Protection and Family Support (CPFS) is arguably 

the greatest challenge to a mother’s self-identity and moral character. The Department of 

Child Protection and Family Support (known as Department of Communities since July 2017) 

reports that the number of children removed from their parents and placed in care in WA 

has increased from 2,630 children in 2007 to 4,795 in 2017; this represents an 82% increase, 

and Aboriginal children were 11 times more likely to be removed.335 A significant subset 
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within this group is the number of infants and newborns being removed in WA. A recent 

Australian report 336 showed that nationally children under one year of age were the most 

likely to have received child protection services (at 37.8 per 1,000) and most likely to have 

notifications substantiated for child maltreatment. 

Cunneen and Liebesman 337 found that there was a range of social, cultural and economic 

factors that make Aboriginal infants more susceptible to child protection. In 1997, Bringing 

them Home, the report of the National Inquiry into the Separation of Aboriginal and Torres 

Strait Islander Children from their Families, examined how past policy and practices of child 

welfare regarding the forced removal of infants has affected Aboriginal communities: 

psychological, emotional and mental health issues as well as substance use and misuse were 

reported as intergenerational effects of forced removals, loss of parental attachment and 

grief relating to the removal of the infant.338 Literature supports the fact that Aboriginal 

women are more likely to be imprisoned, have their infant removed and suffer from 

intergenerational drug and alcohol issues and trauma.337,339 

In early childhood, responsive relationships are critical for healthy development. Prolonged 

parental or caregiver inattention to the needs of their developing young child may cause 

extensive damage.317,340,341 Childhood neglect is the most widespread form of child 

maltreatment and is associated with a range of adverse physical and mental health 

consequences that produce more damage to the developing child than actual physical 

abuse.235,317 This is due to the activation of the child’s stress response system, causing the 

release of stress hormones. If continued over time, this overactive stress reaction can be 

toxic to the developing brain and nervous system, which may have lifelong 

consequences.317,342 Chronic neglect due to maternal AOD use leads to persistent activation 

of the stress response system in a young child over time, which can lead to problems in 
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thinking, learning, focusing attention, controlling emotions and managing stress.11,235,343 It 

can also lead to difficulty in social functioning, mental health problems and even chronic 

physical disease.333,344 In a large, longitudinal study of 123 two-year-old children, Kilic et al. 

345 found that the cortisol stress response was blunted and that this abnormality was 

associated with the caregiver’s postnatal alcohol use, the child’s behavioural dysregulation, 

and the interaction between higher levels of MA use and the caregiver’s 

psychopathology.345 This observation suggests the interdependence of biological and 

psychosocial risk factors, thereby creating a vicious circle influencing especially the 

children’s resilience.  

2.8.1 Breastfeeding and methamphetamine use 

The World Health Organisation (WHO) recommends exclusive for the first six months as the 

optimal feeding option for infants. The decision to allow women to breastfeed while 

consuming MA and other drugs presents problems for health care providers.158 Limited data 

exist about breastfeeding and illicit drugs, especially MA, and guidelines are largely based on 

expert opinion.346-348 

Bartu et al 349, in a case study, found that MA is excreted significantly in breast milk 349, with 

the half-lives of MA breast milk being 13.6 hours with half a tablet of MA daily being able to 

be delivered to infants who are exclusively breastfed.235 Based on theoretical evidence it 

was recently recommended that breastfeeding should be withheld for 24–36 hours after 

use.349 However, there are no published data on the concentrations of amphetamines that 

occur in breast milk following recreational use, or on adverse effects on the breastfed 

infant.346,349 
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Studies have suggested that MA-using mothers should not be allowed to breastfeed their 

infants because the dose injected is uncontrolled and unknown, and could cause acute 

adverse effects such as poor feeding, stimulation and insomnia in the breastfed infant.349,350 

Studies reviewing the maternal and infant factors relating to breastfeeding and MA use are 

also limited. The literature informs us maternal factors involving the mother’s ability to 

mobilise the MA will determine how much is available to dissolve into the breast milk.350-352 

The amount of drug available in the breast milk depends upon the amount of the drug taken 

by the mother, how often she takes it, and the route of administration will affect the 

amount of drug passed into the breast milk. Typically, the higher the dose of the drug the 

more the drug will diffuse into the breast milk. Drugs in maternal circulation are typically 

metabolised by the liver and eliminated from the kidney.352 The ability of the infant to 

metabolise and excrete MA is a major factor in determining the amount of drug that will 

enter an infant’s circulation. An infant’s ability to mobilise and excrete drugs efficiently is 

dependent on gestation and how well the infant is at birth; preterm infants are at higher 

risk of MA intoxication.352,353 In contrast, studies undertaken in rat puppies 354 to evaluate 

the effect of MA exposure during pregnancy and lactation on doublecortin (DCX) expression 

in the hippocampus of the rat offspring found drug abuse during lactation resulted in no 

significant decrease in DCX expression in the hippocampus of the rat pups.354  

 Studies have identified considerable gaps in knowledge 158: the selected outcome measures 

were understandably narrow and primarily focused on maternal substance use, withdrawal 

severity and treatment retention, and foetal outcomes. Thus, questions about the 

effectiveness of maternal breastfeeding and substance use remain unanswered and this 

demonstrates a gap in the research regarding just how little evaluation research has been 

undertaken in this important area.346,355  
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2.9 Research Gaps  

Given the clear evidence of MA use in pregnancy combined with polydrug use criteria based 

on emerging research, addressing research gaps is essential for managing pregnant women 

and their infants following MA use. In countries like Australia, these knowledge gaps are 

further compounded by state laws designed to criminalise drug use during pregnancy and 

women’s fears of losing custody of their infant reduces attendance to antenatal care. There 

is also an overrepresentation of Aboriginal women who use MA in pregnancy, with higher 

numbers of Aboriginal infants placed into out-of-home care by services and very little 

research to address the gaps.192,336  Currently, limited knowledge exists regarding pregnant 

women who use MA and their associated risk factors and demographics.356 

Previous screening findings are from retrospective chart reviews of pregnant women 

attending specialist services for addiction or dependence on MA 16, which concluded that 

additional research is required on MA use, dependence and pregnancy care  to understand 

all aspects of MA use, that impacts on study design, recruiting participants through methods 

to minimize selection bias.32,55 

There are several authors who have explored MA use through retrospective studies and 

some mixed-method study designs.357,358 However, there is a paucity of studies with a 

breath of methods that have explored maternal and neonatal outcomes from prenatal 

exposure to MA. 

Research is required that draws upon qualitative and quantitative methods to provide a rich 

explanation of how women who use MA experience services for antenatal and postnatal 

care. These methods will provide a deeper and richer understanding of the complexities of 

co-occurring mental health, drug and alcohol abuse, and family and domestic 

violence.152,248,359 
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A significant gap in our knowledge exists regarding the estimated prevalence of MA use 

during pregnancy. 10 The National Survey on Drug Use and Health provides estimates with 

the prevalence of past 30-day alcohol and other drug use, including MA among 15–44-year-

old women who are pregnant, and past-month use by trimester, but data on use during the 

entire period of pregnancy is not available.19–22 

There is limited research and no guidelines for clinicians on how to manage the exposure 

and potential withdrawal from MA in order to improve neonatal outcomes.256,278,279 

Therefore research is required to review the current process and develop a tool that will 

provide clinicians with clear guidelines to manage potential withdrawal in the infant. 

There is a paucity of research into the associated risks of MA on the developmental 

outcomes of the infant from prenatal exposure to MA 38,39,360,361, in particular into using 

Prechtl’s General Movement as an indicator for infants developing cerebral palsy as a result 

of prenatal exposure to MA.284,300,362-364  

Currently there is limited screening, diagnosis, and treatment services in WA for infants 

exposed to methamphetamine in utero which is a major gap.255 Research into the effects of 

prenatal methamphetamine exposure is relatively new. 

Determining outcomes of methamphetamine exposure in the long term is particularly 

challenging because, beyond a potential withdrawal phase after birth, the affected infant 

rarely requires medical attention and follow up contact with health professionals is rarely 

sought. 

The research is lacking with respect to the joint or interactive effects of MA use and prenatal 

mental health problems on birth outcomes.21,27,156 Further, the research on the role of 

mental health in influencing MA use behaviours, both during the prenatal and postpartum 
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time frames, has been limited by small sample sizes or by larger studies that lack important 

covariates.53,154,248 

Finally, a major data gap exists with respect to the MA use of pregnant women health 

status, motivations for and patterns of drug use by pregnant women. Limited qualitative 

study data suggest that prenatal MA use could have serious health consequences for the 

infant 60,141,365; yet, very little is known about the MA-use experiences of the women who 

use during pregnancy. Qualitative studies exploring the experiences of MA use in pregnancy 

may lead to the development of strategies to assist vulnerable families to feel supported, 

and to engage in antenatal and postnatal care, and for health providers to help reduce the 

stigma attached to MA use.149,166,171 The outcomes from a maternal and infant perspective 

relating to the management of pregnant women who use MA are quite under-researched in 

WA.  

2.10 Summary  

This chapter outlined the empirical evidence related to measuring maternal and infant 

outcomes following prenatal exposure to MA. The review of the literature revealed relevant 

substantive themes related to this study, including the complexities of MA use from the co-

occurrence of these factors, and potential interactive relationships between MA use, family 

and domestic violence, and trauma remain understudied. The maternal complications and 

outcomes of chronic MA use were considered, along with the stigma and fear of child 

removal. The neonatal outcomes from prenatal exposure to MA were described within the 

framework of the complexity of unpicking the confounders of smoking, polysubstance use, 

and alcohol outcomes for the infant. Critique and appraisal of the existing evidence in 

relation to the complexity of maternal MA use were provided and revealed critical gaps in 

the existing literature, including a lack of prospective studies in maternal and neonatal 
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outcomes following MA exposure. The data is limited to managing withdrawal symptoms 

from MA use alone, and gaps include a lack of national guidelines to manage potential 

withdrawal in the infant. There is also limited empirical evidence to support non-

pharmacological interventions commonly used in high-risk populations, with a lack of 

abstinence-scoring instruments with prior evidence for the validity and reliability of scores 

generated in infants because of maternal MA use. 

Despite current acknowledgement of the government in WA that MA use in pregnancy is 

one of the state’s public health concerns, and despite some evidence demonstrating an 

indisputable association between prenatal MA and poor neonatal outcomes, there are still 

no effective or definitive strategies to diagnose, prevent or ameliorate the consequences of 

prenatal MA exposure on the infant.67,366 There are no evidence-based intervention support 

programs for MA-exposed women when compared to Alcohol use. 162 Taking a contextual 

approach, this thesis embeds MA use within the social and cultural influences. In the 

following chapters I present research that outlines MA use experiences and outcomes from 

a Specialist Drug and Alcohol Service.  
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CHAPTER 3: METHODOLOGY 

3.1 Introduction  

The aim of this study was to measure the Maternal and Neonatal outcomes following 

prenatal exposure to methamphetamine (MA) of vulnerable women attending a specialist 

multidisciplinary drug and alcohol service (WANDAS) at King Edward Memorial Hospital. In 

the previous chapter, I outlined the literature providing the context for this research into 

prenatal exposure to Ma highlighting pharmacodynamic, social determinants, implications 

of MA use on parenting and infant development including the gaps in the empirical 

research. In this chapter, I describe the rationale and philosophical underpinnings, the key 

decisions and principals and literature surrounding the context involved in mixed-methods 

research, and the explanatory sequential design utilised. The limitations and rationale for 

using this design are also discussed. The epistemological foundations of the design are 

presented and a description of the research process; - sampling strategies, data collection 

and management; analytical process; methodological rigor; and ethical considerations and 

data security are provided to explain how the study was conducted. 

3.2 Overall Study Design 

3.2.1 Mixed-methods research  

Mixed-methods research combines qualitative and quantitative research approaches for the 

broad purposes of breadth and depth of understanding, and corroboration.367 Mixed-

methods research is appropriate when researchers want to maximise understanding of 

complex issues − such as MA use in pregnancy − as the mixing of methods enhances validity 

and can lead to a comprehensive conception of the research issue.368,369 Mixed-methods 

research also offers a robust way to identify and assess the relationships and links between 
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the phenomena under investigation, and is salient when the issue under investigation is 

complex and includes dimensions that address both the impact of a range of variables and 

the importance of lived experience. Tashakkori & Creswell 370 view mixed-methods research 

as a pragmatic response on the part of researchers wanting to maximise their understanding 

of a particular problem.371,372 

 Quantitative methods stem from a positivist perspective, which emphasises research using 

precise and objective measurements as a way to predict and then control a “real” world 

without human-error-prone perceptions of it.373 From this perspective, reality is universal, 

objective and quantifiable.373,374 Mixed-methods research often favours a middle ground 

where shared qualitative and quantitative aims are used to identify or determine 

relationships and links between the phenomena under investigation.375 It acknowledges the 

existence and importance of the physical, natural world, including the importance of the 

reality and influence of human experience 371, which was important for my research.  

Mixed-methods research designs specify the respective sequencing and priority given to the 

quantitative and qualitative phases of data collection and analysis; include a clear 

explanation of how the quantitative and the qualitative phases of the research relate to 

each other; and articulate the philosophical underpinning for the research.376 367  

Mixed-methods research is particularly useful in understanding and addressing the 

complexities of healthcare delivery 358,377, as is the case for the current study. Utilising a 

mixed-methods research design enabled a robust understanding of the complexity related 

to maternal and neonatal outcomes following prenatal exposure to MA in the obstetric and 

neonatal population cared for by WANDAS.  
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Philosophical Worldview 

Researchers articulate the philosophical assumptions and framework that underpin their 

research. The term “worldview” or paradigm means “a basic set of beliefs that guide action” 

378p17, and epistemological stances taken to describe models of practice.379,371  

In this sequential mixed methods study (see Section 3.3 below for a full description), I 

adopted a multiple paradigms stance as described by Creswell.380,367,381 I subjected the 

literature to critical appraisal through consulting other works on philosophical worldviews 

which did not present the same view to assist in understanding the complexity of MA use. 

The world view chosen allowed me to gain insight into the reasons of MA as experienced by 

the women during pregnancy. Creswell suggests that the philosophical assumptions of 

quantitative research underpin the quantitative phase of the research and the assumptions 

of qualitative research underpin the qualitative phase.367 Accordingly, for the current 

research the qualitative phase was underpinned by constructivist assumptions and the 

quantitative phase by post-positivist assumptions. Post-positivism posits that there is one 

objective reality that can be approximated through replication. Unlike positivism, however, 

post-positivist assumptions are based on the belief that  hypotheses can never be confirmed 

only refuted 382 . The qualitative component in my study was underpinned by a 

constructivist paradigm. An assumption of constructivism is that individuals  construct  their  

own  understanding  and  knowledge  of  the  world through  experiencing  things  and  

reflecting  on  those  experiences 383,384. It is also assumed that knowledge is generated in 

interaction with others, rather than existing and, therefore, able to be discovered 383,384. 

Informed by Creswell 380 my  research takes an explanatory sequential mixed methods 

design (Figure 3). This is characterized by collecting and analysing quantitative data first, 
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then collecting and analysing qualitative data through recognizing that knowledge is 

constructed by how people interpret and negotiate their individual experiences for example 

using MA in pregnancy 385,386. Qualitative data provides the context, experience and depth 

to the quantitative statistical results 367,387.  

Mixed Methods methodology offers the best methods to identify  and assess the 

relationships and links between the phenomena under investigation and acknowledge the 

existence and importance of the physical  world as well as the importance of reality and 

influence of human experience  371. Mixed methods research is a salient research approach 

when the issue under investigation is complex and includes dimensions that address both 

the impact of a range of variables and the importance of lived experience. My mixed 

methods research design is described in the next section.  

3.3 Research Design 

I utilised a sequential explanatory mixed-methods research design for the current study. 

Within the context of my research, I established that little was known about the maternal 

and neonatal outcomes following prenatal exposure to MA, and less was known about how 

to manage maternal MA use and subsequently how to manage infants for signs of 

withdrawal. Therefore, using quantitative and qualitative approaches facilitates a 

multidimensional understanding of maternal and neonatal outcomes to gain the best 

understanding of the research aim, and to answer the research questions.388,389 

I selected a sequential explanatory mixed-methods design as it allows for analysis and 

findings of one phase to guide the development of the subsequent phase in order to expand 

on the understanding of the research aim and to answer the research questions.390 
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In this study, two distinct but interactive phases were undertaken: the collection and 

analysis of quantitative data, followed by the collection and analysis of qualitative data. 

Findings from the qualitative phase were used to explain the results from the quantitative 

phase in more depth.381  

There are three concepts that a researcher needs to address when utilising an explanatory 

sequential mixed methods design: the sequence, weight/priority, and integration of 

methods. 391 .  Creswell390 suggests that a mixed methods requires a design that identifies 

weight of quantitative versus qualitative in the study, which is given more ‘weight” in order 

to address the questions.  Regarding sequence, I collected and analysed the quantitative 

data, and then collected and analysed the qualitative data. This sequence was congruent 

with my research goals and my worldview in that it is the most appropriate decision for my 

research questions and context of maternal MA use in pregnancy and how that may impact 

the infant The quantitative data demonstrated MA use rates and behaviours that could not 

be explained by referencing the literature alone. I found the quantitative analysis created a 

strong foundation to understand the breath of MA use that was occurring within pregnant 

women in Perth WA, which helped guide the qualitative research process.  

 In mixed-methods research the relative “weight” or “priority” of each of the methods is 

articulated.391 “Weight” describes whether one method has priority over another method or 

if there is equal weighting.390  Greater weight has been given to the quantitative (QUANT) 

phase because the quantitative data collection represented the major aspect of the mixed-

method data collection process, but both data sets were taken equally into account during 

interpretation392 375,393,394  where qualitative findings were integrated into the results of the 

quantitative phase. Although Integration can occur at multiple stages in mixed-methods 



 64 

research, from where the study purpose is being formulated 375 to the interpretation stage 

of the study, 395 in my study I connected my two phases by recruiting the participants for 

Phase 2 from those in Phase 1. Additionally, the findings of Phase 1 informed the content of 

the Phase 2 data collection. The findings of both phases were integrated during 

interpretation, bringing clearer insight to the complex issues associated with MA use in 

pregnancy.  

There are three outcomes when integrating qualitative and quantitative data. First, there 

can be confirmation, when the results of qualitative and quantitative research confirm one 

another.387,396 Confirmation may more accurately denote consistency checking, attained 

through validity checking, interrater reliability and coding agreement as outlined by 

Patton.397 Integration can result in discordance where the qualitative and quantitative data 

are contradictory. This can be addressed in different ways, generally through gathering 

additional data or explaining the contradictions through established theory. Expansion 

occurs when results diverge but expand on the research issue through providing information 

on different or complementary aspects of the research issue. Fetters, Curry and Creswell 

explain that this can occur, for example, when “quantitative data may speak to the strength 

of associations while qualitative data may speak to the nature of those associations”.396p214 

My qualitative results expanded my quantitative results as different aspects of MA use in 

pregnancy were elucidated.  

 The sequential explanatory mixed-methods design utilised for this study is described 

diagrammatically in Figure 3.1 below.  
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Figure 3.1 Sequential Explanatory Design: A Mixed-Methods Model Used for this 

Study. 
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3.4 Study setting and population 

The study setting was Women and Newborn Drug and Alcohol Service (WANDAS) at King 

Edward Memorial Hospital (KEMH), a 220-bed tertiary teaching hospital in Perth, Western 

Australia. King Edward Memorial Hospital is the state-wide tertiary referral centre for high-

risk pregnant women from Western Australia and has on average 6,000 births per year. 

WANDAS is the only tertiary centre to provide AOD services and receives, on average, 300 

referrals and births around 200 women per year. WANDAS provides specialist 

multidisciplinary pregnancy and postnatal care dedicated to pregnant women with current 

alcohol and other drug (AOD) issues. The WANDAS team provides an outreach service to 

correctional services and manages all pregnant incarcerated women.  

The philosophy of WANDAS is to provide a service that includes harm reduction, harm 

minimisation and stabilisation, where the clinicians’ focus is on clinical assessment, and 

early intervention and access to care. The focus is on engagement in antenatal and 

postnatal care. The unique aspect of the WANDAS service is that it is midwifery-led and 

forms part of a multidisciplinary team. The aim of the service is to reduce AOD use and risky 

behaviours that may be seen to cause harm to women and their infants. The women that 

attend WANDAS typically have a significant history of long-term AOD use, often 

polysubstance use, usually commencing in their early teens. Most have had traumatic early 

childhoods with abuse and parental substance misuse. Often the women experience 

transient lifestyles, poverty, child protection involvement, concurrent mental health issues, 

family and domestic violence, unstable family lives and relationships, and criminality, with 

some serving prison sentences and high levels of risk-taking behaviour.17   

WANDAS does not have DSM V approved assessment of the women’s drug-dependence and 

relies on self-reported drug histories from the women, as well as consented communication 
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with partnering agencies, Child Protection and Family Support (CPFS) (the statutory body for 

child protection in WA), drug and alcohol agencies such as Next Step,  Next Step Drug and 

Alcohol Services provide a range of treatment services for people experiencing problems 

associated with their AOD use, as well as providing support for families. The services 

provided include, Outpatient services, and integrated Community OD services and Inpatient 

Withdrawal services. General Practitioners (GPs), the Mental Health Commission (the 

governing body for mental health and drug and alcohol related issues), and drug and alcohol 

treatment services. 

3.5 Quantitative Phase  

To answer the research questions below I utilised a prospective cohort study of women and 

their infants attending WANDAS from 2016 to 2018. I followed the women and their infants 

up for a period of 12 months. I had no control group for my overall research as WANDAS is 

the only tertiary drug and alcohol service in WA making comparisons difficult. 

 General Movement Assessment at birth and 4 months was used to assess the infants for 

risk factors for developmental delay. At 12 months the Griffith’s Mental Development Scale 

(GMDS) screening tool used to assess infant’s risk factors for developmental delay was 

compared to a control group of Western Australian 443 healthy 1-2-year-olds using the 

same version of the GMDS scales to act as a control group in a study on neonatal 

encephalopathy. Given that I was using the 1996 version of the GMDS assessment, and 

population test scores are known to drift upwards over time, a comparison of the median 

sub-scale and General Quotients of the term-born children in my cohort with a historical 

control group of Western Australian children found in the literature 398. The following 

research questions were addressed in the quantitative phase of study.  
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3.5.1 Research questions  

The quantitative phase addressed the following research questions 

❖ What are the maternal risk factors of prenatal exposure to methamphetamine (MA) 

by pregnant women attending WANDAS? 

❖ What are the effects of prenatal exposure to MA on the developmental outcomes 

for the infant when using Prechtl’s Scale for General Movement, Ages and Stages 

Developmental Questionnaire (ASQ-3) and Griffiths Mental Developmental 

Assessment? 

❖ What is the incidence, intervention and treatment of neonatal abstinence Syndrome 

(NAS) following maternal methamphetamine use in pregnancy? 

❖ What are the psychosocial risk factors that may place the pregnant women at risk of 

their infant being removed into Child Protection and Family Support (CPFS) due to 

maternal MA use?  

3.5.2 Recruitment and participants. 

The target population for this study was pregnant women attending WANDAS who disclosed 

MA as their primary drug of choice, were aged between 18 and 45 years, and had used MA 

during pregnancy at least weekly via any route of administration. Exclusion criteria for the 

women included an intellectual disability, significant mental health issues affecting 

competence, and current treatment with methadone or buprenorphine for opiate 

dependence. Posters were displayed in the clinic area providing information about the study 

aims (Appendix 6). Recruitment took place between July 2016 and December 2017. Women 

were approached at the clinic and provided with information about the study by a midwife 
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or medical officers who were blinded to the maternal MA history. A full explanation of the 

study was provided outlining the stages involved for the antenatal and postnatal parts of 

the study. The women were provided with a participant information sheet in simple 

language and given both a verbal and a written explanation of the study aims. (Appendix 6) 

They were given time to read the information, ask any questions they may have about the 

study and decide whether they would like to participate. Once they agreed informed 

consent was undertaken. (Appendix 7) 

 Upon contact with participants, I screened participants to confirm eligibility (as described 

above). Exclusion criteria for infants included an infant who was critically ill at birth and 

unlikely to survive, or an infant who was diagnosed with a major congenital abnormality. 

Once informed consent was provided a study number was allocated.   

Recruitment for General Movement Videos 

Infants for the GM videos were included when their mothers had consented to the study. 

The mothers consented to two video recordings of their infants: one within the first week 

post-birth and the second at four months. The mothers were informed that the infant’s first 

video would be conducted prior to discharge. All mothers had a five-day stay as an 

inpatient. I visited the mothers on the postnatal ward and arranged a suitable time for the 

first video. At four months I contacted mothers one week prior to when the video was due. I 

sent a follow-up text message confirming their appointment 24 hours prior to the video 

recording as a further reminder. For infants who had been removed from parental care, I 

contacted CPFS by phone or email and planned for the infant to return to the clinic for 

follow-up. Signed consent forms were obtained prior to the video recordings. 
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3.5.3 Sample quantitative phase 

When conducting research into women who use illicit drugs, it is challenging for researchers 

to ensure an adequate sample due to stigma, mental health issues, fear of child protection 

and  as a population they are considered hard to reach.187 My sample was drawn from the 

WANDAS population as described above. A total of 115 out of 220 women who attended 

the service were recruited to the study. The final non-random sample consisted of 112 

women because three women withdrew their consent within the first three months and 

their data were removed as per ethics protocols. The sample also consisted of 113 infants, 

who were followed up for a period of 12 months following birth.  

The women in this study using MA were typically polydrug users but not limited to, tobacco, 

cannabis, alcohol, and benzodiazepines. This will be briefly described as the consumption of 

both stimulants (such as MA) and depressant substances presents a greater risk to the 

mother and her infant, and causes greater harm than use of stimulants or depressants 

alone.39,40,55,309 

Sample size for General Movement Assessment 

All 113 infants whose mothers or CPFS consented to participate in the GMA during 

2016−2018 made up the sample for the GMA. 

3.5.4 Quantitative data collection  

3.5.4.1 Instruments Used. 

The instruments utilised in this study are listed under the headings of ‘Maternal Measures 

Used’ (See section 3.5.4.2) and ‘Neonatal Measures Used’ (See section 3.4.5.3). 

3.5.4.2 Maternal measures demographic data 

❖ Residential Remoteness and Economic Status: to assess social disadvantage 
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❖ Pregnancy Hand-Held Record: a standardised record used in Western Australia to 

record pregnancy care 

❖ Edinburgh Postnatal Depression Scale: a standardised tool to screen for depression 

during the perinatal period 

❖  Government of Western Australian Screening for Family and Domestic Violence 

Tool: to screen for women at risk of family and domestic violence 

❖  WANDAS Integrated Drug and Alcohol Assessment DSM-IV   diagnosis of severity of 

dependence (SDS): a standardised tool to assess maternal drug use 

❖ Fagerstrom Test for Nicotine Dependence 

❖ Relevant questions from the National Drug Strategy Household Survey for the 

structured Questionnaire about MA use.  

In addition, data were collected on: socio-economic disadvantage, calculated according to 

the Index of Relative Social-economic Disadvantage (IRSD) and Socio-economic Indexes for 

Areas (SEIFA), which focused on disadvantage in terms of accessibility to education, 

employment and income399; maternal age; and pregnancy details, including complications 

arising in pregnancy.  

Demographic Data 

The participants were asked to fill out a comprehensive demographic data form at the start 

of the study. The questionnaire captured information on name, date of birth, age, gender, 

citizenship, primary language, ethnicity and place of birth, contact details, GP details, next of 

kin, education level, employment status and current address (for women in prison a special 

code was allocated to include the correctional address). Demographic data is captured as 

part of routine pregnancy care and was used to capture descriptive data for the current 
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study. I updated any changes to data for accommodation or contact details during the study 

period.  

Residential remoteness and socioeconomic status 

This is an indirect measure of residential remoteness and socioeconomic status derived 

using the Australian Bureau of Statistics’ Index of Relative Socio-economic Disadvantage 

(IRDS).399 A score corresponding to each woman’s address was determined. The IRDS score 

is composed from a wide range of indicators reflecting disadvantage, such as low income, 

low educational attainment, unskilled occupations, and high unemployment, as well as 

other characteristics such as housing condition and Indigenous status. An Australia-wide 

mean for the Index is 1000, with a score lower than this indicating relative disadvantage. 

Pregnancy Hand-Held Record 

The Pregnancy Hand-Held record (PHHR) is a written record utilised by the majority of  

public hospitals for pregnant women throughout Australia and worldwide to assist in 

maintaining continuity of care and improving the management of risk in pregnancy.400 It is 

an important part of a pregnant woman’s information, optimising all aspects of her 

pregnancy, and was designed to standardise care and reduce the need for the woman to 

repeat her history to each health professional, especially when disclosing sensitive 

information that may trigger anxiety, stress or trauma.401 It records information about the 

pregnancy; obstetric, surgical, medical history; maternal health history prior to and during 

pregnancy including expected date of delivery (EDD); reproductive health; general health; 

physical health; previous pregnancies; assessment of smoking; assessment of infection 

control; complications, including blood-borne virus screening for hepatitis; standard blood 

tests in pregnancy; and mental health assessment. Ultrasound data from the record enabled 
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me to assess for potential growth restriction and record the risk of small-for-gestational-age 

infants. At the first appointment to the clinic I jointly completed the PHHR with the pregnant 

woman (Appendix 8). 

 Edinburgh Postnatal Depression Scale 

Maternal risk for depression and postnatal depression was assessed using the Edinburgh 

Postnatal Depression Scale (EPDS).402 (Appendix 8) This is a standardised screening tool for 

possible depression both in pregnancy and in the postnatal period. The EPDS is a validated 

assessment tool and is used worldwide to assess women for mood disorders during 

pregnancy and the post-partum period. 

 The EPDS was completed by the participants as a self-report at their first antenatal visit, 

again at 32 weeks’ gestation, and then at six weeks post-delivery to assess for depression. 

The EPDS is a 10-item, self-administered questionnaire derived from the earlier work of 

Zigmond & Snaith 403, which has been developed to assist healthcare professionals to 

identify women presenting with symptoms of depression and Postnatal Depression (PND). It 

consists of four short statements per item describing the woman's feelings during the past 

seven days. The participants in the study were asked to select the one of four statements 

that most closely resembled their feelings in the past week, scored from 0-3. It was 

preferred that the participants used the EPDS form without numbers next to the questions: 

this is gold standard practice.402,404 The scoring is from 0 to 3 except in the questions marked 

with an asterisk, where the scoring is reversed (i.e., 3 to 0). All scores are added to assess 

risk. If the participant scored higher than 12, she was assessed clinically for depressive 

illness. If the score was between 9 and 11, she was at increased risk for a mood disorder. 

Question 10 of risk assessment included a question on suicidal ideation. If a woman 

answered yes to Q 10 − i.e., positive thought of immediate self-harm − she was reviewed by 
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a psychiatrist on the team to ascertain her safety. Admission to hospital was advised if there 

was a risk of suicide. In this study all participants with scores of 12 or above or who reported 

feeling anxious were referred to the WANDAS psychological medicine team for further 

assessment. Validation studies by Cox et al. 402,405 showed mothers who score 12 to 13 out 

of a maximum score of 30 are likely to be suffering from a depressive illness. Using a cut-off 

score of 12.5, they reported a sensitivity of 86%. This instrument is widely used and found to 

have good reliability and validity.404   

Government of Western Australia Family and Domestic Violence Screening (FDV) 

Participants were screened for FDV using the Government of Western Australia FDV 

screening questions. Pregnancy is a period of increased risk of FDV 406, which has negative 

health consequences for both mother and baby.222 Methamphetamine use further increases 

the risk of FDV in pregnancy.216,407,408 Screening was undertaken at three different intervals: 

at first appointment, during the second trimester and again in the postnatal period. During 

the screening was the participants were alone − no other family members or friends were 

present. FDV screening involved questions that incorporated all the following 

manifestations of abuse or violence: physical, psychological, sexual, verbal, emotional, social 

and financial abuse of pregnant women by their partner or other family members (Appendix 

10). If a woman responded with yes to FDV questions they received counselling and support 

by a social worker, including refuge accommodation if they consented. 

WANDAS Integrated Drug and Alcohol Assessment DSM-IV   diagnosis of severity of 

dependence (SDS) 

This tool is a standardised tool to assess maternal drug use. It uses maternal self-report to 

determine licit and illicit drug use and has been validated from Australian studies for use in 

pregnancy for assessing drug and alcohol use.70,152,409 The Integrated AOD assessment has 
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an Audit C component to assess for alcohol use in pregnancy. This tool asks the following 

questions: “during your pregnancy, have you used any of the following drugs?’ How often 

and how much” followed by a series of classes of other substances (i.e., methamphetamine, 

ecstasy, amphetamines, tobacco, alcohol, marijuana, benzodiazepines/tranquilizers, 

barbiturates/sedatives, heroin and other opiates (Appendix 5). 

Methamphetamine use was classified as mild, moderate, or heavy use, which corresponds 

to a DSM-IV diagnosis of severity of dependence (SDS). Each participant was asked about 

how they used MA and who they used it with. Exposure to MA was categorised by method 

of use (oral, smoked, or intravenous) and dosage. For questions pertaining to quantity, 

participants were prompted to report use in grams. If the quantity in grams was unknown, 

then “props” were used (e.g., a teaspoon of sugar in which the contents were equal to 1 g) 

to assist the participant estimate the number of grams. On some occasions, participants 

used a variety of street names  based on accepted quantitative understanding of street 

names to report the specific quantity of MA used, and these were converted to grams based 

on standard definitions; for example, “eight ball” is equivalent to 3.5 g.120,410  

For this study, pattern of MA use was stratified into types as follows: “mild” describes a user 

who is not psychologically addicted to the drug but uses MA on a casual basis by swallowing 

or snorting it (<5 “points” per day, where 10 points equals one gram); “moderate” users 

who consume 5−10 “points” per day); “heavy” users, who use >10 “points” per day during 

pregnancy (who are psychologically addicted and prefer to smoke or inject MA to achieve a 

faster and more intense high); and “binge” use of MA (more than mild-intensity use but less 

than heavy). The WANDAS Integrated and Severity of Dependence assessment has 

previously been validated in samples of methamphetamine users in Australia and England 

411,412 and against user behavioural patterns known to be associated with severity of drug 
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dependence, including dose, frequency of use and daily use.411 It has been widely used to 

classify dependence in Australian samples of MA users.1,46,97  

Assessment of Cannabis and other drug use incorporated within the WANDAS 

Integrated Assessment Tool 

 The participants were asked if they used cannabis in pregnancy. Questions included how 

much cannabis do you use per day? Do you smoke cannabis or use, for example, a bong? (1 

gram equals 10 cones of cannabis). The women who reported one or more cones of 

cannabis were classified as using cannabis. Street names for cannabis were also included, 

such as “weed”, “ganja” or “joints”. The women were asked about any other substance use 

including polysubstance use, defined as two or more drugs for example benzodiazepine, 

prescription medication or opioids. 

 Audit C and WANDAS Integrated Assessment Tool 

The Audit C tool assesses for alcohol use and provides a risk score for risky alcohol use in 

pregnancy. It includes 10 questions and was used to obtain information about the 

participant’s alcohol consumption.135,409 161 It was administered during each trimester of 

pregnancy. Audit C is a validated tool and is useful for identifying hazardous and dependent 

drinking as it asks about quantity and frequency of alcohol use, drinking behaviour (i.e. 

binge drinking), and alcohol-related problems or reactions.409 413 The participants in the 

study were classified as using alcohol if they reported any alcohol use during pregnancy. 

Props were used to identify a standard drink, so the women were able to report in a 

standardised way the amount of alcohol consumed. A score of eight was associated with 

problem drinking, while 13 or more is indicative of alcohol dependence. When participants 

in the study reported a score above eight, which was considered risky for the growth and 
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wellbeing of the fetus, they were referred for counselling, and were monitored every week 

for fetal growth measurements.  

The Fagerstrom Test for Nicotine Dependence 

Smoking status and level of dependence on nicotine was assessed and recorded at the 

booking visit and at each trimester of pregnancy using the Fagerstrom Test for Nicotine 

Dependence − a validated and reliable tool.414,415 Each participant was asked if they smoked. 

If they responded “yes” they were asked the number of cigarettes smoked in a 24-hour 

period. Participants who reported smoking one or more cigarettes were classified as a 

smoker. The next question was about smoking in the home, which was assessed by asking: 

“Do you or does anyone in your home smoke?” If “yes”, participants were asked how many 

cigarettes were smoked by anyone in the home in a 24-hour period. The final question 

related to reducing tobacco during pregnancy. Each participant was asked if they had 

reduced their use of tobacco during pregnancy and if they had tried to quit tobacco. The 

participants who continued smoking were offered support to reduce or quit. They were 

provided with nicotine replacement therapy and support information, and counselling was 

offered.  

Relevant questions from the National Drug and Alcohol Household Survey for the 

structured Questionnaire about MA use 

The final maternal instrument measured the pattern of maternal MA use. As there is no 

“standard” definition for MA patterns during pregnancy, I administered a questionnaire 

based on questions from the National Drug Strategy Household Survey.6,62 The questions 

covered MA use, changing patterns of MA use during the course of pregnancy and 

frequency of use, which was based on studies of prenatal cocaine use.38-40  
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Participants were asked to indicate on a 5-point Likert scale their level of agreement with a 

series of statements. Space was provided for any comments they wished to add (Appendix 

6). Stability and change of MA use were determined by comparing the frequency between 

trimesters and described as consistently high if there was high use (more than 10 points) in 

both the first and third trimester. Methamphetamine use was deemed stable low/moderate 

if there was low or moderate use in the early and late trimesters. If the participants 

decreased their use of MA or use ceased MA during pregnancy this was recorded for each 

trimester of pregnancy. 

Participants were also asked a series of yes/no questions on whether they had friends or 

partners who had overdosed as a result of MA use, or been convicted of a crime and/or 

received a prison sentence as a result of MA use. Participants were also asked if they had 

children removed from care, or if they were reunified with children during this pregnancy.  

3.5.4.3 Neonatal Measures Used  

This section covers the measures used to assess neonatal outcomes following prenatal 

exposure to MA in pregnancy. Neonatal measurement tools enabled screening of the infants 

for a broad range of potential neurodevelopmental problems that may have arisen because 

of maternal MA use during pregnancy. Methamphetamine crosses the placental and blood-

brain barriers 11 , potentially achieving higher drug levels in the fetus than the mother.39 The 

effects of prenatal drug exposure on brain development are complex, dependent on dose, 

point of exposure in pregnancy, and route and frequency of maternal drug use.38 In order to 

measure neonatal outcomes following prenatal exposure to MA, it was necessary to collect 

data prospectively using a variety of standardised tools 
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❖ Midwifes Notification of Case Attended (NOCA): This tool was used to record birth 

details including place, time of birth, date of birth, Apgar scores, head 

circumference, length, and birth outcome (i.e., live birth, stillbirth details). 

❖ Neonatal Birth Assessment Form: All birth details are recorded in the Neonatal Birth 

Assessment Form and filed in the infant’s medical file. The following information is 

recorded: resuscitation at birth, admission to special care nursery, infant’s gestation, 

date of birth, Apgar scores, time of birth, mode of delivery of mother and maternal 

risk factors. I reviewed all the birth forms in the medical files for the infants in my 

study to record birth details. 

❖  Ages and Stages Questionnaire 416: This is a standardised measure to assess 

developmental delay in the infant. This was completed at four months and 12 

months. 

❖ Finnegan’s Scale for Assessment of Neonatal Abstinence Scoring tool 258: This is a 

standardised tool to assess the infant for Neonatal Abstinence Syndrome (NAS). This 

was completed for the first five days post birth. 

❖ Griffiths Mental Development Scales Screening Tool 313: This is a standardised 

screening tool to assess for developmental delay and was completed at 12 months. 

❖  Prechtl’s General Movement Assessment 280: This is a standardised tool to assess 

General movements of the infant post birth and again at four months.  

Midwives Notification of Case Attended (NOCA) System  

The Western Australian Midwives Notification of Case attended (NOCA) is a standardised 

system used to record all births in Western Australia in line with recommended guidelines 

for notification of births by midwives.417,418 Birth outcomes information collected from 

NOCA include gestational age at birth, date and time of birth, mode of delivery, gender, 
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head circumference, weight, length, birth complications including preterm birth (defined as 

less than 37 weeks’ gestation) and Low Birth Weight (defined as less than 2500 grams)419, 

and Apgar scores at one and five minutes. I used the neonatal medical record to review 

details of the infants’ first five-day hospital stay. Any inpatient stay over five days was 

recorded as a variance of increased length of stay. All infants were reviewed daily by a 

neonatologist and midwives. I captured data on any admission to the Special Care Nursery 

(SCN) and the reason for SCN admission; NAS scores; increased length of stay in the hospital 

for any complications such as weight loss; feeding method; and any neonatal health 

problems during the birth. Involvement with CPFS was recorded as was whether the infant 

was removed from maternal care. Discharge information, including discharge weight, head 

circumference and discharge place were also recorded. 

Ages and Stages Questionnaire Assessment tool (ASQ-3) 

 The Ages and Stages Questionnaire is a widely used, reliable tool to screen for potential 

developmental delay/s.420 The ASQ-3 was administered at four months and again at 12 

months when the infants returned for follow up. It is a parent-completed screening tool, 

and considered a cost-effective tool for screening for early developmental concerns.319,420,421 

The tool has 30 developmental items organised into five domains: communication, gross 

motor, fine motor, problem-solving and personal social. The response choices for each item 

are “yes”, “sometimes” or “not yet”, which are scored as 10, 5 or 0 respectively. I graded 

and calculated each score according to the domain tested and compared it with an 

empirically derived screening cut-off score defined as >2.0 standard deviations (SD) below 

the mean. The ASQ-3 has been validated against a number of standardised measures.319,420 

For example, criterion validity is divided into predictive and concurrent depending on 

whether the reference is about the future or a concurrent estimate.422 In contrast to this, 
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predictive validity is often used in longitudinal and repeat-measure designs where results 

are compared at different points in time. This was demonstrated when I compared the Ages 

and Stages (ASQ-3) results at four and 12 months against the Griffiths results at 12 months, 

and compared infants removed from maternal care compared to those that remained in 

maternal care. If any potential areas of developmental delay were identified, I referred the 

infants to child development experts for further assessment 

Neonatal Abstinence Syndrome score  

Neonatal Abstinence Syndrome (NAS) is the term used to describe the specific acute drug-

withdrawal pattern observed in infants born to opioid-dependent mothers.258 A Neonatal 

Abstinence Syndrome Score is commonly referred to as the Finnegan score (FS).423 This scale 

is the most widely used NAS scale for assessing infants for signs of withdrawal.424,278,274 It 

has a high inter-rater reliability coefficient of 0.82 when initially developed.258,423 Inter-rater 

reliability using the Finnegan’s scoring is considered high when used correctly and all staff 

are trained to promote consistency.266  

Neonatal Abstinence Syndrome is characterised by a typical pattern of withdrawal 

behaviours involving central nervous system (CNS) signs (tremors, increased muscle tone, 

seizures and high-pitched cry), respiratory system signs (tachypnoea, and retractions), 

gastrointestinal system signs (poor feeding, vomiting, diarrhoea, and uncoordinated and 

excessive sucking), and autonomic system signs (mottling, nasal stuffiness, excessive 

yawning, sneezing, and temperature).258,274,278  

NAS can occur in 55% to 94% of newborns whose mothers were addicted to or treated with 

opioids while pregnant.277,279 The American Academy of Paediatrics (AAP) recommends that 

infants at risk for NAS be monitored and the severity of drug withdrawal be measured using 

an instrument with empirical evidence to support the validity and reliability of the scores 
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obtained in this population.274 All infants in my study were assessed for signs of neonatal 

abstinence syndrome (NAS) in the first five days post-delivery using Finnegan scoring every 

three to four hours according to their feeding schedules post-delivery. Each of the 21 items 

from the Finnegan’s scale were scored and an overall score was calculated (Appendix 11). A 

NAS score of eight on two consecutive occasions resulted in the infant requiring a review by 

a paediatrician, and a score of 12 resulted in the infant being admitted to the SCN for 

diagnostic workup, treatment, and management.  

Griffiths Mental Development Scales (GMDS)  

The GMDS is a developmental assessment instrument developed in Great Britain to 

facilitate early diagnosis of deficits in child development (Appendix 9). It is widely used to 

measure the rate of development of infants and young children from birth to eight 

years.313,425 The GMDS assesses a child for weaknesses in all developmental areas and can 

be used to determine if a child is in need of early intervention or a treatment program. The 

five areas of development assessment measured by GMDS in my study included: Locomotor, 

Personal Social, Hearing and Language, Eye Hand Coordination and Performance (which 

assesses problem-solving and the ability to reason in practical situations).17 A mental age 

derived from the raw score can be obtained for each of the five Griffiths’ scales and for the 

full-scale score. The summation of the scores from each subscale was used to generate a 

general quotient (GQ) by dividing the mental age by chronological age and multiplying by 

100, which provided an overall assessment of the infant’s functioning. A quotient can be 

obtained for each of the scales separately by using the same procedure.426,313  

The scales are designed to be equal in difficulty at each month of age so that discrepancies 

in development for a particular infant could be identified, which demonstrated overall 

validity and reliability for my study.46,427 All the Griffiths assessments were performed by 
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paediatricians who were blinded to the maternal drug history but were aware the 

assessment was being done as part of perinatal substance use research. If any areas of 

developmental delay were identified, the infant was referred for further assessment to child 

development services. 

Prechtl’s General Movements Assessment Tool  

The Prechtl’s General Movements Assessment tool (Appendix 13) was used to assess the 

neurodevelopmental status of the infants over their first year of life. 

I performed General Movement video observation of infants’ movement at first week of 

birth and again at four months using Prechtl’s Method of Qualitative Assessment.  

Prechtl’s General Movements Assessment is a method of evaluating the movements of 

infants. It has been shown to be highly sensitive and specific in predicting future 

neurodevelopmental disability, such as cerebral palsy.282,298  Applying the Prechtl’s 

optimality concept 298 a maximum score of 42 indicated an optimal score. General 

Movements Assessment (GMA) has not been reported in MA-exposed neonates so it was 

novel in my study to explore whether infants with prenatal exposure to MA were at risk of 

developing a developmental delay such as cerebral palsy. To test inter-rater reliability in my 

study, a physiotherapist trained in the basic and advanced methods of assessment of GMA 

and who was unaware of both the medical history of the infants or maternal drug use 

studied the video recordings. Any infants identified as showing signs of neurodisability were 

referred for further assessment to specialist developmental services.  

 3.6 General Movement Observation Data Collection  

Prechtl’s General Movements Assessment (GMA) is based on visual Gestalt perception, 

which requires well-trained and experienced observers of a set of movements. Prechtl’s 
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qualitative assessment of general movements was used as a tool for early identification of 

infants with neurodevelopmental disabilities, especially during the period of fidgety 

movements.284,291,364,428  

Qualitative assessment of general movements (GMs) at an early age is the best predictor for 

cerebral palsy and was used to observe the infants following prenatal exposure to MA. With 

the qualitative assessment of GMs, it is possible to detect specific neurological signs 

prenatally in the fetus 280 or postnatally in the preterm or term infant that are highly 

predictive for the later risk to development. In this respect, GMA observation should be 

concerned only with identifying “normal” (N) versus abnormal. Abnormality should be 

specified in terms of “poor repertoire” (PR), “cramped synchronised” (CS), “chaotic GMs” 

(Ch), “abnormal FMs” (AF) or “absent FMs” (F -), respectively 284,295. According to Oberg 429, 

ontogenetic adaptation acknowledges that during the development of the individual the 

functional repertoire of the developing neural structure must meet the requirements of the 

organism and its environment. The body forms the base from which both the infant as a 

person and the world are constituted.430 On the basis of spontaneous movements, the 

infant learns to know their own body as well as gaining knowledge and realisation of the 

surroundings.430 Their bodies are both expressive and experienced at the same time.  

Data collection for the GMA in my study consisted of video observations from videos in the 

first week post-birth and again four months. One hundred infants had video recordings in 

the first week post-birth and 77 infants returned at four months for video recordings. 

The assessment was carried out through retrospective observation of my video recordings 

of infants in a quiet alert state. This state means  that the infant is ready to interact with the 

world, and the infant’s body and bright, focused eyes places its attention on the observer, 
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especially the observer’s face.295 The GMA process has the advantages of being non-

invasive, non-disruptive to infants and relatively inexpensive. 

In line with recommendations, recordings were undertaken at least 30 minutes after feeding 

during active wakefulness where the infant was not crying nor sucking. A small digital video 

recorder was used to record infant movements. The recorder was placed high 

(approximately 1.5 m) above the infant, who was lying in the supine position on an 

overhead heater or a mattress on the floor (four-month recordings). There were no toys in 

the surroundings, the parents/caregiver and I was watching from the side, and the infants 

were awake and alert. The recorded GMs were observed as described by Prechtl et al. 

(Table 3.1). 295 

I ensured a neutral environmental temperature that was comfortable for the infants was 

maintained, as per previous research.306,362,550 Efforts were therefore made to carefully 

optimise the best behavioural state for the infants during the recording session in the first 

week post-birth. After term age, at four months the GMs were recorded for movement 

activity over a 10- to 25-minute period. All the infant general movements were observed by 

clinicians certified by the Prechtl’s GM. I reviewed all videos with my supervisor, who is also 

a neonatologist, and we recorded observations of movements on the GMA sheet. Once data 

collection was completed, I gave a copy of the video recordings to the participant’s parent 

or caregiver when requested. I answered any questions and thanked them for taking time to 

complete the video recordings. 
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Table 3.1 GMA movement observation 

N Normal, age-specific GMs  

FMS “Fidgety” movements  

H Hyperkinesias (no GMs during the recording)  

PR “Poor repertoire” of GMs  

CH “Chaotic” GMs  

CS “Cramped synchronised” GMs  

AF Abnormal fidgety movements  

F- Absence of fidgety movements 

 

3.6.3 Data Management for the Study 

I used the Research Electronic Data Capture database (REDCap) for the management of all 

my data including data analysis from the study.431 REDCap is a secure, web-based 

application designed to support data capture for research studies and provides the 

following: 

❖ An intuitive interface for validated data entry  

❖ Audit trails for tracking data manipulation and export procedures 

❖ Automated export procedures for seamless data download to common statistical 

packages 

❖ Procedures for importing data from external sources 

3.6.4 Quantitative Data Analysis  

As discussed above, study data were collected and managed using REDCap electronic data 

capture tools hosted at the University of Western Australia.431 
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 Data were exported for statistical analyses to Statistical Package for the Social Sciences 

(SPSS) statistical software (version 22.0, IBM SPSS Statistics for Windows, Armonk, NY: IBM 

Corp). Continuous or ordinal scales such as maternal age, gravidity and parity were entered 

SPSS to derive descriptive statistics including mean, median, standard deviations, range and 

frequencies − all calculated to provide an overview of the demographics of the maternal 

data. Descriptive statistics (means, standard deviation and proportions), independent t-test, 

chi square test and analysis of variance (ANOVA) tests (including post-hoc analysis) were 

used to describe participants’ characteristics and compare trajectories. Categorical variables 

using SPSS included ethnicity, marital status, level of education, medical conditions (such as 

cardiac, blood-borne virus, gestational diabetes, pre-eclampsia and renal issues) were kept 

classified as categorical variables in the SPSS dataset during analysis. The maternal and 

neonatal data were analysed using SPSS with the results of the groups compared using non-

parametric analysis: specifically, Mann-Whitney t-test and Kappa. Non-parametric analysis 

was performed as the assumption for the parametric test; normality and homogeneity of 

variance were not met.432 Logistic regressions were used to identify factors that affected the 

different outcomes related to MA use. Results were presented with a 95% confidence 

interval (CI) ratio. 

Sample Comparisons 

 I conducted comparisons between follow-up and non-follow-up group characteristics. 

Differences were made using the Mann-Whitney, kappa and the chi-square test for 

continuous and categorical data respectively.376,433  This was to determine if there were 

statistically significant differences between the follow-up and non- follow-up of infants. All 

hypothesis tests were two-sided and p-values <0.05 were considered statistically significant. 

Other factors − such as smoking during pregnancy, alcohol use, ethnicity and CPFS 
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involvement − were assessed for their effect on GQ only. Adjusted mean effects and 95% 

confidence intervals (CI) were presented. Follow-up of infant where CPFS were involved vs 

no CPFS involved were analysed and comparisons of mean Griffiths GQs were made using 

the independent t-test for CPFS involvement vs no involvement, removal of infant vs 

remained in maternal care and Aboriginal versus non-Aboriginal removals and non-removal, 

with p- values <0.05 considered statistically significant. Description of the main general 

movement’s observations was recorded on the GM assessment sheet and the data were 

entered into the REDCap database. Recommendations for the recording technique included 

video recordings from 10 to 30 minutes in duration, depending on the age and activity level 

of the infant. General movement’s data analysis involved quantitative descriptive stats and 

qualitative observations of video clips. The Kruskal Wallis Test was used to analyse the 

difference between the observers or scorers for GM (birth) and four months, looking at 

differences of GM optimality scorers between the two groups of scorers; a p-value (p<0.05) 

was predictive of significance. The Kruskal was also used to analyse the data between GMs 

and birth outcomes. A Mann Whitney U Test was performed on all the variables for the GMs 

at birth and four months. The analysis was based on the following three groups: Normal, 

Absent Fidgety and Abnormal Fidgety movements.  

Socio-economic Advantage and Disadvantage  

To determine if there are statistically significant socio-demographic differences I used the 

Australian Bureau of Statistics’ Index of Relative Socio-economic Advantage and 

Disadvantage399 to determine a score corresponding to each mother’s address. The 

Australia-wide mean for the index is 1000, with a score lower than this indicating relative 

disadvantage. Simple frequency counts were produced, and possible associations between 

variables were analysed through cross-tabulation. Ranked data were reported as a 



 89 

percentage. Other demographic data were analysed to compare ethnicity, type of substance 

used, cigarette smoking, maternal complications, and infant complications. The covariates 

included were birth weight; head circumference; employment; Hepatitis C status; alcohol 

consumption; a review of the woman’s mental health using the Edinburgh Post Natal 

Depression Score (EPDS), which was conducted at booking and again at 32 weeks and 6 

weeks postnatal; socioeconomic status; and amount of alcohol, tobacco, and marijuana use. 

Univariate comparisons were made using the independent t-test. Effects of  MA dose (mild 

vs. moderate vs. heavy), route (intravenous vs. other) and temporal pattern (reduced or 

ceased vs. sustained) on Griffiths sub-scale and general quotients were assessed using 

multiple linear regression with adjustment for gestational age, birth weight percentile, 

alcohol consumption, polydrug use and socioeconomic status. 

Mean sub-scale and General Quotients of the term-born children in our cohort were 

compared with a population-based control group of Western Australian term-born children 

398 using the one-sample t-test.  

The data from the medical records were quantitated or numerically coded for statistical 

analysis.367,434,435 The choice between various statistical tests in quantitative data analysis 

techniques was guided by the question/s asked and the type of data collected.381,389,434 

Linear regression analysis was used to investigate the effects of maternal MA dose on 

neonatal outcomes. Multivariable regression analysis was used to explore the relationships 

between several variables and potential cofounders on the developmental outcomes of the 

infant, such as the effects of MA dose, route and patterns of MA on Griffith subscales and 

general quotients. The effects of MA dose on infant Apgar scores were recorded with 

adjustment for smoking, polysubstance and socioeconomic factors, CPFS involvement and 

ethnicity. Adjusted mean effects and 95% confidence intervals (CI) were presented. Mean 
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sub-scale and GQs of the term-born children in our cohort were compared with a 

population-based control group of Western Australian term-born children 398 using the one 

sample t-test. Differences between the follow-up and non-follow-up group characteristics 

were ascertained using the Mann-Whitney and the chi-square test for continuous and 

categorical data respectively. 

3.6.2 General movement video observation analysis 

General movements were analysed according to complexity, variability, location, speed, and 

temporal organisation.289,429 This original experience of movement is a basic relatedness to 

the world when the infant moves. It is not a special kind of lived experience, but rather the 

foundation for all lived experiences, the prerequisite that lived experience reveals a world, 

that it has a meaning content. In this study, the observation of the general movement video 

recordings of infants was the phenomena being explored and was the first time this method 

has been used for infants exposed to methamphetamine. Prechtl’s Method of General 

Movements Assessment (GMA) identifies normal and abnormal quality of movement 289 

General Movements Assessment is based on visual Gestalt perception, which requires well-

trained and experienced observers. Gestalt perception is able to take into account a greater 

number of infant details and more relationships between these than in any rational 

calculation.295  Visual Gestalt perception is used whenever dynamic or static images are 

globally assessed and required. Complex pattern recognition strategies are employed in the 

procedure and it remains superior to any computer-based analysis.281,298 Spontaneous 

movements of infants were rated in two distinct periods of time in which certain 

movements should occur normally: the writhing period (birth to eight weeks post-term) and 

fidgety period (8−20 weeks post-term) up to approximately 5 months post term age.300,436 
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The newborn body forms the base from which both the infant as a person and the world are 

constituted. Through moving, infants learn and experience movements.437 On the basis of 

innate spontaneous movements, the infant learns to know their own body as well as gaining 

knowledge of their world.437,438 I undertook the following steps in the process of analysis430:  

Step 1: Each video clip was studied, and the general impression of movement was 

summarised 

General movements were first clearly defined as either normal movement patterns or 

abnormal ones, following which abnormal general movements were classified in different 

subgroups dependent of the infant’s age. The subgroups at the first week post birth or the 

first recording were summarised as Poor Repertoire (PR), Cramped-Synchronised (CS) and 

Chaotic (CH) general movements. At four months there were No Fidgety (F-) or Abnormal 

Fidgety movements (AF). Fidgety movements were defined as circular movements of small 

amplitude, moderate speed, and variable acceleration of neck, trunk and limbs in all 

directions.282 Normal fidgety movements were characterised as a continuous stream of tiny 

and elegant movements. Fidgety movements were classified as abnormal if they were 

absent (F-) or abnormal in nature, or if they looked like normal fidgety movements but their 

amplitude, speed and jerkiness were moderately or greatly exaggerated. Gestalt 

perception allows the evaluation of the repertoire of movement patterns displayed by all 

parts of the body and does not pay special attention to particular behaviour of specific body 

parts.306 All movements were observed and detailed notes on movements were made on 

the general movement form. 

Step 2: Structural analysis of each situation 

I made notes on the assessment sheet if the infant had any postnatal complications and I 

recorded their date of birth, time of birth and date the recording was made. The general 
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movements, based on taped observation of spontaneous movement recorded while the 

infant was supine, are a non-invasive assessment because no handling was involved. 

Step 3 & 4: Observation of GMs from the video clips  

Fidgety movements were observed according to Prechtl’s GMA as circular movements of 

small amplitude, moderate speed, and variable acceleration of neck, trunk and limbs in all 

directions 436. All movements elicited by external stimulation, disturbed by happenings in 

the environment or present during crying or non-nutritive sucking were excluded from the 

analysis. 

Step 5: Revision and adjustment by repeating steps 1 to 3 

 General movements were first clearly defined as either normal movement patterns or 

abnormal ones, following which abnormal general movements were classified in different 

subgroups depending on the infant’s age; for example, Poor Repertoire (PR), Cramped-

Synchronised (CS) and Chaotic (CH) general movements. At four months, Fidgety 

movements included the following scores: Normal, No Fidgety (F-) or Abnormal Fidgety 

Movements (AF). Each video clip was studied separately by all observers. The video 

recordings of each movement were observed at intervals of 20 minutes. The observations 

from the GMs were recorded on the GMA form. If there were any discrepancies in the 

observation, I had organised for an independent review by another physiotherapist trained 

in GMA. 

Step 6: A complete interpretation of the data was produced.  

The final phase of the data analysis consisted of the selection of compelling general 

movement examples relating back to the video observations, research questions, literature 

and the writing of a paper for publication. 
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3.6.5 Validity and reliability in quantitative data 

There are four well accepted criteria for quantitative research: validity, reliability, 

replicability and generalisability.367,439 The quantitative data for this study was obtained 

from the data instruments as described above. Validity, specifically content validity, is 

achieved when a tool captures the data that it was designed to capture for example the 

EPDS tool to screen for depression is a valid tool.432 The captured data was appropriate as it 

answered the research questions requiring statistical analyses. Likewise, reliability is 

achieved when the tool results are consistently produced. A large amount of information 

was collected 440 on the drug and alcohol and pregnancy and birth records review tools, with 

112 participants’ and 113 infants’ records. To ensure accuracy, I coded and checked all data 

after it was entered into SPSS. 

Replicability is achieved when the study is described in sufficient detail (including population 

sample, situation, and timing if relevant) that it is able to be repeated by the same or other 

researchers with similar results achieved.441 Conversely, the less transparent researchers are 

about their study designs the less replicable studies become. Generalisation occurs when 

statistical results can be applied not only to the study sample but also to the wider 

population from which the sample was drawn.432 My study had a small sample and may not 

be generalisable to wider populations.  

3.7 Qualitative Phase 

3.7.1 Introduction 

The purpose of this section is to describe the methods used in the qualitative phase of my 

research. The interviews with participants and the GM observations from the infant video 

are detailed.  
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3.7.2 Research question 

The qualitative phase of the study sought to understand the lived experience of MA use in 

pregnancy. The following question was addressed:  

❖ How do the pregnant women perceive and interpret their lived experience and 

pattern of use of methamphetamine in pregnancy? 

3.7.3 Sample and sample size  

The sample size for qualitative research is determined by the purpose of the inquiry, 

usefulness, time and resources available.397 The sampling approach for the semi-structured 

interviews was purposeful to yield cases that were “information rich” 442,443 and for 

maximum variation 14, which involves creating predetermined criteria for selecting 

participants 381,385,434,444 to ensure a variety of experiences of MA use in pregnancy were 

elicited. I kept in mind that my sample was to be broadly representative of the study 

population, and my final sample comprised 20 women aged between 18 and 45 years.  Ten 

were Caucasian, nine were Aboriginal and one identified as Maori. All were English-speaking 

and most (n=18) of the women resided in the Perth metropolitan area. Two participants 

lived in country WA. One participant had been to university and the remainder had left 

school at year 10. They were all unemployed and three of the women in my sample were 

serving a prison sentence. 

3.7.3.3 Recruitment of participants  

Recruitment for Semi-Structured Interviews 

Participants were recruited from the women already enrolled in the quantitative phase of 

the study (N= 112). Recruitment took place between January 2016 and January 2018. I 

approached the women who were enrolled in the study and asked them if they would like 
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to participate in an interview. I provided them with a verbal explanation and written 

disclosure forms of what was involved in the interview and provided them with a participant 

information sheet.  

3.7.3.4 Data collection: semi-structured interviews 

Semi-structured interviews are flexible and allow for participants to express themselves 

within their own terms and language and use terms that make sense to them.445  This 

included Aboriginal language and terms such as “Gunja” and the language around kinship 

and ‘Aunty”. There are three types of interview approaches, though not mutually exclusive, 

outlined in the literature: informal conversational interviews; general interviews with a line 

of enquiry but with flexibility to explore (semi-structured interviews); and open-ended 

standardised guides with exact wording but limited flexibility.397,446,447 Semi‐structured, in‐

depth interviews are the most widely used interviewing format for qualitative research.448 I 

chose them for their flexibility and also to allow the participant to express themselves in 

their own terms and language related to MA use and pregnancy.445 

Semi-structured interviews allowed the collection of rich and detailed descriptions of the 

participants’ experiences with MA use in pregnancy because: 

Open-ended responses permit one to understand the world as seen by the 

respondent. The purpose of gathering responses to open-ended questions 

is to enable the researcher to understand and capture the points of view of 

other people, without predetermining these points of view through prior 

selection of questionnaire categories.443p21 
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Semi Structured interviews: preparation and undertaking 

The importance of accurate preparation on behalf of the interviewer should not be 

underestimated and includes conceptual and practical preparations.445 Successful interviews 

start with careful planning that considers the focus and scope of the interview questions. I 

prepared myself in advance by fine-tuning my interview questions and discussing it with my 

supervisors to ensure that I would understand the experiences of MA use in pregnancy 

through the lens of the participant’s experience. I was cognisant of the fact that it may be 

difficult for  participants to discuss their MA use when they returned for their interview 

because of the stigma associated with drug use and pregnancy.153 To overcome this I made 

every effort to provide a comfortable and engaging environment for participants by building 

rapport and trust. Creating a comfortable interview environment may encourage 

participants to share more information, which improves the quality and depth of data.449 

DiCicco-Bloom and Crabtree 446 provide guidance on how best to build rapport and outline 

four stages of rapport building between interviewer and participants − apprehension, 

exploration, co-operation and participation − which I found very helpful. As the researcher, 

throughout my interviews I was very aware of what was required of me as the interviewer. I 

was reflexive, conscious, and aware about how my role might impact the conversation 

between myself and the participants. I saw my role as a co-creator of knowledge together 

with the participant 450, where my clinical knowledge played an important part in 

understanding the context and the experiences of the participant. As such, my role as 

interviewer was not passive in the interview, but as an instrument using my skills, abilities, 

experiences and competencies in the interview situation.451  

‘Apprehension’ initially requires the interviewer to commence with a broad open-ended 

question that is non-threatening and easy to respond to. This was very important with my 
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interviews as the women were very apprehensive on arrival. They were not used to 

discussing their MA use in detail with a researcher who is also a health professional due to 

fear of statutory child protection and stigma. In addition, providing a non-judgemental 

atmosphere allowed me to explore the experiences of the participants (women) and 

encouraged in-depth discussion about using MA in pregnancy and the events, situations, 

and information relevant to participants and the study that I could not observe directly.452 

The semi-structured interview also enabled me to keep the discussion relevant and on track 

within the time available, while at the same time allowing the participants to expand their 

thoughts and experiences. It also allowed me time to follow up on specific experiences or to 

seek clarification on matters during the interview. Through the interview I was able to hear 

and be present to comprehend the women’s experiences of what is was like for them using 

MA in pregnancy. This would not have been achieved through a quantitative study.374,453  

The interviews were held at the WANDAS service, which the women had attended for their 

care. I phoned each woman a week before their interview, which was undertaken between   

January 2016 and early January 2018 in the postnatal period as per the women’s choice. 

This allowed them to exercise some control over the interview situation. I offered them a 

taxi voucher and crèche facilities (if required) to attend the interview. 

When the participants arrived, I introduced myself as a researcher (not as my midwifery 

role) and offered refreshment and time to get settled. Each interview lasted approximately 

one hour, which was sufficient to encourage the women to talk freely but not so long as to 

tire them. Each interview began with a brief explanation of how the session would proceed. 

I began each interview by describing the purpose for the study and expressing appreciation 

for the participant’s involvement.454 All interviews were audio recorded with permission. I 

explained that I did not want to miss anything they said or inadvertently change their words 
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while making notes. I informed them that they could turn the recorder off at any time 

during the interview. The recordings increased the accuracy of the information, and allowed 

me to listen attentively and respond appropriately to participant cues.397 The recordings 

also allowed me to retain a conversational approach and record the participant’s viewpoint 

without any interpretation as completely as possible each, because: “direct quotations are a 

basic source of raw data in qualitative inquiry, revealing respondents’ depth of emotion, the 

ways they have organised their world, their thoughts about what is happening, their 

experiences and their basic perceptions”.21,397 As interviews were semi-structured, and the 

questions were not necessarily worded the same and/or in the same order, I allowed for 

participants to guide the conversation and asked follow-up questions about the various 

concepts and experiences they shared. 

Throughout the interviews I continued to build trust and authenticity by reducing the 

hierarchical researcher−participant relationship 454 through giving small amounts of 

information about myself as I asked the participant to share her experiences. For example, if 

appropriate and relevant to the conversation, I shared information about myself as a 

midwife, mother, and researcher. According to Briggs 123 the literature traditionally dictates 

that the interviewer maintain control over the interaction with the participants; however, 

the participants also hold power and can elect not to share information.455 I recognised that 

I was in a position of greater power due to my knowledge, position and control of the 

interview questions, and the disparity in socio-economic status. In an attempt to reduce this 

imbalance I started the interview with non-personal questions to engage in conversation 

surrounding the topic but not personal involvement in the topic.446 I used broad, open-

ended questions: “So, how are you?” and “How is your baby?” I had made notes of the 

infants’ names and used them. I commenced by stating how good it was for her to attend 
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and how nice it was to see her. I built rapport and kept the interaction light-hearted as an 

icebreaker to initiate rapport. In addition, I was aware of the role that my own physical 

appearance and context had on the development of rapport and overall interview 

environment. I did not dress formally for the interviews, nor did I wear a uniform. I wore a 

casual dress and I believe this, in part, contributed to a more comfortable and approachable 

interview environment.  

Once settled, I explained the process and ensured that the woman was happy to proceed 

with the interview. I advised the participants that a debriefing and a consult with a member 

of the psychological team was available if they were distressed by any of the content of the 

interview. Throughout the interview I used a conversational dialogue and only responded 

when necessary. I used probing questions when needed and brought focus back to the 

question when necessary to ensure coverage of all major themes pertaining to the aims of 

my study.  

During the interviews I used a responsive interviewing method, where the interviewer 

builds a relationship with the participant by being friendly, empathic and using a supportive 

tone that builds trust while avoiding confrontation or challenging the participant’s 

views.453,456 As a midwife I am used to being emphatic with clients/patients. As a researcher 

I used active listening skills throughout my interviews and used paraphrasing throughout to 

ensure clarification. I allowed the participants time to collect their thoughts and paused 

when sensitive areas were discussed. I was comfortable with silences and offered empathy 

when reflecting the women’s experiences with MA, of the trauma of having an infant 

removed from their care, the guilt they felt about their MA use, the stigma they perceived 

and the concern over the long-term effect that the MA may have on their infant. Empathy 

also included the joy of having a new baby and the challenges that it brought, and joy over 
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the participants reducing their MA use and attending rehabilitation to detox from MA. I took 

my cues from the participants on what was appropriate and comfortable to discuss and 

explore in the interview.  

 The participants were asked to discuss the most recent time they had used MA, asking 

them to walk me through their pattern of use, their experience using MA, and any effects 

that MA had on them, their children or family and close friends. In addition, I asked 

participants about the contexts of their MA use (e.g., binge use, daily or social use, using at 

parties or using MA for pleasure). I was interested in their context of use, motivations for 

use, planning process and who they used MA with. Participants shared the benefits and 

harms they associated with MA use. They shared how MA was different to any other drug 

they had used and told their story of the impact of MA use on their life. I also asked them to 

elaborate on the perceived benefits of MA use for them, the risks of use during pregnancy 

and how many of their friends use MA, and I included a question about their perceptions of 

feeling judged by non-using friends. 

‘Exploration’ occurs when both parties are engaged in the in-depth discussion and ‘co-

operation’ is achieved when there is a shared ease and engagement in the discussion. At 

this stage of the interview I was able to introduce more sensitive issues, including patterns 

of drug use, mental health issues, support and assistance that the women received, and 

what (if any) limitations they experienced in support and assistance from agencies to help 

them with reducing their MA use. These agencies included, for example, counselling 

services, rehabilitation access, child protection and family support services, and family and 

domestic violence services. I encouraged the participants to describe and reflect upon their 

experiences when using MA and how it made them feel. I explored their emotional 

reactions to MA use and how MA affected their parenting and/or removal of their infant by 
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asking questions like “How do you feel about your child being removed?” or “Where did you 

go when your partner was violent?” 

‘Participation’ in the interview is where there is a strong sense of the participant advising 

the interviewer.445 An example of this was when participants were discussing MA use and 

how MA affected every part of their lives, including physical risk, forced prostitution, drug 

dealing, and the risk of their child being removed from their care up to the age of 18 years. I 

asked questions of them such as: “How do you feel about your experience with MA use and 

the impact on your life?” The participants provided rich information on their feelings 

throughout the various stages of their MA use, pain, trauma, drug addiction. To conclude 

the interviews, I offered the participants an opportunity to ask questions and I closed with 

thanking them for their participation.  

3.7.4 Data analysis  

Creswell outlines the philosophical assumption associated with phenomenology as the study 

of the life experiences of individuals, with the view that these are conscious experiences.457 

To understand the “essence” of MA use in pregnancy a phenomenological analysis of the 

maternal interviews was undertaken. In analysing my data I gave full consideration to the 

parts and the whole through a reflective, back-and-forth process between analysis and 

writing as per Heidegger’s hermeneutic circle.458 This circle is the process of understanding a 

text by reference to the individual parts along with the researcher’s understanding of each 

individual part, by further reference to the whole document.459  

My study resulted in a collection of descriptions from participants of their lived experiences 

using MA.380 These are reported in the manuscript “The Experiences of pregnant 

women attending a Specialist Service and using methamphetamine.” 
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Following verbatim transcription,  All interview data were entered into qualitative research 

data software NVivo version 12 (QSR International Pty Ltd) to assist with data storage, 

organisation, retrieval and analysis.460  Computer software such as QSR NVivo is designed to 

carry out the administrative tasks of organising data more efficiently. It facilitates the 

storage, management, analysis, and interrogation of data. It allows for quick searches using 

keywords or concepts 460; however, while software assists the researcher to manage data it 

does not substitute for the sound qualitative analysis skills needed to determine the 

appropriate codes and coding to be employed.  

I immersed myself in the data through listening to the interview recordings and reading my 

transcripts in their entirety several times to ensure that I was familiar with the depth of the 

content and the perspectives of the participants. I highlighted sections of the transcripts and 

made notes 461 to reflect my initial observations.  

The next phase of analysis involved the extracting and coding of significant statements 

(words, phrases, or sentences) or moments of experience pertaining to the participants’ 

experience of MA use during pregnancy. I extracted multiple significant statements related 

to the mother’s experiences of MA use and pregnancy that reflected the complexity of the 

factors impacting the women’s experiences.407,462 I approached coding theoretically − this 

means my analytic process was driven by my research questions, in that I was coding for the 

specific purpose of my research question rather than allowing my research question to 

develop through coding.463  



 103 

3.7.5 Rigour  

The final level of analysis was the abstraction of the units of meaning to form themes. To 

ensure a rigorous analysis, I discussed the units of meaning and developing themes with my 

supervisor to ensure they were essential to the experience of MA use.  

Ensuring rigour is an important aspect of qualitative research and researchers need to 

demonstrate how rigour has been applied within their research.464 465 A feature of 

qualitative analysis is the active role the researcher plays as the instrument for analysis, 

making judgments about coding, theming, and decontextualising and recontextualising the 

data.466p2 Each qualitative research approach has specific techniques for conducting, 

documenting and evaluating data analysis processes, but it is the individual researcher’s 

responsibility to assure rigour and, with this, the researcher brings their own assumptions 

and lived experiences to these decisions.466 To ensure a rigorous study, I adopted the 

criteria developed by Lincoln and Guba 467 − credibility, transferability, dependability and 

confirmability − which are well theorised and generally accepted for qualitative research.439 

Credibility was ensured by continual immersion in the data at every step during 

analysis.367,461 I also engaged in discussions with my supervisors (investigator triangulation) 

around emerging themes during the analysis to open the analysis to wider interpretation. 

This also enabled me to make sense of thematic connections.  

Transferability refers to the extent to which findings of the research may be relevant for 

other contexts. In qualitative research the researcher is responsible for providing thick 

descriptions of settings, participants, and findings, so that research consumers can assess 

their transferability to other contexts.  In my published manuscripts and in this thesis, 

detailed descriptions of the research process and verbatim quotes from participants have 

been provided 
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Dependability in qualitative research is achieved when readers are able to examine the 

research process; they are then better able to judge the dependability of the research.468 

One way that a research study may demonstrate dependability is for its process to be 

audited. NVivo was used to organise all qualitative data within my study and facilitated the 

keeping of an audit trail. I completed a training course at UWA on NVivo, which assisted me 

with this process. I approached coding systematically, diagrammed theme connections and I 

kept detailed notes on my theme development.466 I represented themes as parent nodes in 

NVivo and subthemes as MA nodes. In my second coding cycle, I synthesised 40 codes into 

22 themes. I revisited Phase 2 coding multiple times to reflect on developed themes until I 

had identified five multi-dimensional themes as essential to the experience of MA use in 

pregnancy and how MA impacts on the women and their families. These reflected the 

complexity and vulnerability of women and are all important considerations when 

supporting women with complex drug use in pregnancy.  

According to Guba and Lincoln 469, confirmability is established when credibility, 

transferability, and dependability are all achieved. Koch 470 recommends researchers include 

markers such as the reasons for theoretical, methodological, and analytical choices 

throughout the entire study, so that others can understand how and why decisions were 

made. The final phase of thematic analysis is to “tell the complicated story of your data in a 

way which convinces the reader of the merit and validity of your analysis.”471p93 The analysis 

of the data throughout my study has presented a conceptual understanding of MA use in 

pregnancy from an emic perspective. 

3.7.5.1 Reflexivity of the researcher 

Reflexivity is also an important aspect of rigour and provides an awareness of the 

positioning of the researcher.472 Throughout this thesis, and in all the published 
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manuscripts, I have provided a reflexive account about how my previous experiences and 

my role as midwife may impact on my subsequent decisions, and how this was mitigated 

Reflexivity is necessary for all research but particularly for qualitative research, as it is 

through the subjective lens of the researcher that knowledge is produced from interaction 

with individuals.473 This research journey represents an exceptional opportunity to explore 

MA use from a maternal perspective, and the impact of MA use on the infant. 

Methamphetamine use among the women attending the WANDAS service has escalated 

over the past ten years and I wanted to explore and understand the outcomes associated 

with this very addictive drug. There is limited literature on the effects of MA on the infant 

and how the long-term effects of the drug will impact on the infant in the first 12 months. A 

paucity of research examining women’s particular experience and pattern of drug use, 

particularly as it relates to pregnancy, is overlooked in policy and literature.14,357,474-476 

Similarly, women’s experiences that shape their AOD  use are largely missing from the 

literature.14,60,171,477 Therefore, the aim of this study was to understand the impact and life 

experiences of pregnant women with MA use attending WANDAS and to measure the 

maternal and neonatal outcomes of prenatal exposure to MA. The context of this research 

allowed me to explore MA use in pregnancy through the lens of women who have lived 

experience of the drug and the effects of the drug as seen on their mental and emotional 

and physical outcomes throughout pregnancy and postnatal period. It was therefore 

imperative throughout the qualitative phase of the study that I was aware of knowledge and 

assumptions on my own part that informed my interactions with participants and the 

interpretation of any data that resulted from the research.388,478  

My role as researcher stemmed out of my role as a clinician within the team. I am also 

aware that I have no social experience with drug use and my understanding of AOD use is 



 106 

based on my experience within the team. I am the Clinical Midwifery Co-ordinator of the 

Women and Newborn Drug and Alcohol Service. This is the largest drug and alcohol service 

in Australia. It is midwifery led and forms part of a multidisciplinary team that provides 

expertise for pregnant women with drug and alcohol use. Having knowledge of the 

participants researched can be an advantage; however, it can also be viewed with 

scepticism due to the interpersonal dynamics that may impact the research.479-481 I removed 

myself from the recruitment for the study and only approached the women once they had 

consented to the overall study to I asked them to participate in an interview.  

A close connection with other empirical researchers is important in keeping the researcher 

focused.480  Regular contact with my supervisors kept me grounded in the data as they 

questioned any assumptions about my role. I sought to empathise with the women while at 

the same time maintaining neutrality with their experiences. This enabled me to develop an 

understanding of the meaning of their AOD use and their worldviews in relation to MA use, 

pregnancy, and infants.  

 3.8 Ethical Considerations and Approval 

I followed the established ethical principles for conducting research during my study. The 

research questions and methods were designed to contribute to knowledge about prenatal 

exposure to MA by enabling a comprehensive understanding of the complex nature of MA 

use in pregnancy from a maternal perspective and to study the effects of MA use on the 

developing fetus. Ethical approval was granted by Western Australia’s Women and Newborn 

Health Service Human Research Ethics Committee; the University of Western Australia 

Human Research Ethics Committee (RA/4/1/7353); the Child Protection and Family Support 

Ethics Committee on 25 July 2015 (1877); and the Western Australian Aboriginal Ethics 

Committee (WAAHEC HREC 596). In addition, an ethics amendment was granted due to 
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governance changes within the Women and Newborn Health Service and updated on the 19 

June 2016 (2016029EW). In accordance with ethical guidelines, information sheets, consent 

forms and interview guides were produced for the research phases. As Aboriginal women 

make up around 35 per cent of WANDAS’ clients annually it was anticipated that many 

participants in this study may be Aboriginal. The research aligns with the NHRMC Values and 

Ethics: Guidelines for Aboriginal and Torres Strait Islander Health Research (2003). Copies of 

all ethics approval, recruitment, information, and consent material are in Appendix 1 

(quantitative phase) and Appendix 2 (qualitative phase).  

Participant Information Sheet 

The information sheet contained a full explanation of the study. It clearly outlined the aim 

of the study and contained an explanation of why the study was being undertaken and what 

research questions it would answer, and the nature and duration of involvement for 

participants. The risks and benefits of the research were clearly expressed in the 

information sheet in simple English. I informed all the participants, verbally and in writing, 

about all aspects of the study. Participants were given opportunities to ask questions about 

the study, and questions were actively sought from the participants to ensure that they fully 

understood the study process. I provided an explanation of how the data would be 

protected throughout the research, and how it would be used. The participant information 

sheet also described the option for participants to withdraw at any time without prejudice 

and that their information would then be destroyed. Participants were advised that 

anything they said during interviews was confidential. They were further informed through 

the participant information sheet that there was no pressure to participate − their care 

would continue as normal − and that they could seek advice or information about the 

research. I was very mindful that some areas under discussion were sensitive and could 
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cause emotional distress or stress. Participants were offered access to counselling in this 

event. My details as the researcher, my supervisors and the Human Research Ethics 

Committee secretary details were provided to participants in case any concerns arose. A 

copy of this information was retained by the participant for her reference.  

Safety of Researchers and Participants 

To ensure the safety of both the researcher and participants a decision was made for all 

contact and appointments with participants to be undertaken at the hospital as per hospital 

guidelines.  

3.9 Consent  

As a key ethical consideration for all research, the researcher must ensure that informed 

consent has been given for all components of the.482,483 “Consent” specifically refers to 

informed consent, which demands that the participants have the right to be fully informed 

about the research.484,485 Prior to consenting to participate in the study, each participant 

was given an informed consent form to sign after a detailed explanation, and information in 

a format that they understood (Appendix 4). When the time came for follow-up at four 

months, I ensured that the women and/or CPFS case worker were happy to continue with 

the research and any questions were answered regarding the general movement 

observations. My overarching aim was to act with integrity and to ensure that my practice 

as a researcher was always unbiased and honest. I always maintained a professional 

relationship with the participants during the study. Each participant was provided with a 

copy of their signed consent form and at each phase of the research I confirmed that the 

participant consent was confirmed. 
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 3.9.1 Data Storage and Security 

Researchers are obliged to protect the data and identity of the participants in the 

research.486,487 Data from both the quantitative and qualitative phases were stored in 

electronic form on my computer, which was password protected. My password was 

updated monthly. The network within WA health to which my computer belonged was 

protected by firewalls to reduce unauthorised access. I made backup files of all electronic 

data, which was stored as above. All the participants in the study were allocated a study ID 

to protect their identity. All data from participants were de-identified to ensure 

confidentiality.488 A hard copy of completed instruments was stored in a secure, locked 

cabinet and locked in the researcher’s office. Electronic data from REDCap were stored on 

password-protected folders on my computer that could only be accessed by the study team 

and was always kept in a locked office. The GMs video clips had a secure study ID. This 

information was also de-identified and stored in a locked office. The only data that was 

identified during the study was the name of the WANDAS service in which the research was 

conducted. All participants were made aware of this prior to them consenting to the 

research. All data will be stored for a period of five years after publication of manuscripts 

resulting from my research, as per research guidelines 483 and will be destroyed by 

permanently deleting as per the WA Health Department Policy .489 Hard copies of data will 

be shredded and disposed of in a secure bin, as per ethics protocols. 

3.10 Chapter Summary   

This chapter outlined the overall thesis design and methodology. Beginning with an 

overview of quantitative and qualitative research, this chapter has described the 

epistemological origins of sequential explanatory mixed method. The first phase − the 
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quantitative phase − involved the measuring of maternal and neonatal outcomes using 

standardised data-collection instruments. This helped to inform stage two: the qualitative 

phase. Data collection, analysis, integration, and ethical considerations have been discussed 

in detail. The application of rigour has been described, as well as the role of reflexivity and 

personal research reflections. The results of the research have been published in seven 

manuscripts, which are presented in the next chapters. 
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CHAPTER 4: MANUSCRIPTS FROM RESEARCH 

4.1 Introduction 

This chapter includes the publications from this research. Each manuscript was submitted to 

journals targeting a broad audience in order to translate the findings to health care, drug 

and alcohol professionals, and child and maternal health professionals who may be in a 

position to impact policy and health care practice that will support vulnerable women and 

their infants. The first manuscript presented here measures the maternal and neonatal 

outcomes following prenatal exposure to MA. This paper addresses the research question 

and objectives relating to maternal and neonatal outcomes of MA use in pregnancy.  

4.2 Manuscript 1 

This manuscript will be of benefit to health care professionals providing pregnancy care to 

women using MA in pregnancy. The findings will address the key maternal complications 

and risk factors of maternal MA use for the mother and her newborn infant.  

The manuscript was presented to the Journal of Obstetrics and Gynaecology August 2019 

and published as outlined in Chapter 1. Angela O’Connor., et al. “Methamphetamine Use in 

Pregnancy: Maternal and Neonatal Outcomes from A Specialist Drug and Alcohol Service 

(Western Australia)”. EC Gynaecology 8.9 (2019): 763-773.Published 1 September 2019. 

Abstract: The aim of this study was to determine maternal and neonatal outcomes following 

methamphetamine use in pregnancy in women attending a specialist drug and alcohol 

service. 

Methods: Women were prospectively recruited in pregnancy if they identified 

Methamphetamine (MA) as their primary drug of use at the state-wide Women and 

Newborn Drug and Alcohol Service (WANDAS). A standardised drug and alcohol assessment 
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were undertaken at each trimester. Complications of pregnancy, birth, psychosocial risk and 

Child Protection and Family Support involvement (CPFS), as well as basic neonatal data, 

were analysed to investigate the maternal and neonatal outcomes associated with MA use 

in pregnancy. 

Findings: One hundred and fifteen women from 220 women who attended the service 

consented to the study. There was one maternal death which occurred in the postnatal 

period from a drug overdose. The heaviest MA use (59.7%) was during the first trimester 

with intravenous being the most popular route (79.5%) and polysubstance use was 

common. Maternal characteristics found to be significant from MA use included 

complications of placenta praevia, hepatitis, renal issues, cardiac issues and psychosocial 

risk factors. Family and domestic violence (FDV) was common (86.6%) as were complex 

mental health issues (64%). Neonatal complications including prematurity, small for 

gestational age (SGA) 23.6%, lower Apgar scores and frequent admission to Special Care 

Nursery were evident. 

Conclusions: Our results highlight the complexities associated with MA use in pregnancy. 

MA use is associated with complex medical and psychosocial issues in the mother and 

results in significant issues for the neonate. Early multidisciplinary specialist care is vital to 

address these issues and optimise outcomes for the woman, her baby and her family.  

Keywords: Methamphetamine, Pregnancy, Maternal Outcomes, Neonatal Outcomes, WA.  

Background 

Methamphetamine (MA) is the primary drug of choice for pregnant women attending a high 

-risk multidisciplinary service in Perth Western Australia. This has been the trend for the 

service over the past decade. The Women and Newborn Drug and Alcohol Service 

(WANDAS) is midwifery-led multidisciplinary service with a philosophy of harm reduction, 
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stabilisation and harm minimisation dedicated to caring for pregnant women with current 

alcohol and other drug use (AOD). The service offers midwifery care, addiction and drug and 

alcohol counselling, obstetric, social work, psychological medicine and neonatology care. 

MA is a highly addictive drug and is available in a crystalline form or as a white powder. The 

most common method of use is to smoke, swallow, inhale or inject, and it is widely available 

in WA 10. Studies over the past two decades reported methamphetamine has replaced 

opiates as the primary substance used by pregnant women attending specialist drug and 

alcohol antenatal services 490,491. MA use continued popularity worldwide 3 with Western 

Australia ranked as having the highest usage 6 poses serious concern for health providers. 

The shift to crystal MA use in Australia has seen mental health problems associated with 

drug substantially worsen. Women who use (MA) regularly, often experience symptoms of 

worsening of their mental health issues 31. These include symptoms of drug-induced 

psychosis, depression, anxiety, and cognitive deficits. There are many complex health and 

social problems associated with MA use. These include fetal and infant disorders, obstetric 

and medical complications, homelessness, and domestic violence 216. Women with MA use 

consistently report higher levels of emotional, physical and sexual abuse histories 15. If 

pregnancy is a prime motivator for recovery, access to antenatal care by specialist teams are 

required to reduce poor outcomes 32. 

There is a lack of knowledge about MA effects in pregnancy and by the limited amount of 

research compounded by using predominately retrospective study designs 15,34. The 2016 

National Drug Strategy Household Survey reported that 6.3% of Australian women over the 

age of 18 used amphetamines in pregnancy with MA being the most potent. The women 

reported higher doses compared to other drug use, earlier initiation of use and increase in 
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risk-taking behaviours. This places the woman and her fetus at increased risk of poorer 

maternal and neonatal outcomes 6,10,149. 

The studies focusing on pregnancy outcomes with MA use have been conflicting. There is 

limited information in the literature regarding pregnancy outcomes, specifically of outcomes 

in utero exposure 15,242,248,492. The co-occurrence between mental health and substance use 

has not been clearly described. Existing research has demonstrated an association between 

maternal MA use and hospitalisation for complications during pregnancy 139, an increased 

risk for small for gestational age, low birth weight and premature births for infants 

32,34,55,250,493. Two small studies that evaluated the effects of methamphetamine use among 

pregnant women have found a statistically significant decrease in birth weight and head 

circumference among neonates who were born to women using MA compared with control 

subjects 215,494. However, many of these studies were small and resulted in limited 

outcomes.  One study, which was published in 2010 and examined 276 pregnant MA users, 

reported an association with preterm birth, low Apgar scores and increased risk for 

caesarean section and neonatal death. The US-based Infant Development, Environment, and 

Lifestyle (IDEAL) study followed the largest cohort of methamphetamine-using pregnant 

women and their children to date  40, and found an increased risk of small for gestational 

age (SGA), smaller head circumference and length and admission to SCN but had limited 

results from maternal outcomes. 

Given this background that includes predominately MA use in our service, we sought to 

measure the associations between MA use in pregnancy and maternal and neonatal 

outcomes.  
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Methods: Design and Setting. 

 Women who attended WANDAS and identified as using MA were approached and asked to 

participate in the study. The study was explained, and informed consent was provided by all 

participants. Recruitment occurred from July 2015 to 2017. Women who consented to the 

study had basic socio-demographic information collected at the time of booking for 

antenatal care. A self- reported detailed drug and alcohol history was taken during the first 

second and third trimester of pregnancy using a validated assessment tool and an Audit C 

screen was undertaken 409,413. No routine drug screening was performed because women 

were encouraged to engage in early antenatal care with the team, however, some women 

were urine drug-screened by Child Protection and Family Support (CPFS) and Drug court and 

the results were available to the team. Women were grouped according to their level of MA 

use: mild use 0-2 points per day, moderate use 3-5 points per day or heavy use 10 points 

(1gram). Antenatal risk factors recorded included: smoking status; alcohol use; substance 

use (methamphetamines, cannabis, and benzodiazepine); polysubstance use (use of 2 or 

more illicit drug); intravenous drug use; mental health diagnosis; criminal involvement 

requiring incarceration and family and domestic violence (FDV). Antenatal complications 

included, pre-eclampsia; antepartum haemorrhage, epilepsy, pregnancy-induced 

hypertension, hepatitis C status, cholestasis, cardiac issues including endocarditis, anaemia, 

threatened preterm labour; premature rupture of membranes; placenta praevia; gestational 

diabetes. Delivery data included induction of labour (IOL), gestational age at delivery and 

type of delivery. Neonatal outcomes included birth weight, head circumference, Apgar 

score, resuscitation (including any respiratory or cardiac assistance), admission to Special 

Care Nursery (SCN), Neonatal Abstinence Syndrome (NAS) and stillbirth. Developmental 
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Outcomes using Griffith Developmental Scale was conducted at 12 months with results 

published elsewhere. Data were entered into a RedCap database 431. 

Ethics approval was granted by Western Australia’s Women and Newborn Health Service 

Human Research Ethics Committee, the Western Australian Aboriginal Health Ethics 

Committee, the University of Western Australia Human Research Ethics Committee and 

Child Protection and Family Support Ethics Committee. Exclusion criteria were intellectual 

disability, significant mental health issues affecting competence, and current treatment with 

methadone or Subutex for opiate dependence. 

Statistical Analysis  

SPSS statistical software was used in data analysis (version 22.0, IBM SPSS Statistics for 

Windows, Armonk, NY: IBM Corp). All hypothesis tests were two-sided and p-values<0.05 

were considered statistically significant. All analyses were adjusted for covariates, Pearson 

correlations, ANOVA, and regression analysis results. Data were summarized by descriptive 

statistics. The associations between MA use and maternal and neonatal outcomes in the 

areas of interest, including maternal complications, preterm birth and small for gestational 

age (SGA) infants were adjusted for important covariates. Using the Australian Bureau of 

Statistics’ Index of Relative Socio-economic Advantage and Disadvantage, the score 

corresponding to each mother’s address was determined. This provided an additional 

measure of socioeconomic status for use in our analysis 495. 

 Findings: Maternal Outcomes 

Of 220 pregnancies 112 women were recruited including one twin pregnancy (dichorionic 

twins). Two women suffered fetal deaths in utero, and there was one stillbirth secondary to 
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fetal abnormality and chorioamnionitis. One infant died at six weeks postnatal of Sudden 

Infant Death Syndrome (SIDS). There was one maternal death within 6 months post-birth. 

MA use was the heaviest in the first trimester; 49.5% of women attended drug and alcohol 

counselling and tried to reduce their use in the second and third trimester. Smoking rates 

were high throughout pregnancy with 87.5% smoking between 5 and 20 cigarettes per day. 

Demographics are presented in (Table 4.1). The average age of women in this group was 

29.6 years. Women in our group with heavy MA use had higher gravidity and parity, were 

more likely to suffer maternal complications such as blood-borne virus, placental abruption, 

preeclampsia and anaemia with 30.4% of the women requiring iron infusions during 

pregnancy for chronic iron deficiency. MA and nicotine are both powerful vasoconstrictors 

and their use in pregnancy has been shown to cause vasospasm increasing the risk of 

placental malfunction which has the potential to contribute to maternal complications 55.  

Maternal Complications are reported in (Table 4.2). Aboriginal women were 

overrepresented in the group (52.7%) and were at higher risk of infant removal (30.8%). 

Overall, 52.3% of our women had CPFS involvement for support and were mandated to 

perform urine drug screens and attend drug rehabilitation. Many of the women (86.6 %,) 

reported living in an environment where there were FDV and intergenerational drug and 

alcohol use. Socioeconomic disadvantage was consistent and homelessness a recurring 

theme with 12% of the sample reporting homelessness and another 12.5% seeking refuge 

support for FDV. Only 7.3% of our population was employed. Review of antenatal 

complications secondary to maternal drug use showed that 30.4% had detectable RNA pos 

Hepatitis C and were referred for follow up post-birth. Anxiety, depression, and PTSD were 

more common with heavy MA use in pregnancy with 85% of the women were referred to 

psychological medicine and were commenced on SSRI treatment for their anxiety and 
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depression (Figure 1). 34% of women reported a history of childhood sexual assault. There 

was a significant incidence of pregnancy-induced hypertension (PIH) with over 25.5% 

requiring treatment and monitoring of symptoms. The rate of essential hypertension was 

13.6%. Cardiac issues-particularly endocarditis from IV use accounted for 33.6% of the 

women who required physician review and monitoring. Of the women who were treated for 

E-coli urinary tract infections, 21.8% had pyelonephritis which required hospital admission. 

 In line with the national perinatal data approach to reporting, the onset of labour was 

categorised as spontaneous, induced, or no labour where a caesarean section was 

performed before labour had started 253,496. In our sample, the onset of labour was 

spontaneous for 57.1% of women, and there was no labour as they had caesarean section 

17.9% of mothers. The women attended the clinic on average for eight antenatal 

appointments, and ambulance cover was paid for by the team especially when the women 

had disclosed heavy use. The women were provided with contraception prior to discharge 

with the majority consenting to Implanon. Two women had hysterectomies as a result of 

maternal complications and 2% of women returned for tubal ligation.  

Neonatal Outcomes 

Birth outcomes are reported in (Table 3). The mean Apgar score at 1 min was 7.40 with an 

SD ratio of 2.33 and at 10 minutes the mean Apgar score was 8.64 with an SD of 1.4. The 

differences between MA use and pregnancy outcomes, such as preterm birth rates were 

high (24.5%) and incidence of neonatal complications such as (SGA) 23.6% because of MA 

use was evident. Infants who required SCN admission for respiratory distress accounted for 

37.5 % of the sample. Resuscitation was required for 26.8% of our infants. One infant 

suffered from E. coli meningitis in the neonatal period requiring a longer SCN stay. 

https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/topics/social-sciences/reporting
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/topics/medicine-and-dentistry/labor-onset
https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/topics/nursing-and-health-professions/cesarean-section
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All infants were provided with a postnatal stay of five days as per guidelines and they were 

monitored for signs of Neonatal Abstinence Syndrome using the Finnegan’s scale. The mean 

NAS score was 2.99 and mothers were encouraged to commence early and frequent feeding 

of their infant. A common issue in the postnatal period for these infants was poor weight 

gain which required a longer inpatient stay 27.7% of infants had an increased length of stay 

for feeding issues and failure to gain weight. Nine of our infants returned to maximum-

security prison once delivered. 

Breastfeeding rates at birth were (58%) and a combination of breast and bottle was used by 

a small percentage. The remaining 38.4 % of women bottle-fed their infants. MA is excreted 

significantly in breast milk 349. The half-lives of MA in breast milk are 13.6 hours 235. Women 

were counselled in safety planning around MA use and breastfeeding 347 as per WHO 

guidelines. 

Discussion 

This study from a Specialist Drug and Alcohol service has experienced an overall prevalence 

of MA use in pregnancy. The women in this cohort likely represent the most complex and 

severe end of the spectrum where antenatal MA use is concerned. Our study demonstrated 

many characteristics associated with high-risk pregnancy outcomes (both maternal and 

neonatal) 15,54,119,147,332. 

In our study, we found that MA use places the women and infant at increased risk from 

psychosocial and potential poorer outcomes which compares well with the IDEAL study 

40,497. Our birth outcomes especially normal delivery and lower caesarean rates, when 

compared to IDEAL study, were reassuring. Maternal complications correlated with MA use 

in our sample, including pregnancy-induced hypertension, Hep C, mental health issues, 
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placental abnormalities and cardiac and renal issues can impact fetal growth and 

developmental outcomes. 

Significantly fewer women in our study (17.9%) had a caesarean section compared to the 

national birthing population. Nationally, nearly 12% of mothers had an instrumental vaginal 

birth where either forceps or vacuum extraction  was used, compared to 4.5% for our 

cohort The caesarean section rate in Australia continues to rise 498 existing research 

demonstrates women living in major cities, married and more educated women, and those 

who were less stressed about money were more likely to have an elective caesarean, but 

not an emergency caesarean, compared to vaginal delivery 498, higher maternal age and 

holding private health insurance were each associated with having a caesarean section. 

Women who had caesarean sections for their first births were also more likely to be short-

statured, overweight, or obese while our cohort is generally underweight, unemployed and 

live in socially disadvantaged areas. Despite the low prevalence of diabetes, it was 

significantly associated with having a caesarean section with caesarean rates increasing 

nationally to 32.3% in 2016 191. 

Neonatal complications were common with MA use. We found that prenatal exposure 

places the neonate at risk of growth restriction which is consistent with IDEAL study and 

others 11,248,250. Of the live-born infants in our study 24.8%, were premature (<37 weeks 

gestation at birth). The mean birth weight was 2.994 grams and mean head circumference 

was 33.4 cms which compares to IDEAL study. The factors contributing to infant outcomes 

are that our women used MA more frequently on average during pregnancy (95.5% using at 

least weekly vs. 60.8% in the IDEAL cohort). Of the 41% of neonates who were admitted to 

SCN, 26.6 % required Continuous Positive Airway Pressure (CPAP). Birth weight for 23.8% of 

the infants was below the 10th centile for gestational age. (Figure 2) demonstrates how 

https://www-sciencedirect-com.ezproxy.library.uwa.edu.au/topics/nursing-and-health-professions/vacuum-extraction
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persistent MA use was associated with birth weight, gestational age and prematurity on 

regression analysis when compared to maternal dose calculated as heavy use throughout 

each trimester. 

Neonatal complications were not solely limited to clinical outcomes but demonstrated the 

potential breakdown of mother-infant bonding as demonstrated with the high rates of CPFS 

involvement, and high rates of infant removal into out of home care. Many of our women 

had previous children removed from their care and feared CPFS intervention. 

 A key to improving outcomes is engagement in antenatal care with a specialist 

multidisciplinary team. The psychosocial risks of poor mother-infant bonding due to higher 

rates of CPFS involvement, prison terms, and removal of infants with maternal mental 

health issues, FDV, MA use and trauma was very evident within our cohort. Studies have 

suggested that a multidisciplinary team is a gold standard for the provision of care to 

vulnerable women, and access to care is seen to improve outcomes 172. MA using mothers 

have been identified by the National Institute for Health and Clinical Excellence as needing 

supportive and coordinated care during pregnancy 499,500. Many authors 187,499,501-503 found 

that pregnant women were reluctant to access care due to perceived barriers including 

difficulties identified around access, fear of judgement and shame, fear of child protection 

agencies and removal of children from the family. Department of Health and Aging 504-506; 

recommends that a multidisciplinary approach would enable the provision of ongoing care 

to ensure access to specialist medical services that can occur seamlessly while maintaining 

continuity of care for high-risk women in pregnancy and follow up of women and their 

children into the postnatal period. 
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 Limitations 

The limitations of this study were the lack of a comparable control group; the reason for this 

is the availability of only one Specialist drug and alcohol service in WA, providing care to this 

discrete group. As a single-site study which may limit generalisability to other populations. 

There was no systematic urine drug screening done on the women by the team, as the 

philosophy for antenatal engagement is seen as a priority to this vulnerable group and 

engagement with the team imperative. High polysubstance use, confounding psychosocial 

variables and smoking tobacco makes it difficult to conclude that MA use alone correlates to 

poorer maternal and neonatal outcomes. 

Conclusion 

MA use in pregnancy is associated with significant obstetric and neonatal risk factors. Our 

study emphasised the complexity of continued MA use, which exposed the women to higher 

risk pregnancies with potential poorer outcomes such as psychosocial and obstetric risk and 

preterm/SGA infants. Resources are required to ensure access to perinatal care by providing 

wrap-around care from a specialised drug and alcohol service with long term follow up and 

referral to specialist services to detect and manage poorer outcomes in this vulnerable 

group.   
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Tables 

Table 4.1:  Maternal Data 

Maternal Data M SD and Percentages 

Maternal age (Range 18-41) 
Gravida  (Range 1-15) 
Parity   (Range 1-6) 

29.6 

4 
2 

5.5 

2 
2 

 N Percentages % 

Ethnicity   

Aboriginal 59 52.7 

Caucasian 50 44.6 

Other 3 2.7 

Marital status   

Single 57 50.9 

De Facto 38 33.9 

Married 3 2.7 

Separated 14 12.5 

Educationa   

Year 10 or above 102 91.1 

Year 12 7 6.3 

Higher education 1 0.9 

Employmentb   

Employed 8 7.1 

Unemployed 100 89.3 

Accommodation   

Rented 42 37.5 

Living with family/friends 28 25.0 

Owned 2 1.8 

Refuge 14 12.5 

Homeless 13 11.6 

Prison 13 11.6 

Delivery Methodc   

SVD 64 57.1 

C/S in labour 20 17.9 

C/S no labour 20 17.9 

Vacuum extension (venthouse) 5 4.5 

IRSADd   

< 1000 65 57.5 

>= 1000 44 38.9 

Child Protection   

CPFS involved 60 53.6 

Apprehension 33 29.5 

Discharged with parent 18 16.1 

Smoking during pregnancy   

Yes 98 87.5 

No 14 12.5 

Alcohol intakef   

2-3 times per week 10 8.9 
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4+ times per week 4 3.6 

2-4 times per month 3 2.7 

Monthly or less 17 15.2 

Never 76 67.9 

Methamphetamine use   

Mild 28 25.0 

Moderate 57 50.9 

Heavy 27 24.1 

Polysubstance   

Yes 48 42.9 

No 64 57.1 

Mental Health   

Effect on mental or psychological health 24 21.4 

Diagnosed with a mental health condition 52 46.4 

Anxiety issues or problems 23 20.5 

Mood swings 22 19.6 

Anger management 6 5.4 

Other (i.e. Depression) 33 29.5 

a The numbers add up to 110 because two were not stated. 
b The numbers add up to 108 because four were not stated. 
c The numbers add up to 109 due to two fetal deaths in utero and one still birth. 
d The numbers add up to109 because four were not stated. 
e The numbers add up to 111 because one was not stated. 
f The numbers add up to 110 because two were not stated.  
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Table 4.2: Maternal Complications 

Maternal Complications  Frequency Percent 

Hepatitis C, PCR Pos 40 35.7 

Pregnancy Induced Hypertension 28 25.5 

Essential Hypertension 15 13.6 

Gestational Diabetes 12 10.9 

Placenta Praevia, APH 14 12.7 

Anaemia and iron infusion 50 44.6 

Intrauterine Growth Restriction (SGA) 15 13.3 

Epilepsy 27 24.5 

Endocarditis, cardiac issues including a heart murmur 37 33.6 

Asthma 10 8.9 

Pyelonephritis,  Renal Issues, including UTI   24 21.8 

Cholestasis 13 11.8 

Chorioamnionitis 2 1.8 

Threatened Preterm Labour 5 4.5 
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Table 4.3 Neonatal Data 

 

 

  

Number N = 112 Number (%)/Mean Standard Deviation 

Sex  

Male 61 (54.0%) 

Female 52 (46.0%) 

Gestation 37+6 weeks (1.7) 

Term 83 (75.5%)   

Preterm 27 (24.5%) 

Birth Growth Parameter Centile  

Weight 29th 

Head Circumference 31.5 th 

Length 29th
 

Birth Weight  

Small for Gestational Age 26 (23.6%) 

Appropriate for Gestational Age 77 (70%) 

Large for Gestational Age 7 (6.4%) 

Special Care Nursery Admission  

Yes 43 (41.0%) 

No 62 (59.0%) 

Department of Child Protection and Family 
Support (CPFS) 

 

No Involvement 18 (16.5%) 

Involved with CPFS but Child under Maternal 
Care 

58 (53.2%) 

Child Removed under a Section 37 Order and 
removed from maternal care 

33 (30.3%) 

 Footnote: SD Except for Growth parameter,  Where median is given 
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Figure 4.1: EPDS At Booking vs EPDS at 28−30 Weeks Linear Graph  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

r = 0.68 
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Figure 4.2: Birth Weight Vs Methamphetamine Dose  
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4.3 Manuscript 2  

This second paper outlines the qualitative perspective taken from the experiences of the 

women attending the service. 

A. O’Connor, et al., “The experiences of pregnant women attending a specialist service 

and using methamphetamine”, Women Birth (2020), 

htps://doi.org/10.1016/j.wombi.2020.01.011. 

This qualitative study aims to gain a better understanding and insight into the experiences 

and perceptions of MA use from the experience of the women. This research can assist to 

inform and guide optimal care and follow-up for these women. This manuscript was 

submitted for publication to the Journal of Women and Birth and was published February 

2020. This is an exact replication of the publication but formatted for the thesis 

Abstract 

Background: Pregnant women attending the Specialist Drug and Alcohol Service in Perth use 

Methamphetamine (MA) as their primary drug of choice. This is the only tertiary service for 

pregnant and postnatal women with complex Alcohol and Other Drug Use (AOD) in Western 

Australia. It is a midwifery-led multidisciplinary team. Many of the women struggle with 

addiction, polysubstance use, co-occurring mental health, family and domestic violence, 

complex trauma and fear of Child Protection and infant removal. Therefore, the aim of this 

study was to understand the impact of MA use of pregnant women attending the service 

and explore and highlight the potential barriers to engagement and follow-up. 

Methods: A qualitative study informed by phenomenological methods was undertaken 

using semi-structured interviews with 20 women with MA use attending the Women and 

Newborn Drug and Alcohol Service (WANDAS), in order to explore and understand the 
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experience of using MA in pregnancy and the postpartum period. A thematic analysis was 

undertaken with data from the women in the study (n=20) to identify key themes. 

Results: Key themes that emerged from the women’s experiences detail their resilience and 

experience with MA and the impact that MA has on their life. A key concern for women 

regarding MA use and engagement with specialist services was the welfare of their 

child(ren).  Agencies charged with child protection were a barrier to treatment because 

women feared disclosure of MA use would result in loss of child custody. Themes 

highlighted the multiple layers of adversities, and trauma from childhood to adulthood 

including, co-occurring drug use, mental health and life histories of trauma (abuse, violence, 

and neglect; intergenerational trauma; intergenerational drug and alcohol use, and child 

removal), the omnipresence of MA, and the impact on pregnancy and mothering.  

Conclusion: We conclude that understanding the experiences of women and the impact MA 

use has on their life is paramount to providing effective and appropriate care to support 

pregnant women in a trauma-informed and woman-centred approach. Poor engagement in 

pregnancy care for women with MA use has significant impacts on mother and infant. 

 Keywords: Methamphetamine use, Pregnancy, Parenting, Mental Health, Trauma, and 

Family and Domestic Violence. 

Introduction 

Methamphetamine, a synthetic stimulant, remains the fastest-growing illicit drug used 

worldwide and tends to co-occur with the use of other substances in individuals.34 There is 

limited data on the prevalence of MA in pregnancy, however, the 2016 National Drug 

Strategy Household Survey reported that 6.3% of Australian women over the age of 18 used 

methamphetamine in pregnancy 10, with MA use being the most potent illicit drug. Pregnant 
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women reporting higher doses, earlier use, increase in risk-taking behaviours and mental 

health issues, (including more episodes of drug-induced psychosis), place the women and 

their fetuses at increased risk of poorer maternal and neonatal outcomes.10,147,149 The 

incidence of Alcohol and Other Drug Use (AOD) use among the women attending Women 

and Newborn Drug and Alcohol Service (WANDAS) has shown that methamphetamine is the 

primary drug of choice with polysubstance use being quite common.17  

The women attending WANDAS live in the most socio-economic disadvantaged areas in 

Perth which places them at risk of attendance due to lack of transport, poverty, 

unemployment, violence and crime and the use of MA and other drugs196 Many of the 

women struggle with addiction, mental health issues and medical complications such as 

hepatitis, cardiac issues and are at high risk of overdose.333,507 Maternal MA use is 

associated with the potential for poor birth outcomes such as low birth weight and 

prematurity and poorer psychosocial outcomes.15 Additionally, women who use MA suffer 

wakefulness, hyperarousal, tachycardia, confusion, decreased appetite, and extreme weight 

loss which expose her and her infant to the risk of adverse outcomes.248,251 Researchers 

have identified the significance of co-occurring mental health, trauma and FDV with ongoing 

MA use.333,407 Such evidence suggests that the women attending WANDAS may face 

multiple adversities, with co-occurrence and trauma a common experience.  

Aboriginal pregnant women are over-represented in WANDAS and have higher rates of 

injecting MA, Child Protection and Family Support (CPFS) involvement, poverty and violence 

within their community.195,202 Valles et al and Shahram et al 195,462 argue that inequalities in 

health in relation to Aboriginal families arise from inequalities in society and often social 

determinants of health are key considerations in understanding health inequities 

observed.233 Underlying social determinants of health have been identified as barriers to 
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antenatal care for all women with AOD use 508, compounded further in Aboriginal 

communities by the pervasive influence of inter-generational trauma, family and domestic 

violence (FDV) and mental health issues and infant removal.324 Kildea, Stapleton, Murphy, 

Kosiak, & Gibbons16 note the impact of colonisation on Aboriginal health and the need for 

health professionals to become better prepared to deliver care in a culturally appropriate 

manner. 

Pregnant women with addiction issues tend to report higher rates of stigma, racism and 

trauma with higher rates of post-traumatic stress disorder and adverse outcomes from a 

perinatal mental health perspective.26,154,197,509 A paucity of research examining women’s 

particular experience and pattern of drug use, particularly as it relates to pregnancy is 

overlooked in policy and literature.14,357,474-476  Similarly, women’s experiences that shape 

their substance use are largely missing from the literature.14,60,171,477 Therefore, the aim of 

this study was to understand the impact and life experiences of pregnant women with MA 

use attending WANDAS. 

Methods 

Research Design 

A qualitative study informed by phenomenological methods and using life history interviews 

were conducted (Appendix 1). Phenomenology has its roots in philosophy and is interested 

in the phenomena of lived experience within a particular group.510,511 The goal of this 

approach is to arrive at a description of the nature of the particular phenomenon 381, which 

may be highly variable and locally specific within their social influences and social contexts. 

In this qualitative phenomenological study, we were guided by the hermeneutic principles 

of Van Manen 511 and Heidegger as described by Gadamer.458 Methodologically, 
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hermeneutic phenomenology is appropriate to explore the unique features of the 

experience of pregnant women attending WANDAS, to understand their experience of MA. 

Ethical approval for this study was obtained from Western Australia’s Women and Newborn 

Health Service Human Research Ethics Committee, The University of Western Australia 

Human Research Ethics Committee, the Western Australian Aboriginal Health Ethics 

Committee and by Western Australia’s Department for Child Protection and Family Support. 

Research Setting 

This study was undertaken in WANDAS, King Edward Memorial Hospital (KEMH) in Perth 

Western Australia. KEMH is the tertiary referral centre for women of Western Australia. 

WANDAS is the largest Drug and Alcohol service in Australia and births 220 women per year 

and provides parent education, addiction specialist, counselling, psychological support and 

social work support for women during pregnancy and the perinatal period. The aim of the 

service is to reduce AOD use and risky behaviours that may be seen to cause harm to 

women and their babies. 

Sample and Recruitment 

Sampling was purposeful and through WANDAS we recruited 20 women from 112 

participants in a wider study. Data saturation was achieved following 20 interviews as no 

new knowledge or essential themes emerged. Recruitment took place between January 

2016 and January 2018 when the women had birthed. Posters were displayed in clinic and 

women were approached by members of the team and asked to consent to the study and 

the interview. Approximately 35 per cent of the women who attend WANDAS are Aboriginal 

and 10 Aboriginal women consented to the study. There were 9 Caucasian women and one 

Maori. Inclusion criteria were: All pregnant women attending WANDAS aged between 18 
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and 45 years and who identified as using MA in pregnancy, were asked to participate in the 

study. Exclusion criteria were: intellectual disability, significant mental health issues 

affecting competence, and current treatment with methadone or Subutex for opiate 

dependence. The interviewer provided the women with a participant information sheet 

about the study, and consent was discussed in detail before informed consent obtained. The 

interviewer has experience working with marginalised women and has conducted similar 

interviews previously. Ethical consideration of perceived power was addressed by building 

rapport, being empathic, building a considerate and sympathetic relationship and a sense of 

mutual trust with the women. The women were informed that they could withdraw consent 

at any time. Women were advised that they did not have to answer all questions and that 

they could stop the interview at any time during the process. Issues of confidentiality and 

data security were also discussed. Participants were also required to understand English to 

enable a detailed and rich understanding of the lived experience of their MA use. Women 

were offered crèche free of charge and transport to and from the interview was provided. 

At the end of the interview, women were provided with an opportunity to be seen by a 

member of WANDAS’ psychological team if they were distressed or triggered by the 

questions at the time of interview. 

Data Collection and Analysis 

Data were collected utilising one-to-one, semi-structured interviews, which lasted from one 

to two hours and were conducted at King Edward Memorial Hospital. Every attempt was 

made to make the participants relaxed before the commencement of the interview. The 

interview guide is included as Appendix 1 and covered patterns of drug use, and co-

occurring mental health, FDV, trauma and child protection concerns All interviews were 
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audio recorded, transcribed verbatim and, at transcription, numbers were assigned to 

mothers and pseudonyms to other potentially identifying items to preserve confidentiality. 

Expletives were moderated but not removed. Data were analysed by giving full 

consideration to the parts and the whole through a reflective back and forth process 

between analysis and writing as per Heidegger’s hermeneutic circle.458 Transcripts were 

read in their entirety several times by the first author, followed by a close, line by line 

reading to identify significant statements of experiences of methamphetamine and AOD 

use.510 The data were coded into concepts then clustered to form units of meaning that 

reflected the women’s experiences. QSR NVivo12 facilitated storage, management, analysis 

and interrogation of data. The author discussed the units of meaning with her team to 

ensure they were essential to the experience of MA use and abstracted them to form 

themes. This ensured a rigorous analysis of the data. Hence, we extracted multiple 

meanings of the mother’s experiences of MA use and pregnancy and were able to define 

the complexity of the factors impacting the women’s experiences.407,462 Rigour was further 

enhanced by the maintenance of an audit trail of decisions made during data collection and 

analysis.  

Results 

We identified five themes from our analysis. These themes reveal the distinguishable 

experience of methamphetamine users. We set the themes in context to portray an emic 

understanding of the complicated relationship between MA and its impacts on the lived 

experiences of MA use in pregnancy.  

Characteristics of the 20 mothers are displayed in Table 4.4. Of the 20 women, there were 

ten Aboriginal women and 9 non-Aboriginal women and one Maori woman. The mean age 
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of the 20 women was 29.6 years. Seventeen women left school before year ten; one woman 

attended college and completed accounting and one completed a hairdressing qualification. 

No woman was employed at the time of the interview and most respondents reported being 

on Centrelink benefits and lived in the most disadvantaged areas of Perth as per Australian 

Bureau of Statistics (ABS). Five women had admissions for drug-induced psychosis 

secondary to their MA use in pregnancy. All the women reported using at least one other 

drug as well as MA, including cannabis and/or benzodiazepines. All the women reported 

smoking during pregnancy. Fourteen of the women reported being homeless on and off 

during pregnancy and reported periods of living in refuges, attending rehabilitation and 

reducing their drug use. Three ceased using during pregnancy. One woman was in prison at 

the time of the interview and was interviewed at the time of her routine appointments. 

Reflecting forward to the postnatal stage, five women had their infants removed at five days 

postnatally and placed into out of home care.  



 137 

Table 4.4 Maternal Characteristics: N=20  

Maternal Data Number 
Age 29.6 
Ethnicity  
Caucasian 10 
Aboriginal 9 
Maori 1 
Marital Status  
Single 6 
De facto 6 
Married 1 
Divorced 7 
Education  
Year 10 or above 17 
University 1 
College /Trade 2 
Delivery Mode: SVD 11 
No Labour C/S 9 
CPFS  
Child removed 8 
Home with Parent 12 
Socio Economic 
Index as per ABS: 
Most disadvantaged  

10 (997) 
10 ( 992) 

Accommodation  
Homeless 2 
Refuge 3 
Prison 1 
Rented  10 
Living with Family 4 
Methamphetamine 
Use  

 

Mild 0.5 gram 1 
Moderate 1 gram, 
daily. 

17 

Heavy: greater than 1 
gram daily 

2 

 Diagnosed with 
Mental Health  

 

Anxiety /Depression  14 
 PTSD 6 
Number of Children  
1 6 
2 3 
4 10 
5-8 1 
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We identified five multi-dimensional themes (Figure 4.3) as essential to the experience of 

MA use in pregnancy and how MA impacts on the women and their families. These were: (1) 

Patterns of drug use and Pregnancy (2) Mental Health and MA use. (3) Family and domestic 

violence, (4) Child Protection and Family Support (5) Support Services and Assistance. The 

themes reflect the complexity and vulnerability of women and are all important 

considerations when supporting women with complex drug use in pregnancy. 

Figure 4.3: The Lived Experiences of Methamphetamine of Pregnant Women 

Attending WANDAS. 

The Lived Experience of Methamphetamine and the Impact on the Lives of Women 

 

 

 

Women who present for help with MA use in pregnancy tend to present with a multitude of 

interconnected, psychological and social factors. These interconnections between these factors will 

be described using the WANDAS social model of health (Figure 4.4) as an explanatory framework.  
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Figure 4.4: WANDAS Social Model of Health 
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Patterns of Drug Use and Pregnancy.  

Methamphetamine and other drug use were a constant part of women’s lives. The familial 

and social context of drug use contributed to the women’s ability to access to MA. Most of 

the women indicated that the first time they used MA, they obtained it either from friends, 

partner or family members and often family members were dealers. 

I used methamphetamine right up to my last trimester in this pregnancy. I 

am 30 years old and most of my life has been spent finding, chasing, using 

and abusing drugs. My aunties introduced me to meth, it is so addictive 

and makes me feel crazy. They showed me how to inject too (T, aged 30). 

To the women, the experience of sourcing, using, and feeding their addiction started at an 

early age. During interviews, the women described how they started using MA, what 

triggered them to use and how they build up their tolerance to MA. 
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I have been eh, using gear since 17, I started on cannabis, and shit, then 

speed and now meth, just like that, you know it is so hard to stop this 

crap...... I spend about $800 per day on meth and I inject it. I would steal to 

get it, I just have to see a particular friend eh, junkie and that triggers me. I 

needed to get it so badly and over time I just needed more and more of the 

shit to get me high.... I would use my body and I would deal with drugs, 

just to feed my habit and provide drugs for my friends and family. (TC, 

aged 29). 

 All my family have used drugs, so it was very hard for me not to use. I met 

my first partner at 14 years old and on my first date he gave me drugs. I 

was high for a week. All my other relationships have been based on drug 

use and violence. I really do not know any other life. I have tried to reduce 

in my pregnancy because I know it is bad for my baby, but the desire for 

meth is so strong, that I find myself using again. (B aged 32). 

The women described their story around commencing MA use and what that experience 

was like. While all women reported using methamphetamine with friends, family members 

were also using with them.  

I had an early introduction to drug use. I was a very angry child... paused. I 

hated my mum; I wanted to act out all my anger at once. She gave me 

heroin at 12’. “who does that shit....”? I left home at 14 and life on the 

streets was my home, before prison and shit... (F, aged 36 years). 

My partner introduced me to methamphetamine. We used it together. We 

lived together until he hung himself in our apartment. I found him just 
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hanging there, we had been using meth together, I went to the shops, 

pause.... I will never get over the pain and shock. Now I am pregnant and 

alone (N, aged 29). 

These experiences of MA and not wanting to go into withdrawal led some of the women to 

drift into drug peer groups, and bikie gangs where exposure to drugs, dealing, abuse and 

neglect was the norm. T’s story below exemplifies addiction. She ran away from her parents, 

placed into care having lived in foster homes and was often abused. She was evicted by 

landlords and was beaten up by members of a bikie gang. The absence of a stable home 

resulted in further disruption and stress making her more likely to engage in risk-taking such 

as drug use, criminal and violent behaviours, prostitution and exposure to further risk.  

I had started dealing drugs, I left home and was alone, you know to survive 

you deal, steal or sell your body. I chose to deal and I was very good at it. 

(Laughs), I became a drug dealer, dealing drugs here in Perth until I was 20 

years old. Life felt good, I was independent and then I got into ICE. 

(Meth)........ Ah, I felt great. Ice made me feel fantastic. I was full of 

confidence and I was in control. (T. aged 30). T. continues: I started feeling 

very powerful and started selling to lots of people that I did not know. Peer 

groups, older men, gays, anyone day or night.....I had a lot of clients both 

nice and dodgy people, but I thought I could manage everyone. I got my 

own place, I bought a nice car. The high that I felt from meth was worth 

everything, I took risks and I got very “cocky” and I thought I was 

powerful.... until it wasn't.... 
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Normality and daily routines were missing in the lives of the women. Foster care and 

dysfunctional family in the early childhood period resulted in poor attachment, a sense of 

not belonging and feelings of despair that were reduced with MA use were common 

experiences. 

I grew up in a dysfunctional family, parents used drugs, they were 

“losers...” “Too much hassle to have me in their life”. I ended up in foster 

care and was abused.... Sighs/ Better we don’t go there” (TW, aged34). 

The women in our study used a combination of polysubstance including benzodiazepines, , 

cannabis or alcohol to allow them to come down from their MA high. The frequent pattern 

was to binge use. Some reported daily use or combination of MA, cannabis and Diazepam to 

help with their comedown from MA. 

For example, (H, aged 25) with a long history of methamphetamine and benzodiazepine use 

was introduced to snorting and injecting MA by her partner. She used daily when meth was 

available or binged at weekends. The energy she got from these drugs was thrilling and she 

soon could not live without it.  

The cycle of drug use continued throughout pregnancy and perinatal period.  

All of the women were receiving Centrelink payment and had very few prospects of getting 

employment. Nineteen out of the 20 women did not a complete school; only one woman 

went to college.  

I kept hold of my job as an accounts officer for many years. I got a new 

boss and that was when my drug use increased, and I spiralled out of 

control. I injected MA daily, used cannabis and alcohol to come down and 

get myself to work … I got bullied and my personal life was in crisis. I am 
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currently unemployed. My aim is to return to uni, if I have not fried my 

brain with meth, laughs (R, aged 30). 

The women’s social environment contributed to the lived experiences that dominated 

women’s everyday life. Most of the women reported having had a prison term and/or 

attended drug court at some stage of their life. Some were involved in the sex trade and 

most had episodes of homelessness or precarious housing,  

I just need a place to live and I need to feel safe for a while. Life is cruel 

when you are homeless, there are a lot of criminals living on the street, I 

get afraid, and I need to be on the lookout all the time. I got assaulted by 

some criminal looking for money. He nearly left me for dead. Then I felt 

depressed and I tried suicide (J, aged 32). 

Life on the streets in combination with drug use often involved engagement in risky 

activities (e.g. sex trade) and exposure to traumatic situations (e.g. rape and physical 

assault).  

I got caught up with the wrong people, I was kidnapped and driven to the 

outskirts of the city...., I was so scared, I thought I was going to 

die.......AHH em, I was bashed, repeated raped, and bashed until I lost 

consciousness... I was terrified. I wanted to die” (T. Aged 30). 

I was high on meth and the police stopped me. I was done for assault of a 

police officer and I was sent to prison. To be honest I do not remember that 

time much. The prison was terrible, and I was so scared. I had nobody, my 

kids were in care and I was locked up. This was a very low point for me. I 
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tried to sober up from drugs after my prison time. I got out of prison and I 

met a new partner and life was good for a while, then he started using 

again and then I was hooked again. I fell pregnant at this stage and I was 

heavily using meth. (TC, aged 29).  

Mental Health and Methamphetamine Use. 

 All the women in our study spoke about mental health issues and some discussed MA use 

as a means of blocking the pain of childhood sexual abuse. All 20 women had an Edinburgh 

Post Natal Depression assessment during pregnancy and rated for anxiety and depression, 

with many of the women reporting suicidal ideation and some had attempted suicide. The 

women reported having anxiety; depression and the majority had a long-standing history of 

self-harm. 

I used many drugs from age 13, my trigger was trauma and mental health 

issues, however, I had no words for it then, I was sexually abused as a child 

and this caused me stress. I was diagnosed with PTSD, Post Traumatic 

Stress Disorder. I had no words only feelings at the time......I used drugs all 

the way through my adolescence and early adult life. I needed meth to 

help me with feelings of depression, anxiety and sadness. I used it to deal 

with conflict in my relationships. I used meth to help me cope. And on it 

went my life on drugs (C, aged 29). 

I tried to kill myself on many occasions over the years. I was in mental 

health units and treated for depression, look at my scars that are an 

indication of what mental health and drug use can do. I have tried so many 

times to end my shitty life ( K. aged 22). 
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I tried to self-harm and attempted suicide three times when I was feeling 

low and I felt psychotic. I would run down the street unaware of the world I 

would talk to myself, I thought people wanted to kill me and were out to 

get me. Meth does strange things to your thoughts (LF, aged 29).  

 I have been dealing with anxiety and depression it seems all my life. I 

struggle with my life, I struggle with addiction, and I struggle with day to 

day life with young children. I suffer from social anxiety and also from 

(PTSD). I tried to hang myself last year, but my friend found me. I was so 

angry with her. I wanted to die” (M, aged 30). 

All 20 stated they used methamphetamine when they wanted to forget about their life 

experiences and the trauma it brought about.  

I had a difficult start to my childhood. I was abused as a child by a family 

member. I suffered from stress, anxiety and trauma as a result of repeated 

trauma most of my life. I used MA to block that trauma only to experience 

more traumas when my baby was taken away from me (S, aged 26). 

Trauma is a very common reason for women who use MA and seek support in pregnancy. 

The majority of the women indicated they used methamphetamine because they wanted to 

feel numb or to block pain , some women used MA to manage their mental health and self-

medicate, to feel in control, others used it for pleasure and others used it to help with their 

feelings of sadness or loneliness or when they felt stressed or anxious. 

Many of the women experienced the ongoing effects of intergenerational trauma and MA 

use. They observed patterns between themselves and their own parents, that is, trauma 

being passed on from one generation to another. 
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Methamphetamine blocks my pain and trauma, all my life since I was a 

young child watching my mum, my aunties use drugs and having violence 

across all my family, no place to stay that was safe, scared that someone 

would remove me from my mum. I experienced so many traumas, but the 

worst was watching my mum die because of violence..... Meth helps to 

stop the dreams and flashback of trauma. It helps me cope with normal life 

(C 29). 

Family and Domestic Violence  

Women’s experience with their partners reflected gendered relations of power and control 

for the women. Exposure to family and domestic violence:  sexual, physical and emotional 

abuse and neglect was a recurring experience among the 20 women. 

 About 12 months ago my partner got very violent towards me and he was 

in a rage, and he was high, he tried to physically kill me. I was so scared. I 

thought I was going to die... I knew something had to give......He was 

violent a few times in the past, but I did nothing about it. This time was 

different ... I was so scared, this time he left me in a bad physical way and 

he tried to strangle me. I do not know how I survived. My friend called an 

ambulance and left me alone in the unit. She was scared the police would 

come, she was afraid that the cops would get her. When the ambulance 

came, I was almost unconscious. I must have blacked out... (H 21). 

No woman perceived her partner as supportive; the majority experienced exploitation and 

repeated physical, coercion, sexual, financial and/or emotional abuse. 
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I experienced 19 years of Family and domestic violence, (FDV), so I used 

meth to escape some of that. I do not do things by half... laughs...‘If I feel 

unhappy, meth would make me feel happy, or so I thought. I started using 

because of my first partner and the FDV, my ex controlled my money, he 

locked me up for days, abused me... I found it hard to control my emotions 

and I used a shit load of methamphetamine to escape my life. (D, aged 30). 

I feel very anxious and constantly worry about the kids, I worry that their 

dad hurt them. I feel like a failure because up until now I could not leave 

him. Hitting me with that metal pole was so scary; I thought the baby was 

dead. I have been dealing with FDV for 10 years now and I must make a 

change now for the children. The police were called, and I pressed charges. 

I think he may go to prison; I am scared about that also, he will really hurt 

me when he gets out of prison (C Aged 29) 

Pregnancy was a time of hope and many women planned to leave their abusive partners to 

protect their baby. Many of the women indicated that they were hoping for a new 

beginning, a turning point in their lives, but the violence did not stop. 

He (ex-partner) sees me as a possession, something to be controlled, he 

wants control of me, that is why I am so fearful that eventually, he will kill 

me. When I was at court last time a month ago, the magistrate told me, 

“that this was a possibility”. I feel scared of him, but I will not allow him to 

win, I keep myself safe...My level of fear increases for myself and my 

children and is escalated with each incident of stalking and also after he 

broke into my house a few months ago (L, aged 38). 
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Child Protection and Family Support  

Child protection and removal of infants was another theme that emerged from our 

interviews. Women described the distress that they experienced of their children being 

removed by child protection – a process they described as unfair and wrong. When the 

women admitted to needing help with drug use, they feared they would lose their children. 

The following quotes were typical of the experience of many women:  

I was afraid I would lose my children if I said I used methamphetamine 

(MW 27). 

The downside of meth is that it does not help you parent your children, all I 

thought about was scoring, using ... That was my priority. Meth took over 

my life and my brain like no other drug. I had ever used. It is so addictive. 

CPFS removed my kids because of my MA use. (C aged 29).  

Some of the Aboriginal women in our study feared that the child protection system 

responded in an arbitrary fashion and automatically removed their children based on race, 

drug use or both.  

My children are all in the care of the department (CPFS). I am working with 

them to take this baby home with me. It is not looking good for me. CPFS 

have informed me that they are going to take an order and that my baby 

will go into the care of my mother or general foster care... I have no fxxing 

hope now of getting my baby back into my care. CPFS are starting a whole 

new ‘stolen generation” (B, aged 32).  
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My last piss test was positive for meth … So, they tell me they want to 

support me with my drug use, but hell no, they are removing my baby from 

me... It is because I am Aboriginal you know... (T, aged 22). 

 Some of the women reported a supportive aspect of CPFS and had made positive changes 

through completion of rehabilitation and were in the process of reunification with their 

older children. They were able to take their infant home.  

I have been given an opportunity to make changes in my life. I am in the 

process of reunification with my children. I am taking my baby home to 

supported accommodation and I am clear of drugs for the first time in 

about 25 years. (D. aged 38).  

I am trying to form relationships with my older kids and they are spending 

Christmas with me. I should move into my house in a few months and I will 

have all the kids in my care. I have not used any meth for 3 months (T, 

aged 32). 

I am lucky that my child is in my care, there was a threat of Child 

Protection if I was unable to cease my drug use. I saw my friend lose her 

children to drug use. Her children are in care as a result. That scares me … I 

do not know what I would do if anyone took my daughter away from me. 

(T aged 25). 

Support Services and Assistance. 

The final theme that emerged was the experience of support services while attending 

WANDAS. Pregnancy is a prime motivator for change and over half of the women reported 
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trying to reduce or stop using meth during pregnancy. The philosophy of WANDAS is one of 

Trauma-Informed Care (TIC) which offers a framework for providing support and 

incorporates knowledge about trauma within the service with a harm reduction model for 

traumatized women within the service settings, including drug and alcohol, mental health, 

rehabilitation options, and family domestic violence support, social work and specialist 

addiction support 60. The women described both the positive and negative aspects of 

support they received. 

I can breathe for the first time, and while I know I have a long way to go. I 

am in a good spot and I am very grateful for the support I have received 

from the team, rehabilitation and counselling (N, aged 29). 

I am so lucky to have had the strength to cease my drug use, I am very 

grateful to the WANDAS program and especially the Parent-Child 

Assistance Program (PCAP) through Women’s Health and Family Services 

program to support me on my recovery. I am proud of myself that I have 

stayed sober, I am in supported housing and my mother wants to see me... 

I am starting a TAFE course soon. I have no contact with any of my old 

friends and that is how I will keep it (T, aged 30). 

My baby was taken from me by those CPFS mob. I did not receive enough 

support and assistance to keep my baby. I had nowhere to go and could 

not get into long-term rehab. It is shit (B. aged 30). 
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Discussion 

This study explored the experiences of a vulnerable marginalised group of pregnant women 

attending a specialist drug and alcohol service, and who struggled with addiction to MA. The 

key themes that emerged demonstrated the complexity and multiple layers of trauma that 

can impact on mother and her parenting, and her mental health because of MA use. Many 

of the women reported multiple layers of trauma in early childhood that impacted on their 

lives and their ability to parent their children which resulted in risk-taking behaviour and 

self-medicating on illicit substances as a coping mechanism. Research has shown that as 

many as two-thirds of women with substance misuse problems may have a concurrent 

mental health problem, such as anxiety, depression, personality disorder, post-traumatic 

stress disorder, panic disorder and or psychosis.147,512,513 

Ten of the women in our study were Aboriginal and reported more incidence of FDV, 

incarceration and infant removal and fear of CPFS than non-Aboriginal women during the 

interviews. The removal of children may compound an overlaying of trauma in adulthood 

for these women and many spoke of another stolen generation192 Colonisation was a 

devastating force on Aboriginal people throughout history.514 Aboriginal people were 

subjected to the often forced removal of children from the family and community. For 

communities, the effects of such trauma can be long-lasting. The breakdown of cultural 

norms and the loss of traditional practices 195 are linked to increases in rates of alcoholism 

and substance use as well as physical and mental health illnesses. There is growing 

acknowledgement of the cumulative impacts of decades of inter-generational trauma on 

Aboriginal people in Australia and in countries such as Canada 60,462 where similar 

colonisation and assimilation policies prevailed. 
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The intergenerational nature of trauma has been explored within Aboriginal 

communities.515,516 This historical divide is all the more remarkable given that individuals 

with trauma histories constitute the majority of patients currently served by public mental 

health and AOD services for pregnant women.517 The removal of children from the home for 

long periods of time, a critical factor in creating homelessness, has diminished opportunities 

for the transmission of family values, parenting knowledge and community behaviour.517,518 

Without appropriate parenting models, many Aboriginal parents lack the necessary 

knowledge to raise their own children and, instead, the legacy of the Australian stolen 

generation includes parenting models based on punishment, abuse, coercion and control 

and child removal 514, where the community experiences the trauma reaction, and the 

trauma is compounded when distressing events occur at varying time periods across the 

individuals’ life and across generations in the community519  

The women in our study reported using other substances like benzodiazepines and cannabis 

and alcohol to help them with the comedown effect of MA. Most women reported building 

up a tolerance to MA very early and constantly felt a compulsion to use it. This meant that 

they would steel, commit a crime and were involved in the sex trade to support their habit. 

FDV is a particularly common occurrence for women with MA use 171,520 and is a serious 

public health issue 195 that is associated with a variety of adverse psychological, physical and 

social consequences.178,357 The women in our study reported high rates of FDV, and that the 

FDV was severe at times resulting in police involvement and jail time for their partners. 

These findings accord with previous studies showing physical 43 and or other abuse by a 

primary partner.11 The majority of our women discussed experiencing multiple adverse 

events and conditions in childhood, and all of the women indicated having experienced one 

or more forms of childhood abuse and neglect and had been children in care themselves.  
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 Research with vulnerable populations discusses how within the gendered risk environments 

of low-income and social housing marginalization, sexual and economic exploitation and 

increased safety risks for women occur.521,522 This is consistent with our women’s accounts.  

Understanding the impact that MA use has on women’s health and parenting based on their 

experiences have been largely overlooked in the literature, as quantitative research has 

tended to dominate the field. By informing this research through the women’s lived 

experience of MA, better understanding and gained insight into the experiences and 

perceptions of using MA from the perspective of the women can inform and guide optimal 

care and follow-up for these women. Service providers need to understand the co-occurring 

nature of MA use and the complexity of addiction within the context of substance use and 

parenting. 

Strengths and Limitations 

Our study was designed to yield depth over breadth and representativeness of a particular 

sample. The depth, texture, and quality of data were robust and data saturation was 

reached. At the same time, however, we acknowledge that our sample was taken from a 

specialist drug and alcohol service where there is a potential for higher risk-taking 

behaviour, MA use and exposure to trauma. 

 Our strong emphasis on rapport and trust with the women built up during pregnancy and 

the postpartum period made us not doubt the veracity of what we were told. We stayed 

closely grounded to the data in making interpretations. 

Conclusion 

Understanding the experiences of women with AOD use in pregnancy is essential to deliver 

evidenced-based trauma-informed care to improve pregnancy outcomes. Interventions and 
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service provision for pregnant women with AOD use, need to reflect the complexity and co-

occurring nature of mental health, FDV, trauma and drug use. This study attempted to 

describe this complexity by understanding the women’s experiences of drug use in 

pregnancy, the reasons they use drugs, how it got that way and their motivation to change. 
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CHAPTER 5: MANUSCRIPT 3 

This manuscript explored the neonatal outcomes of infant withdrawal system. WANDAS 

have no guideline for MA use alone; therefore, designing a guideline was one of the aims of 

this research and will address the research question of withdrawal and MA use in 

pregnancy. This manuscript was presented for publication to the International Journal of 

Health Care and Research and was published on 9 July 2019. This is an exact replication of 

the publication but formatted for the thesis 

O’Connor A et al. Neonatal Abstinence Syndrome (NAS) and Methamphetamine Use:  A 

review of Finnegan’s as an assessment tool in The Women and Newborn Drug and Alcohol 

Service. Int J Nurs Health Care Res 6: 097. DOI: 10.29011/IJNHR-097.1000097. 

Abstract: Neonatal abstinence syndrome (NAS) is a syndrome that is diagnosed when the 

infant has been exposed predominately to opioids in pregnancy. Finnegan’s is a commonly 

used tool for health care professionals to assess the neonate for signs of NAS; however, it is 

not a validated tool for assessment of prenatal methamphetamine (MA) exposure. There is 

currently no abstinence scoring tool uniquely for MA exposed neonates. The aim was to 

investigate the validity of using Finnegan’s as an assessment tool for non-opiate drug use 

and develop an evidence-based tool to assess and manage these high-risk infants in the 

perinatal period. 

Methods: A prospective study was undertaken of 113 infants who were monitored for NAS 

between July 2015 and 2017. Women had the routine five -day inpatient stay as per current 

guidelines, and babies were monitored for signs of NAS using the current Finnegan’s tool. 

Data including maternal drug use, smoking, antidepressants, and polysubstance use were 
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collected. Birth details, delivery type, nursery admission, and NAS scores were included and 

added into the Research Electronic Data Capture (REDCap) 431 database for analysis. 

Results: Drug exposure was predominated to methamphetamine (MA) with 70% of the 

women reporting heavy use which equated to using more than 10 points (1gram) of MA per 

week, mostly (79.5%) intravenously. Polysubstance use was reported as 17.9% for greater 

than 3 illicit substances, smoking rates were high with 87.5% of our women smoking 

throughout pregnancy. Twenty-six per cent (26%) of infants required resuscitation at birth 

and 41% of infants required admission to Special Care Nursery (SCN). Prematurity accounted 

for 24.5% of the sample. The mean NAS score was 2.99. Figure Thirty-one infants (27.7 %) 

required a longer inpatient stay and 53 infants (47.3%) were slow to feed in the first 48 

hours post birth. No infant required medication for NAS. 

Conclusions: Finnegan’s tool was not a useful tool in this population. We suggest a different 

model of care is needed for this high-risk group of infants. 

Key Words: methamphetamine use, pregnancy, neonatal abstinence syndrome, 

standardised diagnostic tool, non-pharmacological intervention. 

Introduction 

Neonatal abstinence syndrome (NAS) is a generalised disorder presenting a clinical picture 

of drug withdrawal from opioids in the neonate and has been recognized for more than four 

decades255-257 NAS describes a constellation of neurological and behavioural symptoms.258-

260 These include central nervous system (CNS), hyperirritability (tremors, high pitched cry, 

irritable, sleep disturbance), autonomic symptoms (sneezing, fever, yawning, sweating, 

mottling) and gastrointestinal dysfunction (excessive sucking, vomiting, loose/watery stools 

261,262 in infants. Most non-opioid fetal drug exposure does not require a Finnegan’s scoring 
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system and the infants respond to supportive non-pharmacological measures (Appendix 

5.1). 259,262 

There are gaps in the research including a lack of clarity and consistency in how the 

syndrome is measured and managed. Recent studies show that prenatal exposure to 

nicotine, benzodiazepines and serotonin reuptake inhibitors (SSRI) may also influence NAS 

259,263. Currently, there are very few guidelines to assist staff with non-opioid withdrawal 

from MA use, with most of the research focused on the neonate in isolation from the 

mother, and many hospitals lack guidelines to manage and treat for MA and or maternal 

polysubstance use. 

The Women and Newborn Drug and Alcohol Service (WANDAS) monitors all infants in the 

first five days post birth, using Finnegan’s assessment tool, for signs of NAS. This tool is not 

relevant in the current environment where the main drug used by pregnant women in 

Western Australia is MA and other non-opioid drug.258,262,263 Methamphetamine use has 

been the primary drug of choice for women attending the service for the past ten years. The 

exact statistics regarding NAS and substance use during pregnancy are difficult to determine 

due to underreporting of maternal drug use, especially in the context of pregnancy. As the 

incidence of non-opioid and or polysubstance drug use increases, it is critical to employ a 

common, objective and validated assessment tools to diagnose, manage and treat 

symptoms of non-opioid withdrawal symptoms. Commonly used tools include the Finnegan 

Neonatal Abstinence Severity score, the Lipsitz 256 tool, the Neonatal Narcotic Withdrawal 

index 269 and the Neonatal Withdrawal inventory.270 These tools or scores are usually used 

to assess an infant during a wakeful period before a feed, have up to 12 scores per day.  

The aim of this study was to investigate the validity of Finnegan’s like an assessment tool for 

non-opiate drug use and develop an evidence-based tool to assess and manage these high-
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risk infants in the postnatal period following prenatal exposure to MA. Finnegan’s tool is for 

opioid assessment and unsuitable for MA assessment. (Appendix 5.1 New WANDAS 

flowchart). 

Methods 

A prospective study was undertaken in the only Drug and Alcohol Service managing high-risk 

pregnancies complicated by drug use in a Perth, Western Australia tertiary hospital. 

WANDAS offers multidisciplinary care to women with drug and alcohol issues in pregnancy. 

The service is midwifery-led and has medical, obstetric, neonatology, addiction, counselling 

social work, psychiatric and parent education as part of the team providing wrap around 

care for women. Maternal drug use is self-reported using a standardised assessment tool for 

drug and alcohol use 135,409,523. Maternal methamphetamine use was classified into mild, 

moderate (0.5 gram) or heavy use (1gram or above) and assessed by points of MA (1 pt. = 

0.1 gram or 100 mgs) use during pregnancy. Women have no urine drug screening at the 

service. 

One hundred and fifteen women were recruited to the study. Three women withdrew and 

their data were not included. To be included in the study women had to report using MA 

plus or minus other non-opioid drugs during pregnancy. Exclusion criteria were: intellectual 

disability, significant mental health issues affecting competence, and current treatment with 

Methadone or Buprenorphine (Subutex) for opiate dependence. Infants were excluded if 

they had a significant congenital abnormality. Participants were identified and consented in 

the antenatal period  

All infants under WANDAS care are routinely observed on the postnatal ward for five days 

and assessed for NAS using Finnegan’s scoring tool. Paediatric review occurs daily and 

infants are admitted to Special Care Nursery (SCN) if NAS scores are 8 or above on three 
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occasions or a score of 12 on two occasions. Those who require pharmacotherapy are 

admitted to SCN. Ethics approval was granted by Western Australia’s Women and Newborn 

Health Service Human Research Ethics Committee, the Western Australian Aboriginal Health 

Ethics Committee, Western Australia’s Department for Child Protection and Family Support 

(CPFS) and the University of Western Australia Human Research Ethics committee. Data 

were obtained throughout each trimester of pregnancy, and once birthed all data on birth 

weight, birth mode, Apgar score, NAS outcome scores, head circumference, feeding 

resuscitation, admission to SCN, feeding method on discharge were entered into REDCap 

database for analysis.431 

Data Analysis 

Maternal methamphetamine use was classified and documented for each trimester of 

pregnancy. Descriptive statistics and frequencies were used to describe the characteristics 

of the sample and analyse the data. Means and standard deviations were calculated for 

continuous variables and frequencies and percentages for categorical variables. NAS scores, 

gestational age, birth weight, Apgar scores and polydrug use. Other factors such as smoking 

during pregnancy, alcohol use, ethnicity and Child Protection and Family Support (CPFS) 

involvement were assessed and analysed using SPSS statistical software (version 22.0, IBM 

SPSS Statistics for Windows, Armonk, NY: IBM Corp).  

Results 

Detailed maternal characteristics are shown in Table 5.1. The women gave birth to 113 

infants. There was one multiple pregnancy (dichorionic twins). There were two fetal deaths 

in utero, and one neonate stillborn at 21 weeks following chorioamnionitis. One neonate 

died at six weeks of age, with his death attributed to Sudden Infant Death Syndrome. 
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Maternal MA use was greater in the first trimester with 70% reporting using 15 points 

(1.5grams) or more per week and 79.5% reported injecting and had binge episodes 

throughout pregnancy. Polysubstance use was measured by taking more than three illicit 

substances and accounted for 17.9% of the women. Ninety-two women (82.1%) reported 

taking 2 or less illicit substance mainly cannabis and benzodiazepine. Smoking rates among 

our cohort was high with 87.5% or 98 out of 112 smoked throughout pregnancy. 

Neonatal data is reported in Table 2. Of the 112 infants, 43 of them (40.6%) were admitted 

to our SCN immediately post birth, of which 66.7% required CPAP. Neonatal complications 

of methamphetamine and polysubstance use in our cohort included prematurity (25%). Low 

Apgar scores with a mean of 7.5 at 1 minute and 8 at 10 minutes. NAS scores were normally 

distributed and were summarised as mean and standard deviation (SD), 93.8% of the infants 

had a NAS score of less than eight, and 6.3% had NAS scores greater than eight on two 

consecutive occasions but did not require admission to SCN for treatment (Figure 5.2) . 

Accelerated weight loss and poor feeding accounted for 37.5% of the cohort (Table 5.3). A 

complication of MA use for our cohort was weight loss due to the infants being sleepy post-

delivery, lasting up to 48 hours post birth, which impacted on their feeding. Over a quarter 

(25.7%) of our infants had poor sucking reflex, which made feeding difficult. Thirty-one 

(27.7%) of the infants had an increased length of stay greater than five days and feeding 

plans were instigated (Figure 5.1).Feeding methods were mixed: 30.4% of women were 

breastfeeding, 34.8% of infants were formula fed and 27.7% had a combination of breast 

and bottle. The women were encouraged to breastfeed their infant in the SCN unit or 

provide expressed breast milk if unable to feed. 

Our cohort has a high involvement with child protection Services (CPFS) with 60 (53.6 %) of 

parents having CPFS involved because of AOD use and previous children removed for child 
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safety. Aboriginal families were more likely to have CPFS involvement and 33 (29.5 %) of 

infants were removed from parental care at five days postnatal age compared to non-

Aboriginal families. 

Discussion 

Our prospective study is the first within our service to monitor NAS in MA cohort. Currently, 

no prospective studies of withdrawal in methamphetamine-exposed infants are available. A 

retrospective study by Behnke 29 reported withdrawal symptoms in 49% of their sample of 

294 methamphetamine-exposed newborn infants. One study suggested up to 49% of MA-

exposed infants had withdrawal symptoms as recorded on a Finnegan scoring chart yet only 

4% were treated for drug withdrawal, but it was not possible to exclude other drugs as 

contributory in all cases.248,256 The Ideal study found that MA use during each trimester may 

be neurotoxic to the developing fetus with prenatal exposure associated with aggressive 

behaviour 231, lower IQ and delay in mathematics and language skills.248 Caution is required 

when comparing to Finnegan scoring as the relatively low rate of severe withdrawal 

symptoms noted may not indicate protection of the developing human fetus from the 

potential neurotoxicity of MA.109,231 

Our results highlight that a substantial number (93.8 %) of newborns experienced low NAS 

scores with prenatal exposure to MA and therefore required an alternative treatment plan. 

Despite not requiring admission to the SCN unit for NAS, it was common for these infants to 

need admission for other reasons such as preterm birth, ventilation support and feeding. 

We found no cardiac or other abnormalities related to MA use in our cohort. Almost a third 

had a hospital length of stay which exceeded the standard five days’ admission. The NAS 

scoring on the 112 infants in our cohort resulted in a mean NAS score of 2.99 using the 

current Finnegan’s tool and no infant required pharmacotherapy for NAS symptoms (Figure 
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1). An abstinence syndrome after intrauterine exposure to central nervous system (CNS) 

stimulants such as MA has not been clearly defined.274 

In our cohort, 55% of the women in our women were on SSRI for treatment of depression 

which also contributes to early signs of withdrawal but not NAS.34 There has also been an 

association between maternal (SSRI) use and NAS, which can be difficult to assess due to the 

complication of serotonin toxicity.255,268  

The infants exposed to MA and polysubstance use in our cohort required admission to SCN 

for complications of respiratory distress, prematurity and nutritional issues as opposed to 

infants exposed to polysubstance use reflects the unstable pattern of maternal use and 

often the chaotic lifestyle, requiring SCN admission for low birth weights, poor Apgar scores 

and safety concerns and not for reasons of NAS. Studies have not been successful in 

predicting which infants require admission to SCN for non-opioid exposure in the immediate 

postnatal period.34,39,121 

The major challenge for WANDAS is the lack of a validated abstinence scoring tool for 

infants who have had prenatal exposure to MA, given that MA use and IVDU was high within 

our study group and cannabis, benzodiazepine, SSRI, prescription medications, nicotine and 

alcohol contributed to the polysubstance component. The primary concern for our team 

regarding the management of the infant is to promote normal growth and development and 

to minimize poor outcomes. There are no clear guidelines for clinicians in WANDAS for -non-

opioid withdrawal and non- pharmacologic care guidelines are lacking. One reason is the 

lack of large, high-quality, randomised controlled trials evaluating non-pharmacologic 

treatment of the neonatal abstinence syndrome.265,524 Finnegan’s tools have remained the 

gold standard in research 267 but are unsuitable for clinician assessment for infants exposed 

to non-opioids.263,267,525 
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Studies have not been successful in predicting which infants require admission to SCN for 

non-opioid exposure in the immediate postnatal period34,39,121; however, maternal polydrug 

use in our group may predict the infants at risk, largely due to increased maternal chaotic 

lifestyles, making presentations at antenatal clinic later, and in some cases no antenatal care 

where the women are at high risk of co-morbid health issues, placing the infant at risk of 

admission to SCN. The infants in our study showed signs of withdrawal from nicotine in the 

first 48 hours in the postnatal period especially with heavy maternal smoking (87.5%) of the 

women reported smoking and smoked more than 20 cigarettes per day.  

The WANDAS model provides for a single room for their five-day hospital stay, promoting 

rest, bonding and minimal handling of the infant consistent with other studies.526,527 Ideally, 

care should be multidisciplinary, collaborative, nonjudgmental, and based on the needs of 

the mother and baby. 

The best outcome for infants is to have non-pharmacological management but a longer 

inpatient stay where rooming in with the mother, breastfeeding and early bonding is 

encouraged.34,528 The infants in our cohort with inadequate weight gain are managed on the 

postnatal ward where increased frequency of feedings with high-calorie formula or 

expressed breast milk is encouraged to mitigate some of the effects of maternal drug 

exposure and NAS. Following discharge, they are followed up for three months postnatally 

and are discharged to primary care for ongoing follow-up.  

Limitations 

Our study is limited due to the maternal self-report of drug use and no urine drug screening. 

The rationale for this is access to and engagement in antenatal care is imperative and every 

effort to assist the women to attend without fear of urine drug screening. Our data are from 

the only tertiary specialist drug and alcohol service. There was no control group as WANDAS 
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is the only state-wide drug and alcohol service in WA making it difficult to include a 

meaningful control group. 

Conclusion 

The initial development of NAS scoring systems in the 1970s was a crucial turning point in 

the care of infants exposed to opioids. However, in WA there has been a decline in opioid 

use and an uptake of MA use with no guidelines to manage withdrawal. WANDAS proposed 

guideline will change how clinicians assess the MA exposed infant without Finnegan’s. The 

number of infants exposed to MA in utero and developing NAS has dramatically decreased 

in the last 10 years in WA. Finnegan’s assessment has no value in assessing a group of 

infants exposed to methamphetamine and other non-opioid drugs suggesting another 

model of care would be appropriate for monitoring the initial neonatal progress of this 

group of high-risk infants. 

 Conflict of Interest: The authors perceive no conflict of interest. There was no funding 

received for this study. 
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Tables and Figures 

Table 5.1: Maternal Demographics 

Maternal Demographics M SD 

Maternal age 29.6 5.5 

Ethnicity   

 Aboriginal 59 52.7 

 Caucasian 50 44.6 

  Other 3 2.7 

Marital status   

  Single 57 50.9 

  De Facto 38 33.9 

  Married 3 2.7 

  Separated 14 12.5 

Educationa   

  Year 10 or above 102 91.1 

  Year 12 7 6.3 

  Higher education 1 0.9 

Employmentb   

  Employed 8 7.1 

  Unemployed 100 89.3 

Accommodation   

  Rented 42 37.5 

  Living with family/friends 28 25.0 

  Owned 2 1.8 

  Refuge 14 12.5 

  Homeless 13 11.6 

  Prison 13 11.6 

Delivery Methodc   

  SVD 64 57.1 

  C/S in labour 20 17.9 

  C/S no labour 20 17.9 

IRSADd 

 Social Advantage and Disadvantage Index 
979.2                
992.2 

72.1 
76.6 

Child Protectione   

  CPFS involved 60 53.6 

  Apprehension Child Removal 33 29.5 

  Discharged with parent 18 16.1 

Smoking during pregnancy   

  Yes 98 87.5 
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  No 14 12.5 

Alcohol intakef   

  2-3 times per week 10 8.9 

  4+ times per week 4 3.6 

  2-4 times per month 3 2.7 

  Monthly or less 17 15.2 

  Never 76 67.9 

Methamphetamine use   

  Mild 0.5 gram 28 25.0 

  Moderate 1 gram 57 50.9 

  Heavy greater than 1 gram daily 27 24.1 

Polysubstance   

  Yes 48 42.9 

  No 64 57.1 

Mental Health   

  Effect on mental or psychological health 24 21.4 

  Diagnosed with Depression  52 46.4 

  Anxiety issues or problems 23 20.5 

  PTSD 22 19.6 

  Bipolar 6 5.4 

  Other (Childhood sexual Abuse) 33 29.5 
a The numbers add up to 110 because two were not stated. 
b The numbers add up to 108 because four were not stated. 
c The numbers add up to 109 due to two fetal deaths in utero and one still birth. 
d The numbers add up to109 because four were not stated. 
e The numbers add up to 111 because one was not stated. 
f The numbers add up to 110 because two were not stated. 
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Table 5.2: Neonatal Data 

 

Footnote: SD Except for Growth parameter, where median is given 

  

Number N = 112 Number (%)/Mean Standard Deviation 

Sex  

Male 61 (54.0%) 

Female 52 (46.0%) 

Gestation 37+6 weeks (1.7) 

Term 83 (85.5%) 

Preterm 27 (24.5%) 

Apgar Scores  

1 Minute 8 (2) 

10 Minutes 9 (1) 

Birth Growth Parameter Centile  

Weight 29th 

Head Circumference 31.5th 

Length 29th
 

Birth Weight  

Small for Gestational Age 26 (23.6%) 

Appropriate for Gestational Age 77 (70%) 

Large for Gestational Age 7 (6.4%) 

Special Care Nursery Admission  

Yes 43 (41.0%) 

No  62 (59.0%) 

Mean NAS Score 2.99 SD 2.084 

Department of Child Protection and Family 
Support (CPFS) 

 

No Involvement 18 (16.5%) 

Involved with CPFS but Child under Maternal 
Care 

58 (53.2%) 

Child Removed under a Section 37 Order and 
placed into Out of Home Care 

33 (30.3%) 
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Table 5.3: Feeding Method 

Feeding Method Frequency Percent Valid Percent Cumulative Percent 

Valid 

Bottle 39 34.8 34.8 34.8 

Breast 34 30.4 30.4 65.2 

Breast & Bottle 31 27.7 27.7 92.9 

Fetal Death 3 2.7 2.7 95.5 

Not stated 5 4.5 4.5 100.0 

Total 112 100.0 100.0  

 

Table 5.4: Increased Length of Stay 

 

Has the baby increased stay 
length due to weight loss? 

Frequency Percent Valid Percent Cumulative Percent 

Valid 

No 70 62.5 62.5 65.2 

Yes 31 27.7 27.7 100.0 

Died 3 2.7 2.7 2.7 

Not stated 8 7.1 7.1 72.3 

Total 112 100.0 100.0  

 

Table 5.5: NAS Scores Post Prenatal Exposure to Methamphetamine  

(Min 0, Max 9) 

Total 
Count 

(N) 
Missing Unique Min Max Mean StDev 

 Percentile 

 0.05 0.10 0.25 
0.50 

Median 
0.75 0.90 0.95 

111 2 (1.8%)  10 0.00 9.00 2.93 2.06  0.00 1.00 1.50 3.00 4.00 6.00 8.00 

 

The guideline is attached as an appendix at the end of this thesis; the next chapters highlight 

all the neonatal outcomes and address the research question on neonatal outcomes 

following prenatal exposure to MA. 

javascript:;
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Figure 5.1 WANDAS Management of Infant at risk of Non-Opiate Abstinence 

Syndrome (NAS) 
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CHAPTER 6: MANUSCRIPT 4  

This manuscript was written to address the research question and objective of the follow-up 

of infants who have been prenatally exposed to MA. Maternal MA use within the context of 

pattern, compulsion and withdrawal, psychosocial risk of prison sentence, and infant 

removal and the desire to change were captured in the results of a standardised 

questionnaire. The aim was to identify the infants who are at risk of developmental delay 

and ensure follow-up using standardised screening tools such as the Ages and Stages 

Assessment Questionnaire  

This manuscript was submitted to the Journal of Addiction and Therapy and published on 11 

October 2019. O’Connor A, Harris E, Hamilton D, Sachmann M, Fisher C (2019) 

 Methamphetamine Use during Pregnancy, and Early Infant Development Using the Ages 

and Stages Questionnaire (ASQ-3) Assessment. J Addict Res Ther 10: 391. 

This is an exact replication of the publication but formatted for the thesis 

Abstract: Methamphetamine use puts the woman at risk of disrupted parenting, infant 

removal and potential for poorer infant outcomes including preterm birth, low birth weight, 

congenital anomalies and neurodevelopmental impairments that persist into adulthood. 

Early identification in infants of risk factors related to methamphetamine exposure will 

facilitate timely and appropriate interventions during this critical developmental period. 

Method: 115 pregnant women using Methamphetamine were recruited from July to 

December 2017 and were administered a structured questionnaire about their drug and 

alcohol use. Basic demographic data on maternal and infant details were collected. The 

Ages and Stages Questionnaire was administered at four and 12 months and included age-
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specific questions to assess infants. Written informed consent was obtained from all women 

prior to participation. 

Results: 112 women completed the study. The majority (93%) of women were unemployed, 

used one gram of Methamphetamine sometimes daily (50.9%) used it intravenously (67.9%) 

and smoked more than 10 cigarettes per day (87.5%). Polysubstance use was common 

(17.9%). Involvement with child protection services was common (53%). Methamphetamine 

initiation occurred at a mean age of 13 years. Over a 12-month period, some women 

reported that they had overdosed because of their MA use (15.4%). ASQ -3 were completed 

on 82% (n= 89) of infants at four months and 69% (n=75) at 12 months. Infants who scored 

in the problem range of at least one developmental area at four months accounted for 

39.3% compared to 49.3% at 12 months. 

Conclusions: Our findings provide valuable insights regarding the use of methamphetamine 

in pregnancy. They highlight the complex needs of pregnant methamphetamine using 

women. Around 50% of infants were of concern in at least one developmental area 

suggesting that surveillance should be included in routine practice. 

Keywords: Methamphetamine, Ages and Stages Screening, High-Risk Populations, Women 

and Newborn Drug and Alcohol Service. 

Introduction 

In Australia during 2016−17, there were 47,915 children removed from maternal care 

because of drug and alcohol-related concerns 192, with alcohol and other drugs (AOD) use 

also associated with high rates of child maltreatment.529 An infant’s early environment and 

experiences shape brain development; therefore, early assessment of risk factors for infants 

prenatally exposed to methamphetamine, maternal mental health and socio-economic 
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disadvantage impacts on optimal neurological development for the infant across the 

lifespan.530,531 There is a substantial and growing body of research that identifies many inter-

related risk factors for women and infants exposed to MA during pregnancy.15,63,148 These 

risk factors for the infant include concerns such as exposure to methamphetamine and 

other drugs in utero 63,532, tobacco smoking, poorer socioeconomic factors 399,533 , separation 

after birth 178,356, exposure to high maternal stress during pregnancy, and trauma.221,534 

There is a 90% chance that infants and young children will experience delays in their 

language or social-emotional development if they are exposed to six risk factors in early 

childhood including substance use, poverty, maltreatment or a mentally ill 

caregiver.178,475,535 The evidence is clear that early detection and intervention results in 

improved long term outcomes.536  

There is considerable public health concern about the effects and impact of prenatal 

exposure to methamphetamine (MA) in Western Australia (WA).46 According to the 

Australian National Drug Strategy Household Survey, in 2016 methamphetamine (MA) 

became the drug of most serious concern to the general community because of its purity, 

price and availability 6 overtaking alcohol use.  

The aim of this paper is to highlight the results of regular Methamphetamine (MA) using 

pregnant women attending Women and Newborn Drug and Alcohol Service (WANDAS) to 

identify infants at risk using the Ages and Stages Questionnaire (ASQ -3) assessment during 

the critically important first year of life.  

Method 

 A structured questionnaire with tailored questions 6 was administered to 112 women with 

MA use in pregnancy and who consented to the study attending a single state-wide Women 

and Newborn Drug and Alcohol Service (WANDAS). Sampling was purposeful and eligible 



 173 

participants were aged 18 years to 45 years; had used any methamphetamine during 

pregnancy via any route of administration. Exclusion criteria were an intellectual disability, 

significant mental health issues affecting competence to understand and provide consent 

and current treatment with methadone or buprenorphine for opiate dependence. 

Recruitment took place between July 2015 and December 2016. Women who had been 

accepted for antenatal care with WANDAS and identified MA as being their primary drug of 

choice were approached to participate. Signed informed consent was sought prior to 

involvement. A structured questionnaire was used from the 2010 National Drug and Alcohol 

Survey 537, with tailored questions covering demographics history, past and current drug use 

patterns focusing particularly on patterns of MA use, motivations for MA use; mental health 

status; support services involved regarding use of MA and other substances (Questionnaire: 

Appendix 6.1). 

Infants were assessed using the ASQ-3 assessment at four and 12 months when they 

returned for follow-up.416 A midwife blinded to MA drug history explained the questionnaire 

to parents or caregiver and assisted them in filling it out (Appendix 2). The ASQ-3 includes 

social competencies, including behaviours that when absent may indicate the presence of 

developmental outcomes requiring referral to specialist services.420  

Ethics 

Ethics approval was granted from the Women and Newborn Health Service Ethics and 

Governance Committee, University of Western Australia Human Ethics Committee, 

Department of Child Protection Ethics Committee and the Western Australian Aboriginal 

Health Ethics Committee. 
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Data Analysis  

Descriptive statistics were calculated to describe the study sample and to provide 

summaries of the cohorts. Study data were collected and managed using REDCap electronic 

data capture tools hosted at the University of Western Australia.431 Using the Australian 

Bureau of Statistics’ Index of Relative concept of Socio-economic Advantage and 

Disadvantage399, the score corresponding to each mother’s address was determined. This 

provided an additional measure of socio-economic status. The Australia-wide mean for the 

Index is 1000, with a score lower than this indicating relative disadvantage. Maternal 

methamphetamine use was classified: 1 gram of MA = 10 points mild, (0-2 points per day) 

moderate (5 points a day) or heavy (10 or above points per day) during pregnancy. 

The primary outcome measures were the scores on the ASQ-3, which are age-adjusted 

numerical scores in multiple domains of functioning and which are used to place the infant 

in one of three categories: (i) meets developmental milestones, (ii) reason for concern, (iii) 

below expected milestones. ASQ-3 responses for each of the five domains (communication, 

fine motor, gross motor, and personal social and problem-solving skills) were converted to 

“pass”, “borderline” or “fail”, and total ASQ score was divided by five to give the mean. 

Statistical analyses were performed using SPSS statistical software (version 22.0, IBM SPSS 

Statistics for Windows, Armonk, NY: IBM Corp). All hypotheses testing was two-sided and 

p- values <0.05 were considered statistically significant. 

Results of Maternal characteristics 

112 pregnant women participated in the study and gave birth to 113 infants. Table 6.1 

displays demographic information. The average age for the women in this study was 28.9 

years at the time of the first antenatal visit. The women ranged from 17 to 41 years old. MA 

and other drug use initiation occurred at a mean age of 13 and the mean age of 
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polysubstance was 16 years. This was the first pregnancy for 16% (n=18) of our cohort. The 

mean number of previous pregnancies was four. Family and Domestic Violence refers to 

violence, abuse and intimidation of women by a current or past intimate relationship 216 

were high in our study with 86.6% (N=97) having experienced this. 

Of the women enrolled in our study 52.7% (n=59) identified that they were Aboriginal, 

44.6% (n= 50) of the women identified as being Caucasian and 2.7% were of an ethnic 

background other than Caucasian or Aboriginal. Specifically, these women were Maori, 

Fijian, and Polynesian. The majority (93%) were neither employed nor in education. Just 

over half (55%) lived in an area of low socioeconomic status with 24.1% (n=27) reporting 

homelessness and 18.3% (n=20) had a prison sentence.  

Patterns of Maternal Drug Use 

Most of the women 69.6%% (n=78) reported heavy MA use (used up to 1 gram) and 67.9% 

(n=76) (Figure 3), injected almost daily. Just over one-third of the women 36.1% (n=39) did 

not reduce their MA usage over the course of their pregnancy. The most common pattern 

was daily or binge (repeated use MA to maintain their high until supply runs out 1−3 days 

usual pattern) use with partners (70.6%). The remaining two thirds 59% (n=69) either 

reduced or stopped using (Figure 2). Polysubstance use accounted for 17.9% (n=20) of the 

mothers in that they reported extensively using more than two different drugs, (excluding 

prescribed medications). Many of the women (87.5%, n=98) were cigarette smokers and 

alcohol consumption were reported as 27% (n=30) of the women.  

The women primarily used MA with their partners 70.6% (n=77). They used MA to block 

pain 47.1% (n = 49) or reduce stress 39.4% (n=41) from early childhood trauma which 

included psychological sexual and physical abuse. The women built up a tolerance to MA 
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and 43% (n = 46) of the women reported MA being the most important thing in their life and 

craved the drug. Many of those who reduced in pregnancy 21.7% (n=15), reported that they 

still felt the compulsion 20.2% (n=21) to use the drug and rehabilitation and counselling did 

little to reduce the cravings 24.1% (n =27). The trigger for them to cease was the women 

noticed a change in their behaviour and their mental health and often had uncontrolled 

outburst with partners and family 34.3% (n=36). When the women were asked about 

rehabilitation 49.5% (n= 54) attended support services, most of them wanted to be able to 

keep their baby and the possibility of child removal was a concern. Most of the women 

reported that they lived from day to day 38.5 %, (n= 42) and made no plans for their future. 

Drug court attendance, 21.1% (n= 23) counselling 78% (n=85) and urine drug screening 

39.4% (n =43) was a constant part of the women’s lives. Many of the women described 

feeling stigmatised 76.9% (n = 83) and guilty 55% (n= 60) about their drug use and worried 

about their children if they were not around.  

Neonatal characteristics (Table 6.2) 

Of the live-born infants born to our study mothers, a quarter 24.8% (n=27) were born 

preterm (<37 weeks’ gestation at birth). There were 59 male infants (52.2%) with 47.8% 

(n=54) female. There were two fetal deaths in utero, and one infant stillborn at 21 weeks 

following chorioamnionitis. ASQ -3 screening of 82% (n= 89) was completed on infants at 

four months and 69% (n=75) at 12 months (Table2). Of those assessed 39.3% (35/89) of 

infants scored in the problem range of at least one developmental area at four months 

compared to 49.3% (n=37) at 12 months. A correlation between scores at four months 

was found r= (0.79) (Figure 1). Thirteen infants 14.6% of infants scored in the problem 

range of socio-emotional concerns at four months compared to 25.3% (n= 19) at 12 months 

(Table 3). The women lost to follow-up were unable to be contacted; some carers for Child 
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Protection and Family Support (CPFS) chose not to return the infant for follow-up and were 

seen by a GP.  

Discussion  

Our study findings highlight the complexities of MA use among pregnant women attending a 

specialist drug and alcohol service in Western Australia (WA). The women reported using 

MA as their primary drug of choice, their predominant pattern of use were daily, mostly 

intravenously and combined with polysubstance use to manage their withdrawal symptoms; 

they had built up a tolerance to MA and found a strong compulsion to use despite the risk to 

themselves, their fetus and their newborn infant. Polysubstance use among our sample 

included alcohol, cannabis, tobacco smoking, and benzodiazepine, which is consistent with 

other Australian 14,105,143 and international 11,38 research involving MA. The frequent 

polysubstance use by our women placed additional risk in pregnancy with many requiring 

hospitalisation for stabilisation and early delivery. Findings of our study are supported by 

other research which demonstrates that women who use illicit drugs suffer from a 

multitude of chronic life conditions.32,326 These may include parental psychosocial risk 

factors socioeconomic disadvantage, psychiatric diagnosis violence and incarceration. We 

had an over-representation and removal of Aboriginal children from families within our 

group which is a serious concern within Australia.538,539  

Many of the women reported a reduction in their MA use between the first and third 

trimester of pregnancy, suggesting recognition of potential harm for her unborn infant as 

the reason. This is consistent with past research.147,155 A number of the women completed 

rehabilitation in an inpatient detox unit, attended counselling, which was offered to all 

women. Thus, research indicates that pregnancy is a prime motivator to change and, as 

such, services such as WANDAS, which supports harm reduction strategies and stabilisation 
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to improve outcomes 150,172, are clearly needed. Currently, there is no substitution 

treatment for MA. The most common treatment is to use Diazepam for acute withdrawal 

and add neuroleptics such as mirtazapine to reduce cravings and quetiapine to reduce 

cravings and manage withdrawal.540  

The ASQ-3 was used for the first time in our population to explore the risk of developmental 

delay which was common. We found a good correlation between scores at 4 and 12 

months. Developmental vulnerability may be due to a low level of education, pregnancy 

complications, APH, unemployment, environmental risks, such as homelessness, lack of 

safety from family and domestic violence, complex trauma and incarceration disrupted 

parenting, infant removal and potential for poorer infant outcomes including preterm birth, 

low birth weight, congenital anomalies and the effect of the drug directly on the developing 

brain.14,192,333 There is some controversy in the literature about the developmental 

outcomes of infants born after methamphetamine use with some studies suggesting 

developmental delays were present where a large controlled study found few significant 

delays suggesting that the effect seen in other studies may be more due to socioeconomic 

status.111,532 However, animal models and MRI of the brain of infants born after antenatal 

methamphetamine use have shown changes on the developing brain.28,241,541  

A recent study on the Ages and Stages Questionnaires found that systematic screening for 

developmental delays using the ASQ-3 doubled the detection of developmental delays 

among infants in maternal care and or foster care.542 The ASQ-3 is a validated screening tool 

used to identify infants and young children including Aboriginal infants who may need 

further evaluation for possible developmental delays 420,531. The women attending WANDAS 

experience significant socioeconomic disadvantage and have poorer health outcomes, are 

more likely to be Aboriginal, present later for antenatal care and have higher rates of drug 
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use and smoke tobacco. ASQ-3 screening that involves engagement of women addressing 

their concerns in addition to utilising standardised developmental screening tools and 

effective communication from a strength-based outcome is the key to improving outcomes. 

The women may not realise what services are available to address their issues, and stigma 

may prevent them from answering a direct face-to face question about infant concerns.247 

This is a view supported by early childhood researchers in other Indigenous 

contexts.360,531,543 

Limitations: This was a single-site study from a specialist drug and alcohol service. The 

women self-reported on their drug use as previous studies have demonstrated that in the 

context of antenatal care this is as reliable as drug testing. The stigma associated with illicit 

drug use during pregnancy may have made some women reluctant to discuss their drug use 

or under-report their drug use. The ASQ-3 was completed by parents or caregivers who 

were provided with detailed instructions however there may have been inconsistencies. 

Some families or caregivers were difficult to follow up and infant removal reduced the 

follow-up rates.  

Conclusion 

 This paper highlights the complexities of addiction to MA in pregnancy not only for the 

women but for their infants. In order to identify the risks services should consider the 

routine screening of infants to identify early concerns and formulate developmental care 

plans. Long term follows up that provides integrated services with intensive family resources 

to assist vulnerable families and infants is essential to identify developmental concerns in 

the infant.  

Conflict of Interest: There is no conflict of interest in this study. 
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Table 6.1 Demographics 

Maternal and Neonatal 
Data 

Number (%) / mean 
(SD) 

Followed up to 12 
months 

Lost to follow-up 

Mothers n = 112  n = 65 n = 44 

Age (yrs) 29.6 (5.5) 32.5 (5.7) 31.9 (5.3) 

Ethnicity    

  Caucasian 50 (44.6 %) 32 (50.0 %) 17 (38.6%) 

  Aboriginal 59 (52.7 %) 32 (50.0 %) 24 (54.5 %) 

  Other 3 (2.7%) 0 (0.0%) 3 (6.8%) 

Accommodation    

  Stable housing 72 (64.3 %) 44 (68.8 %) 25 (56.8 %) 

 Homeless or staying in refuge 27 (24.1 %) 13 (20.3 %) 13 (29.5 %) 

  Prison 13 (11.6 %) 7 (53.8 %) 6 (46.2 %) 

Index of Relative 
Socioeconomic Advantage 
and Disadvantage 

979.2 (72.1) 992.2 (76.0) 966.4 (62.3) 

Methamphetamine Use    

  Mild 28 (25.0 %) 17 (25.9 %) 10 (22.9 %) 

  Moderate 57 (50.9 %) 32 (47.8 %) 25 (61.0 %) 

  Heavy 27 (24.1 %) 16 (39.0%) 9 (20.1 %) 

Route of methamphetamine 
use 

   

  Intravenous 76 (67.9 %) 44 (68.8%) 30 (66.7 %) 

  Smoked 28 (25.0 %) 17 (25.4 %) 11 24.4 %) 

  Both 8 (7.1 %) 4 (6.0 %) 4 (8.9 %) 

Temporal pattern of 
methamphetamine use 

   

  Cut down or ceased 69 (63.9 %) 42 (65.5 %) 25 (61.0 %) 

  Sustained 39 (36.1 %) 22 (34.4 %) 16 (39.0 %) 

Alcohol during pregnancy    

  Yes 34 (30.4 %) 47 (70.1 %) 29 (64.4%) 

  No 76 (67.9 %) 20 (29.9 %) 14 (31.1 %) 

Smoked during pregnancy    

  Yes 98 (87.5 %) 54 (84.4 %) 40 (90.9 %) 

  No 14 (12.5%) 10 (15.6 %) 4 (9.1 %) 

Polysubstance use    

  Used ≥ 3 drugs (not including 
prescribed medications) 

20 (17.9 %) 12 (18.7 %) 8 (18.2 %) 

  Used < 3 drugs  92 (82.1 %) 52 (81.3 %) 36 (81.8 %) 

Infants n= 110  N=65 N=44 

Sex: Male  34(51%) 26 (62%) 

     Female  33 (49%) 16 (38%) 

Gestation  37+6 (1.8) 37+6(1.5) 

Term/Preterm 48 (73.8%)/17 (26.2%) 83 (75.5%)/27 (24.5%) 34 (77.3%)/10 (22.7%) 

Birth growth parameter 
centile 

 
 

 

Weight 29th
 31st

 27th
 

Head Circumference 31.5th
 38th

 24.5th
 

Length 29th
 31st

 21.5th
 

Birth Weight Group  
 

 

Small for gestational age 26(23.6%) 13(20.0%) 12(27.3%) 

Appropriate for gestational 
age 

77(70.0%) 51(78.5%) 26(59.1%) 

Large for Gestation 7(6.4%) 1 (1.5%) 6(13.6%) 

Child Protection & Family 
Support 

 
 

 

No involvement 18 (16.5%) 11(16.9%) 7 (15.9%) 

Involved but child remained in 
maternal custody 

58 (53%) 34(52.3%) 
24(54.5%) 

Child taken into CPFS custody 33 (30.3%) 20 (30.8%) 13 (29.5%)  
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Figure 6.1 Ages and Stages at 4 and 12 Months with Correlations 
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Table 6.2: Ages and Stages (ASQ-3): Rates of Developmental Concerns on ASQ at 4 

and 12 months 

 

 Fail, or borderline on 4 
months ASQ 

Fail, or borderline on 12 
months ASQ 

Domain n = 89 n= 75 
Gross Motor 19 (21.3%) 18 (24%) 
Fine Motor 8 (8.9%) 11 (14.75%) 
Communication/Language 8 (9.0%) 8 (10.7%) 
Personal -Social 7 (7.9%) 8 (10.7%) 
Problem Solving and 
Performance 

6 (6.7%) 11 (14.7%) 

 

  

Figure 6.2: Methamphetamine Patterns During Pregnancy  
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Figure 6.3 Methamphetamine Route 

 

This was for the overall number of women who had three different methamphetamine 

routes: approximately 68% of women injected methamphetamine through the intravenous 

route; approximately 25% smoked methamphetamine; and a small percentage of around 

7% used both routes. 
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CHAPTER 7: MANUSCRIPT 5  

Chapter 7 consists of a manuscript that explores the high number of infants removed from 

maternal care and placed in out-of-home care. This addresses the research question of the 

impact of prenatal MA use on maternal and infant outcomes, with outcomes from Child 

Protection and Family Support and infant risk factors for removal and placement into out-of-

home care.  

The manuscript was submitted to the Journal of Midwifery and was published on February 

20, 2020. This is an exact replication of the publication but formatted for the thesis. 

https://doi.org/10.1016/j.midw.2020.102641 

Methamphetamine use in pregnancy, Child Protection, and removal of infants: 

Tertiary centre experience from Western Australia. 

Abstract: The aim of this study is to explore factors that determine infant removal by Child 

Protective Services and placement in out of home care, for methamphetamine-using women 

receiving pregnancy care with Western Australia Women and Newborn Drug and Alcohol 

Service. 

Method: A prospective cohort study of 112 methamphetamine-using women attending 

Women and Newborn Drug and Alcohol Service for pregnancy care from 2015 to 2018 was 

undertaken. Maternal methamphetamine use was assessed during each trimester of 

pregnancy using a standardised assessment tool. Drug use was by maternal self-report. 

Involvement of Western Australia’s Department for Child Protection and Family Support and 

removal from maternal care were recorded. Infant development was formally assessed at 

12 months with Griffiths Mental Development Scales. The comparison was made between 

three groups: those women who were not involved with Child Protection, those for whom 

https://doi.org/10.1016/j.midw.2020.102641
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Child Protection was involved but the child remained in maternal care and those women 

who had their infants removed from their care. A comparison between Aboriginal and non-

Aboriginal women was also done.  

Findings: Of the 110 infants born to 112 women, 33 (30.3%) of infants were removed from 

maternal custody after delivery. Overall 60 (54.5%) of women had Child Protection 

involvement. Aboriginal women were overrepresented in our population 59 (52.7%) and 

43% of Aboriginal infants were removed and placed into out of home care. Infants were 

removed from women with a high level of risk factors associated with MA including those 

who were homeless, in prison, unemployed or continued high use of MA. Aboriginal infants 

were at increased risk of removal. Children removed from maternal care had a trend 

towards poorer developmental attainment at around 12 months compared to those who 

remained with their mother.  

Conclusion: Infants removed from maternal care were more likely to be from women with 

high use, adverse social factors and born to mothers who identified as being Aboriginal. 

Resources are required that work intensively with families to reduce the number of infants 

being removed from maternal care to overcome the risks and challenges of addiction. 

Implications for practice: Resources that provide long term support and community-based 

models that offer a comprehensive range of maternal-child services would be more 

effective in keeping families together. 

Keywords: Pregnancy, Methamphetamine, Child Protection and infant removal, Family and 

Domestic Violence, Co-occurring mental health, and vulnerable women. 
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Introduction 

The Women and Newborn Drug and Alcohol Service (WANDAS) is a specialist antenatal 

service at King Edward Memorial Hospital, Perth Western Australia, that provides 

multidisciplinary care to pregnant women who use or have a history of alcohol and other 

drugs (AOD) misuse. Illicit methamphetamines use along with polysubstance use is a 

significant health problem in Australia and within the WANDAS population. The 2013 

National Drug Strategy Household Survey found that 1.3 million Australians had used 

methamphetamines in their lifetime.62 A recent study shows that methamphetamine, a 

synthetic stimulant, remains the fastest-growing illicit drug in Australia 10,34 and tends to co-

occur with the use of other substances. There is limited data on the prevalence of 

methamphetamine use in pregnancy, there has been a global increase in the reported 

incidence of maternal drug use.102,544 This is partly due to under-reporting in pregnancy and 

too late presentations for antenatal care. The latter increases risk factors for a referral to 

the Department for Child Protection and Family Support (CPFS).545  

Despite the overwhelming evidence for the critical role parents’ play in their child’s 

development and the need for parents to be well supported 329, it has been apparent for 

some time that WA has not dedicated the resources to support vulnerable families.331 

Research confirms the primary drivers for CPFS interventions in Western Australia (WA) are 

family and domestic violence, parental substance abuse, mental health and 

homelessness.102 These issues are often interrelated, co-occurring and have a lasting and 

adverse effect on families, resulting in child removal.326,334 The Department of Child 

Protection and Family Support (known as Department of Communities since July 2017) 

report that numbers of children removed from their parents and placed in care in WA have 

increased from 2,630 children in 2007 to 4,795 in 2017; this represents an 82% increase and 
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Aboriginal children were 11 times more likely to be removed.335 A subset within this group 

and significant for our study is the number of infants and newborns being removed in 

Western Australia and nationally. A recent Australian Institute of Health and Welfare report 

showed that nationally children under 1 year of age were the most likely to have received 

child protection services at 37.8 per 1,000 and most likely to have notifications 

substantiated for child maltreatment.102  

 In WANDAS we recognize that there is no single agency in Western Australia that can 

address the complex needs and situations of women and mothers with AOD use, and 

substance-exposed children. Community partnerships developed on the basis of formal 

service agreements between agencies that have contact with vulnerable women and/or 

their infants are required.545 Often child-focused and adult-focused agencies operate in 

silos.192 Children born to mothers who use methamphetamine and other drugs are at higher 

risk of notification to the child protection agency. Research confirms that pregnant women 

are generally motivated to change during pregnancy so as to facilitate a healthy outcome for 

herself and her baby and prevent her child from being taken into care.178,192,341 One of the 

associations and arguably a reason for infant entry into care is their mother’s contact with 

the health system in the perinatal period where they disclose AOD use 171,326,335,546 yet 

studies suggest the women disclosing AOD use are subjected to social stigma surrounding 

drug use 545 and are often labelled as “bad parents”.547 Co-existing complex personal and 

psychiatric needs of the mothers, and high levels of clinical risk factors during pregnancy 

heighten child protection concerns and out of home placement.356,545 

Community-based services in WA are fragmentary and uncertainty with respect to funding 

means that they are unable to establish long term presence in the sector.335 In this 
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environment alternative models that provide long-term, supportive and community-based 

early intervention services to keep families together are increasingly scarce.356,539 

The conflict for WANDAS as providers of maternity service, particularly the implications for 

our Aboriginal patients, is underpinned by the legacy of the Stolen Generations 202, the 

historical child removals, the associated trauma548, chronic dislocation, disadvantage and 

racism; these continue to be significant contextual factors which make engagement difficult 

and child removal common.341,549 This paper will explore and describe the trends and risk 

factors associated with the high number of infant removals within our service when child 

protection concerns are perceived to exist.  

Methods 

Study Design and Participants 

A prospective study was undertaken of patients attending WANDAS − a state-wide specialist 

service providing multidisciplinary care to pregnant women with significant and problematic 

MA use. Recruitment took place between July 2015 and December 2016. Women who had 

been accepted for pregnancy care with WANDAS and identified methamphetamine as their 

primary drug of choice were approached to participate. Written informed consent was 

provided by all participants. Exclusion criteria were: maternal intellectual disability, 

significant mental health issues affecting competence, and current treatment with 

methadone or buprenorphine for opiate dependence. Social workers reviewed all women 

and referred to CPFS when concerned with lack of supports and infant risk. 

Ethics  

Ethics approval was granted by Western Australia’s Women and Newborn Health Service 

Human Research Ethics Committee, The Human Research Ethics Committee, University of 
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Western Australia, the Western Australian Aboriginal Health Ethics Committee and by 

Western Australia’s Department for Child Protection and Family Support (CPFS). 

Data collection 

Basic demographic data, socioeconomic details, CPFS involvement in a previous pregnancy 

and relevant medical history were obtained at the women’s initial antenatal visit. A 

standardised drug and alcohol assessment tool 206,409 was administered to document current 

and previous use of alcohol and other drugs. Birth details were obtained by reviewing 

medical records. All mothers and infants including infants removed from maternal care 

shortly after birth were invited to return when their infants were approximately 12 months 

of age for the developmental assessment using the Griffiths Mental Development Scales 

(GMDS).550 This took place with the co-operation of CPFS. 

Data Analysis 

Study data were collected and managed using REDCap, electronic data capture tools hosted 

at the University of Western Australia.431 Socioeconomic status was recorded using the 

Australian Bureau of Statistics’ Index of Relative Socio-economic Advantage and 

Disadvantage based on postcode.399 The Australia-wide mean for the Index is 1000; a score 

lower than this indicates relative disadvantage. Maternal methamphetamine use was 

classified as mild at < 5 points, moderate (5−9 points a day) or heavy (10 or above points per 

day − 10 points is equivalent to 1 gram of methamphetamine) use during pregnancy. 

Statistics for Windows, Armonk, NY: IBM Corp). All hypothesis tests were two-sided and 

p- values <0.05 were considered statistically significant. Griffiths’ scores were normally 

distributed, however, have been displayed as medians for ease of comparison. Univariate 

comparisons were made using the independent t-test based on CPFS involvement vs no 
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involvement, removal of infant vs remained in maternal care and analysis of Aboriginal 

versus non-Aboriginal removals and non-removal and p- values <0.05 were considered 

statistically significant.  

Results 

Maternal Results 

Maternal Characteristics in relation to CFPS status and infant placement are reported in 

Table 7.1. The mean maternal age was 26.6 years. Women who were not involved with CPFS 

were more likely to be Caucasian, be in a relationship, and have stable accommodation. The 

women with no CPFS involvement had higher levels of educational attainment, higher rates 

of employment, and lived in less disadvantaged areas. The group who lost custody of their 

children had the highest rates of heavy methamphetamine use and of polysubstance abuse. 

The women whose infants were removed from their care were more likely to be Aboriginal, 

were all unemployed and none had completed high school. They had higher rates of 

unstable and disadvantaged living situations. Whilst all groups had high rates of mental 

health disorders, depression rates (46.4%), anxiety (24.3%) and PTSD (20.5%) the group who 

lost custody of their infant had higher rates of personality disorders (24%) and significant 

mental health history, such as child sexual abuse. Family and Domestic Violence (FDV) were 

identified by 97 women out of the 112 (86.6%) which impacts on the vulnerability and 

increases the likelihood of referral to Child Protection Services from our social workers. 

Twenty-three women attended drug court (21.1%) and 43 women (39.4%) performed urine 

drug screens as part of CPFS plan. Drug and Alcohol counselling was attended by 85 women 

(78%), and 54 women (49.5%) undertaking rehabilitation for their drug use which was a 

positive step for infants remaining in maternal care.  
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Neonatal Results: Follow-up Vs Non-Follow-up (Table 7.2)  

The infants who were removed by CPFS accounted for 33 (30.3%), and 24 of these were 

Aboriginal infants. Developmental assessment by the Griffiths’ Mental Development Scales 

(GMDS) was performed on 60% (n=65) of the eligible children (Table 7.2). Children who had 

been removed from maternal custody at birth had lower General Quotients than children 

who were discharged into maternal custody (p=0.043). This difference did not remain 

statistically significant after adjustment for other variables, (mean effect -5.1, 95% CI -10.9-

0.71, p=0.084). The children of women who were Aboriginal had lower general quotients 

than non-Aboriginal women (mean effect -5.3, 95% CI -10.5-(-0.03) p=0.049), this difference 

was not statistically significant after adjusting for other confounding factors including 

tobacco and alcohol and environment.  

Discussion 

Women in our study who were the subject of reports to the West Australian child protection 

agency, the Department of CPFS, experienced socioeconomic disadvantage and resided in 

the more socially deprived areas in Perth.399 Aboriginal women are over-represented in our 

study, with only 3% of Western Australia’s total population identifying as Aboriginal or 

Torres Strait Islander. Aboriginal infants made up the majority of those removed from their 

mother’s care by CPFS (24 out of 33). Previous research with women involved with the child 

protection system, particularly mothers of infants, has reported multiple risk factors and 

high levels of disadvantage.159,551,552 The high numbers of our women who are already 

known to CPFS due to previous pregnancies indicate that this cohort has chronic needs 

associated with economic disadvantage, social exclusion and co-occurring mental health, 

AOD use and FDV, factors which trigger child protection scrutiny and intervention.553 
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We observed that the mothers in our study whose infants were removed were some of the 

heaviest (1 gram a day) MA users in terms of frequency and dosage, and had higher rates of 

sustained use throughout pregnancy compared to the group that retained custody of their 

infants. Many of the women reduced their MA use during pregnancy and attended drug 

counselling to help them remain stable. Whilst this may lend weight to the hypothesis that 

antenatal MA exposure has a detrimental effect on a child’s neurodevelopment, the 

possibility that out-of-home placement is poorly supportive of a young child’s development 

cannot be excluded. Maternal use of methamphetamine has been shown to affect the 

growth and development of their infant to varying degrees.39,309,554 It is of concern infants 

removed from maternal care performed less well at around 12 months in a standardised 

developmental assessment although this did not meet statistical significance the effect was 

seen in all subscales. Aboriginality may contribute to this effect as they performed less well 

even when adjusting for other risk factors and they make up a significant part of the group 

removed from maternal care (72.7%). There is general agreement in the literature that this 

vulnerable group of children warrant ongoing developmental follow-up however this is not 

universally done.178,235,324 Some studies have argued that reporting to the child protection 

system is not the best way to help prevent harm to an infant.172,555 Programs that integrate 

services, such as antenatal care, parenting programs and child-related services, suggest that 

these programs are associated with positive outcomes on child development, but only 

limited evidence is available to support improvements in parenting.48,60 

CPFS, with its limited resources, have a policy of mandating rehabilitation for drug-using 

mothers; however, in Perth we have only one mother-and-child rehabilitation service where 

mothers can be with their infant. Others have highlighted the lack of treatment support 

services for pregnant women, and note that in the absence of appropriate services, 
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surveillance leading to removal is more likely than family support.178,556 Research confirms 

that pregnant women are generally motivated to change during pregnancy so as to facilitate 

a healthy outcome for herself and her baby and prevent her child from being taken into 

care.178,192,341 One of the associations and arguably a reason for infant entry into care is their 

mother’s contact with the health system in the perinatal period where they disclose AOD 

use 171,326,546, yet studies suggest the women disclosing MA use are subjected to social 

stigma surrounding drug use 545, and often are labelled as undeserving.547 Paradoxically, 

public health policies and interventions intended to maximise positive health outcomes 

have led to an increase in infants being placed into out of home care with long term 

negative health and social outcomes for them, their mothers and families.192,557 

Before suggesting specific approaches to address this dilemma, we wish to clearly state that 

we are not advocating prioritising parental needs over child protection needs. Instead, the 

aim for us is to identify the inherent tension posed by inadequate intensive support services 

that may stabilise the women in the context of her MA addiction being seen as a chronic 

disease while maintaining parental care.74 A meta-analysis of studies comparing outcomes 

for children remaining in maternal care versus OOHC indicates that removal may not 

improve child outcomes.74,104,558  Participating and engaging with Specialist Drug and Alcohol 

Services such as WANDAS has been identified as protective factors for infants of pregnant 

mothers with AOD use and co-occurring mental health and trauma. In caring for women in a 

specialist AOD service we recognise that no single discipline possesses the knowledge 

required to manage the multiple complex issues that affect these families; we believe that 

parents must have a say in what is achievable and realistic in pregnancy. We need the 

women who attend the service to know that the health professionals in whose care they 

have entrusted themselves, have the skills and knowledge to help them deal with their 
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addiction to improve outcomes. Removal of a child is very distressing and has longer-term 

harmful consequences for the family and is at odds with how the team view their role in 

caring for women.324,559 Midwives have expressed concern about the distress caused by the 

removal of a newborn.560 Many of the women who have had a child removed from their 

care suffer ongoing trauma and mental health-related issues including increased AOD use 

and other risky behaviours. Many of these grieving women become pregnant quickly, only 

to have another infant removed.159,326 WANDAS philosophy of early access to antenatal care 

with intensive support for pregnant women is the first step to address this ongoing cycle.  

Limitations 

A limitation of our study is that it is a single-site study; however, WANDAS is the only 

tertiary referral centre for women with drug and alcohol use in pregnancy and captures 

those with complex AOD use. It is not possible to draw any inferences to the specific 

causality and severity of developmental deficit in the context of OOHC. Despite the 

limitations of this study, we have demonstrated that this group of infants is certainly at 

increased risk of removal into OOHC up to 18 years. This compounds the trauma, places 

more stress on the mothers and potentially increases the risk of relapse into AOD use.  

Conclusion  

Infants removed from maternal care were more likely to be from women with heavy MA 

use, adverse social factors and born to mothers who identified as being Aboriginal. It should 

not be assumed that all mothers who use MA neglect their infants need CPFS intervention 

and removal of the infant. Long term supportive and community-based models that offer a 

comprehensive range of maternal-child services would more effective at keeping families 

together. To this end, health professionals and maternity services have an important role in 
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engaging early with these vulnerable women to ensure positive outcomes for their infants 

with a particular focus on Aboriginal families.  

Conflict of Interest: There is no conflict of interest from the authors. 
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Table 7.1 Maternal Demographics Compared to CPFS Status 

Maternal Demographics 
n=109 

No CPFS involvement  
n=18 

CPFS involved but the 
child remained in the 
mother’s care 
n=58 

Child removed from 
maternal custody 
n=33 

Maternal age (yrs) 29.6 (6.2) 28.5 (5.1) 29.1 (5.8) 

    

Ethnicity    

Aboriginal 2 (11.1%) 30 (51.7%) 24 (72.7%) 

Caucasian 14 (77.8%) 27 (46.6%) 9 (27.3%) 

Other 2 (11.1%) 1 (1.7%) 0 

    

Marital status    

Single 6 (33.3%) 33 (56.9%) 18 (54.5%) 

De Facto 7 (38.9%) 20 (34.5%) 8 (24.2%) 

Married 3 (16.7%) 0 0 

Separated 2 (11.1%) 5 (8.6%) 7 (21.2%) 

    

Education    

Some high school 12 (66.7%) 56 (96.6%) 33 (100%) 

Completed high school 5 (27.8%) 2 (3.4%) 0 

Higher education 1 (5.6%) 0 0 

    

Employment    

Employed 4 (22.2%) 4 (6.9%) 0 

Unemployed 14 (77.8%) 54 (93.1%) 33 (100%) 

    

Accommodation    

Rented 9 (50%) 26 (44.8%) 6 (18.2%) 

Living with family/friends 6 (33.3%) 13 (22.4%) 8 (24.2%) 

Owned 2 (11.1%) 0 0 

Refuge 1 (5.6%) 9 (15.5%) 4 (12.1%) 

Homeless 0 4 (6.9%) 8 (24.2%) 

Prison 0 6 (10.3%) 7 (21.2%) 

    

Index of Relative Social 
Advantage and Disadvantage 

1025.8 (70.4) 972.6 (71.6) 970.2 (67.2) 

    

Family & Domestic Violence 11 (61.1%) 53 (91.4%) 30 (90.9%) 
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Table 7.2: Developmental Assessment Scores for Infants Removed from Maternal 

Custody 

 Removed from 
maternal custody 

(n=20) 

Remained in 
maternal custody 

(n=45) 

 

Griffith’s subscale Mean (SD) Mean (SD) P-value 

General Quotient 90.1 (11.6) 94.3 (9.4) 0.132 
Locomotor 86.2 (17.8) 93.6 (13.9) 0.073 
Personal-social 89.4 (17.1) 91.9 (13.1) 0.508 
Hearing and language 89.2 (12.4) 90.8 (11.6) 0.622 
Eye-hand co-
ordination 

93.6 (12.7) 96.4 (12.3) 0.400 

Performance 96.8 (15.3) 101.6 (11.0) 0.150 

  

Smoked during pregnancy 11 (61.1%) 51 (87.9%) 33 (100%) 

    

Drank alcohol in pregnancy 8 (44.4%) 12 (20.7%) 9 (27.3%) 

    

Methamphetamine use    

Mild (<5 points/day) 6 (33.3%) 8 (13.8%) 6 (18.2%) 

Moderate (5-10 points/day) 11 (61.1%) 40 (69.0%) 20 (60.6%) 

Heavy (>10 points/day) 1 (5.6%) 10 (17.2%) 7 (21.2%) 

    

Polysubstance use (≥3 non-
prescription drugs) 

3 (16.7%) 8 (13.8%) 9 (27.3%) 

Mental Health    

Axis 1 diagnosis 14 (77.8%) 54 (93.1%) 26 (78.8%) 

Personality disorder 2 (11.1%) 8 (13.8%) 9 (27.3%) 

Other mental health issues e.g. 
history of CSA 

3 (16.7%) 
 

17 (29.3%) 
 

14 (42.4%) 
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CHAPTER 8: MANUSCRIPT 6  

This manuscript reviews Prechtl’s General Movements Assessment (GMA) as an original 

approach to assessing infants with prenatal exposure to MA. This is the first time that GMA 

has been used in a drug and alcohol service to assess infants following prenatal exposure to 

MA. This assessment is used to predict the developmental risk factors for infants developing 

Cerebral Palsy or neurological delays.  

This manuscript was published in the Journal of Neonatology and Clinical Paediatrics, 2020, 

7:057 Doi: 10.24966/NPC-878X/100057. 

Characteristics of General Movement in infants prenatally exposed to 

Methamphetamine. 

Abstract: General movements (GMs) assessment is an original approach to predict early 

brain dysfunction following prenatal exposure to methamphetamine (MA) in a group of high 

-risk infants attending the Women and Newborn Drug and Alcohol Service. Prechtl’s General 

Movement assessment has demonstrated an excellent marker to predict cerebral palsy (CP). 

Aim: To evaluate whether a detailed assessment of General Movements in high- risk infants 

is predictive of neurological impairments in infants exposed to methamphetamine in 

pregnancy.  

Method: A mixed-methods prospective study of 112 high- risk infants, using video 

recordings at birth and at 4 months post-birth. The videos were assessed by two separate 

professionals trained in Prechtl’s method of assessing General Movements. A Griffith 

developmental assessment was undertaken at 12 months and the results compared to the 

optimality scores using a Pearson correlation.  
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Results: Of the 100 infants assessed in the newborn period, of these, n =24 (21.4%) had 

normal assessment (low risk of Cerebral palsy), n = 50 (44.6%) had poor repertoire and 2 

(1.8%) had Cramped-Synchronized , Hypokinetic n=23 (20.5%) . At 4 months 75 infants were 

assessed as normal fidgety movements and 2 infants had absent fidgety movements. One 

infant developed Cerebral Palsy and six infants were referred for Developmental assessment 

at 12 months. There was no significant correlation between motor optimality scores and 

Griffith’s scores at 12 months. 

Conclusion: This is the first study to our knowledge to report on general movements in this 

population. We found a high rate of poor repertoire in the first week of life however no 

increased rate of Cerebral Palsy. Motor optimality scores did not correlate with 

developmental outcomes at 12 months.  

Keywords: General Movements Assessment, Methamphetamine exposure, Optimality 

Scores, cerebral palsy, Women and Newborn Drug and Alcohol service. 

Introduction 

Methamphetamine use (MA) in pregnancy has been shown to affect the growth and 

development of the infant’s and results in long term developmental issues.89,309,532 Data is 

scarce in regard to the impact of prenatal exposure of MA use has on the development of 

the infant. This is largely due to the difficulty in separating the effect of the drug/s from 

other adverse social circumstances including poverty 495, mental health issues 15,332, family 

and domestic violence 216,222 and poor nutrition.35,55 It is generally agreed that these infants 

may certainly be at risk of developmental impairment and that they warrant formal follow-

up.500,561-563 This research aims to gather data on the health of these infants at birth, and 

evaluate whether a detailed assessment of GMs in high- risk infants is predictive of 

neurological impairments in infants exposed to MA in pregnancy.   
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Prechtl’s qualitative assessment of general movements (GMs) has been widely used as a 

tool for early identification of infants with neurodevelopmental disabilities.282,300 To the best 

of our knowledge, this method has not been reported in MA exposed infants before but has 

been shown to be useful in describing the abnormalities seen after exposure to Selective 

Serotonin reuptake inhibitor (SSRI) medications in utero.184 Other neonatal examination 

scoring systems (NNNS) have been documented in the Infant Development and Lifestyle 

Study (IDEAL) 532, but this tool is not generally used in Australasia and was therefore not 

chosen for our research.282,300 The qualitative assessment of general movements is a 

method that takes the complexity of the infant’s nervous system fully into consideration at 

the time of assessment 284,297. General movement assessment (GMA) is based on visual 

Gestalt perception 362. General movements are considered to be normal if the sequence, 

amplitude, speed, and intensity are variable282,295. Abnormal general movements are 

characterized by a lack of variability, especially in the movement sequence and Hypokinetic’ 

indicates that general movements cannot be observed during the whole recording, but 

isolated (usually upper) limb movements are present. In this case, a detailed assessment 

cannot be carried out 298,362. 

The young human nervous system generates endogenously 303,564. In the infant, a large 

variety of specific movement patterns, such as startles, GMs, isolated limb movements, 

stretches, yawning, and breathing movements emerge at 9 to 12 weeks’ postmenstrual age 

300,565. These endogenously generated movement patterns continue after birth and continue 

for the first six months post-birth (Appendix 8.1).  

GM’s assessments in this high-risk infant study will add to the current body of evidence 

regarding the impact of prenatal MA use and polysubstance use has on the infant’s 
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development 68,532. Prechtl’s General Movements assessments is a method of evaluating the 

movements of infants has been shown to be highly sensitive and specific in predicting future 

neurodevelopmental disability, particularly cerebral palsy 282,298. Einspieler et al 362 

presented a motor optimality score based both on standard GMA and on the assessment of 

other postures and movements than FM. She suggests that a low motor optimality score is 

associated with limited functional mobility and activity. The aim of this study is to compare 

Prechtl's GM’s assessment as a non-invasive qualitative way of evaluating the infant’s 

nervous system 362,566 with infant developmental outcomes for up to 12 months. 

Methods  

Participants  

This mixed-methods prospective study was performed as a single-blind study in term and 

preterm high-risk infants at the Women and Newborn Drug and Alcohol Service (WANDAS) 

in Perth Western Australia. Using a qualitative assessment of spontaneous general 

movements (GMs) in the infant’s at risk is a valid and reliable tool for evaluation. 

 Recruitment took place between July 2015 and December 2017. Women who had been 

accepted for antenatal care with the service and identified MA use as being their primary 

drug of choice were approached to participate. A standardised drug and alcohol assessment 

tool 206 was administered to document current and previous use of alcohol and other drugs. 

Polysubstance use was assessed and included. Written informed consent was provided by 

mothers or Child Protection and Family Support (CPFS) if the infant was in care. Term and 

preterm high- risk infants exposed to Ma during pregnancy were included. Two video 

recordings were undertaken one within the first week and the second at 4 months corrected 

age if preterm infant. A Griffith Developmental assessment was undertaken at 12 months 
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using the Griffith Mental Developmental Assessment. The exclusion criteria for the study 

were; infants with congenital malformations, genetic and metabolic diseases and ongoing 

ventilation therapy. 

Ethics  

 Ethics approval was granted by Western Australia’s Women and Newborn Health Service 

Human Research Ethics Committee, University of Western Australia, the Western Australian 

Aboriginal Health Ethics Committee and by Western Australia’s Department for Child 

Protection and Family Support. 

 General Movement Assessment 

GM’s assessment was performed in the first -week post-birth (generally around day 3-5) and 

again at 4 months corrected age. Video recordings were performed according to Prechtl’s 

GMA methodology 564. A video camera was stabilized on a tripod and the infants were 

videoed during an active wakeful state while lying supine on a cot and a mattress at 4 

months. The infants wore a nappy and were placed under a warmer to ensure comfort and 

temperature control. The video recording was performed by the hospital's medical 

illustrations department for consistency and reliability. The video clips used for this analysis 

lasted 20 minutes and contained at least three GMs. Two assessors evaluated the video’s 

both having trained in GMA assessment. One assessor was blinded to the medical history. In 

the case of a disagreement, a consensus was reached between the assessors or a third party 

would be used. The findings were classified as normal (N), Poor Repertoire (PR), or 

Cramped- Synchronised (CS) in the writhing period, and as normal fidgety (N), abnormal 

fidgety (AF), or absence of fidgety (F-) movements in the fidgety period. Applying the 

Prechtl’s optimality concept 298 a maximum score of 42 indicated an optimal score. 
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Developmental quotients using the Griffith Developmental assessment at 12 months were 

compared using regression analysis. The infants enrolled in the study were all examined and 

had a Griffith Developmental assessment, examination and any concerns arising would lead 

to a referral for ongoing follow up at child developmental services. 

Data Analysis  

 Descriptive statistics were calculated to describe the study sample. A phenomenological-

hermeneutic analysis was carried out on the data material from the  GMs observations 567. 

The interpretation process followed the hermeneutic circle from whole to part and part to 

whole. Study data were collected and managed using REDCap electronic data capture tools 

hosted at the University of Western Australia 431. Maternal MA use was classified into mild, 

(0-2 points per day) moderate (5 points a day) or heavy (10 or above points per day, 10 

points = to 1 gram of methamphetamine) use during pregnancy. Statistical analyses were 

performed using SPSS statistical software (version 22.0, IBM SPSS Statistics for Windows, 

Armonk, NY: IBM Corp). Kruskal Wallis Test was used to correlate the assessment of GMs 

and the Mann-Whitney U test and Chi-square test was used to compare differences 

between the observers and between variables of GMS at birth and 4 months. Pearson’s 

correlation was undertaken between optimality scores and Griffiths Mental Developmental 

scores at 12 months. Throughout the analyses, p <0.05 (two-tailed) was statistically 

significant. 

Results  

Maternal Factors 

The majority of the women used methamphetamine via the intravenous route either daily 

or binge use which was consistent use over a period of a few days (79.5%), n= 89 17.9% 
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(n=20) of the mothers reported polysubstance, in that they reported regularly using more 

than two different drugs, (excluding prescribed medications). Most of the women (87.5%, 

n=98) were cigarette smokers. 27% (n=30) of the women reported drinking alcohol. The 

mean age of the women was 28.9 years and the age ranged from 17 to 41 years old.  

52.7% (n= 59) of the women identified as Aboriginal, 44.6% (n=50) of the women identified 

as being Caucasian and 2.7% (n = 3) were of an ethnic background other than Caucasian or 

Aboriginal. Specifically, these women were Maori, Fijian, and Polynesian. Most of the 

women 93.7 %, (n=105) had not completed high school. Only 7.3% (n=8) of our population 

were employed. The women reported a high incidence of family and domestic violence 

86.6%, (n=97), 20 women were in prison and the remainder resided in the most 

disadvantaged areas of Perth. 

Neonatal Outcomes 

 A quarter of our infants (24.8%) were premature born at <37 weeks gestation at birth. The 

mean gestational age was 34 weeks. As noted above 62 were male and 52 infants were 

female. The median birth weight centile for the infants was 29th. Overall 23.8% of the 

infants had a birth weight below the 10th centile for gestation. The median head 

circumference centile was on 34th. The most common reason for admission to our Special 

Care Nursery Unit (SCN) was for respiratory distress (41%). We analysed the video 

recordings of 99 infants and compared the influence of neonatal variables on general 

movements and found no significant difference found between variables (Table 8.1).  

General Movement Outcomes (Table 8.2) 

Fifty of the video recordings were assessed as poor repertoire (44.6%), this group with PR 

had a mean birth weight of 3009 grams, the mean head circumference was 33.6 cms and 
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the mean Apgar score was 7 at 1 minute and 9 at 5 minutes. These infants were sleepy post-

birth and were slow to feed. 568 Normal GM was recorded for only (21.4. %) n= 24.  

The two infants found to have cramped synchronised (CS) movements (1.8%) had the 

following history. The women had a history of limited antenatal care, they injected MA and 

used up to 1 gram per week with some binge pattern. Both had a history of polysubstance 

use. Both women smoked on average 25 cigarettes per day. The infants had a mean birth 

weight of 2330 grams, head circumference of 33.3 cms (p 0.323) and Apgar scores of 8 and 9 

and 6 and 9. Both infants required admission to the Special Care Nursery (SCN) and required 

Continuous Positive Airway Pressure (CPAP).  The infants spent on average two months in 

SCN and were discharged to maternal care under Child Protection & Family Support (CPFS) 

but later were placed into out of home care.  At 4 months they had normal fidgety 

observations and normal Griffith’s Mental Developmental assessment at 12months with 

General Quotient’s (GQ) of 95 and 97.  Their Mean optimality scores (OS) were low 13 and 

20.  

At 4 months the 2/77 infants with absent fidgety movements had the following history, 

infant one was born at 38 weeks, and he weighed 3735 grams, HC 36 cms, Apgars 9, and 9. 

The infant had hypokinetic movements at first recording and absent fidgety at 4 months. His 

OS was 18 and at 12 months developmental assessment his GQ was 58 but no signs of 

cerebral palsy on examination. He was referred for ongoing developmental follow up. The 

infant was placed into CPFS care.  Maternal history was one of chaotic lifestyle, early 

pregnancy prison term followed by binge IVDU of MA. 

 The second infant with absent fidgety movements was a male infant born preterm at 34 

weeks; he weighed 2490 grams, HC of 31cms and Apgars of 8 and 8. He required admission 

to SCN for CPAP. General movement assessment at first recording was PR assessment and 



 206 

absent GMA at four months with an OS of 10.  At 12 months he had a normal examination 

with a GQ was 87. He was initially allowed home with his mother under CPFS care but was 

later removed and placed into out of home care due to IVDU and family and domestic 

violence.  Our male infant who was diagnosed with a left hemiplegic cerebral palsy with 

right-sided schizencephaly and pachygyria on MRI brain was born at 38 weeks following a 

normal delivery. The infant weighed 2670 grams, Apgars 8 and 8, HC 35 cms. He was 

admitted to SCN and did not have a writhing age video.  At 4 months he had reduced fidgety 

movements but not absent movements and an OS score of 26. At 16 months he returned for 

his Griffith’s Mental Developmental assessment and had a GQ of 89. He was referred for 

ongoing developmental assessment. He was discharged home with CPFS support to the care 

of the mother. Maternal history was one of IVDU of MA daily with polysubstance use of 

alcohol, and cannabis. The mother was prescribed anti epileptics and was treated with SSRI 

medication for depression.  

We found no statistical difference between groups, but we did identify that the infants had 

a high incidence of PR movements (44.6%) at the time of their first recording.  The mean 

Motor Optimality score was 26 was found during the writhing movements.  We found that 

male infants were more likely to have PR and have a lower gestational age of 34.3 weeks (p 

0.019 Table 2).   

Griffith Developmental Assessment (Table 8.3) 

Developmental assessment by the Griffiths Mental Development Scales was performed on 

58% (n=64) of the infants who returned at 12 months 569. The infants ranged from 10 to 21 

months old at assessment. The average age of assessment was 13 months (14th month of 

life). The clinician performing the GMDS was blinded to the maternal drug history and GM 
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outcomes. One infant had received a diagnosis of left hemiplegic cerebral palsy prior to 

assessment for this study as discussed above. The mean Griffiths General Quotient was 

92.7. The strongest sub-scale for this population was Performance, with a mean quotient of 

99.7. The weakest performance was in the Language sub-scale, with a mean quotient of 

89.9. When comparing the GQ scores with the Optimality scores we found no significant 

difference between groups and the p-value of 0.720. (Figure8. 1, 8.2). 

Discussion 

To our knowledge, we are the first Australian Drug and Alcohol Service to assess infant 

General Movement Assessment (GMA) to evaluate whether a detailed assessment of GMs 

in high- risk infants is predictive of neurological impairments in infants exposed to MA in 

pregnancy. There was no clear pattern of specific impairment in one area, although we 

identified quantitative movement differences between the writhing and poor repertoire. 

We found 50 infants from video observations were assessed as poor repertoire (44.6%), 

which we speculated was a response to maternal methamphetamine use prior to delivery. 

Some infants with poor repertoire GMs had additional cramped components. This compares 

well to a study of infants whose mothers had major depressive disorder, who had received 

SSRI treatment during pregnancy, they found a lower quality of movement and more signs 

of central nervous system stress 184. At the age of three to four months, more SSRI-exposed 

infants had monotonous movements (48% versus 20%) after adjusting for confounders. 

Einspieler 284 found that Poor repertoire GMs are common among very young infants, and 

they can be followed by either normal, abnormal of fidgety movements suggesting their 

predictive value is low 570. In contrast to this, studies have found poor repertoire GMs 

clearly demonstrate that the infant’s nervous system is not in an optimal condition at the 

time of the recording 300,362,363. Our results are in accordance with those of several previous 
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studies 284,305,571, showing that normal fetal movements in high-risk infants are associated 

with a low risk of developing CP. In line with our study, 3 studies 300,308,570,572 also examined 

the relationship between abnormal FMs and neurological dysfunction less severe than CP. 

The motor optimality score did not correlate with neurological dysfunction in the general 

quotient at Griffiths testing at around 12 months. Cioni et al 301
 found that the results of 

GMs assessment were highly correlated with neurologic outcomes and there is good 

evidence that GMs assessment can accurately predict the development of CP 300,304,572.  

Of the 99 infants in our study that were assessed, during the first-week post-birth and at 4 

months, 2 of the infants met the criteria for motor dysfunction and were referred for 

further developmental support. At 4 months 77 infants returned for their video recordings, 

n= 2 infants had absent fidgety movements, two infants were not assessed due to poorly 

expressed video recordings. Seventy-Five infants had normal fidgety movements. An 

abnormal score of ‘absent fidgety’ GMs whether preceded by ‘poor repertoire’ or ‘cramped 

synchronised’ movements meets the essential criteria of motor dysfunction 286,305 and 

requires further assessment and follow up. 

While our study did not identify a conclusive relationship to poorer neurological outcome in 

infants prenatally exposed to methamphetamine perhaps due to small sample size, 

however, it identifies a high-risk population with risk factors at birth and at 4 months. Often 

there is a clinical requirement for early recognition of infants who require intervention and 

treatment, particularly following prenatal exposure to methamphetamine and 

polysubstance use making follow up essential to identify risk factors for neurological 

outcomes. We also found that it is very important but challenging to engage women in 

follow up to provide them or caregivers with a realistic prognosis regarding the infant’s 
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development. Women attending WANDAS do not voluntarily seek medical care due to 

concern of child protection, infant removal and shame about their drug use 153,199,326. 

 Importantly, our study demonstrated that early GMA provides information additional to 

perinatal risk factors in relation to MA use thus potentially helping WANDAS to further 

target intensive family intervention and referrals for infants who have abnormal GMs. 

Future work of interest could also include neuroimaging with MRI brain in infants of 

mothers with high MA use. 

Limitations 

There are a few limitations to our study we would like to point out that our follow up only 

included the first 12 months post-birth. Engagement and follow up was challenging and we 

had a poor follow up rate which may influence our results. 

We had no control group as we acknowledge the difficulty in sourcing a matched control 

group in this population. Our final limitation was we used the maternal self-report to assess 

drug use. Infants born to mothers who have used MA in pregnancy may also have multiple 

confounding issues including poverty, nutrition, mental health and family and domestic 

violence, higher rates of incarceration which potentially places the infant at risk of poorer 

developmental outcomes. 

Conclusion 

The clinical significance of this detailed GMA using Prechtl’s General Movements 

assessments lies in a better description of the global categories, which certainly has 

implications when used with infants with prenatal exposure to MA. Although our population 

did not have a higher than background rate of cerebral palsy, there was a high amount of 
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infants with mildly abnormal general movements seen in the neonatal period (poor 

repertoire and hypokinesia) which could be related to maternal MA use. 
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Tables and Figures 

Table 8.1 General Movement Assessment at Birth and at 4 Months 

 

 

 

 

 

 

 

 

 

Table 8.2:  Influences of neonatal variables on writhing GMs. At Birth  

Neonatal variables 
 

Normal writhing (n=24) Poor repertoire (n=52) 
p value 

Mean SD* Mean SD* 

Birth Weight (g) 2994 449 3009 599 0.880 

Birth Length (cm) 48.4 2.6 47.9 4.1 0.826 

Head circumference (cm) 33.3 1.4 33.6 2.1 0.323 

Gestational age (weeks) 38.3 1.9 37.7 1.8 0.045 

Apgar at 1 min 8 1.7 7 2.3 0.228 

Apgar at 10 min 9 0.8 9 0.9 0.245 

GM Optimality Score 32 4 23 7 0.000 

Male 13 - 30 - 
0.251 

Female 11 - 22 - 

*SD: Standard deviation  

General Movements Assessment at Birth 
 

 Frequency Percent Valid  
Percent 

Cumulative  
Percent 

Valid 

Normal 24 21.4 21.4 55.4 

Poor Repertoire 50 44.6 44.6 100.0 

Cramped-
Synchronised 

2 1.8 1.8 13.4 

Hypokinetic 23 20.5 20.5 33.9 

Absent (Did not 
attend) 

13 11.6 11.6 11.6 

Total 112 100.0 100.0  
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Table 8.3: Influence of neonatal variables on fidgety GMS movement at 4 Months. 

Neonatal variables 
Normal 
(n=75) 

Absent fidgety 
(n=2) p valueb 

Mean SDa Mean SDa 

Birth Weight (g) 3084 489 2410 113 0.044 

Birth Length (cm) 48.8 2.9 48.0 0.0 0.458 

Head circumference (cm) 34.0 1.5 31.3 0.4 0.031 

Gestational age (weeks) 38.1 1.5 34.3 0.4 0.019 

Apgar at 1 min 8 1.9 8 0.0 0.343 

Apgar at 10 min 9 0.9 9 0.7 0.197 

Motor Optimality Total 
Score  

26 3 12 2 0.010 

Male  - 2 - 
0.500 

Female  - 0 - 

*SD: Standard deviation 
 b. Asymp. Sig. (2-tailed). 
  



 213 

Table 8.4:  Griffith’s Mental Developmental Assessment at 12 months 

Subscale 

All meth-
exposed infants  
Mean quotient 
(sd) 

n=64 

Preterm-born 
meth-exposed 
infants  
Mean quotient 
(sd) 

n=16 

Term-born meth-
exposed infants  
Mean quotient 
(sd) 

n=48 

Healthy term-
born controls 
median 
quotient 

n=443 

Median difference 
between meth-exposed 
term infants and healthy 
controls (95% CI, all p-
values <0.001) 

General 
Quotient 

92.6 (10.1) 90.7 (11.7) 93.3 (9.4) 113.0 -19.7, -22.5,16.8 

Locomotor 91.7 (15.4) 83.1 (16.3) 94.5 (13.9) 118.5 -24.0, 28.8, 20.5 
Personal-social 91.0 (14.3) 90.9 (18.0) 91.0 (12.9) 111.5 -20.5 ,-24.6, 16.7 
Hearing and 
language 

89.8 (11.3) 87.5 (12.4) 90.6 (10.8) 110.0 -19.4 ,22.2,15.7 

Eye-hand co-
ordination 

95.0 (12.0) 95.4 (11.7) 94.8 (12.1) 111.5 -16.7, 20.3, 12.9 

Performance 99.5 (12.3) 100.7 (12.4) 99.1 (12.2) 114.1 -15.0, 18.5, 11.2 
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Figure 8.1 Griffiths vs GM Optimality Scores at 12 months. 
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Figure 8.2 Griffith’s vs Motor Optimality Scores  

 

For both regression analyses above, the relationship between optimality scores and Griffiths 

were non-significant.  
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Appendix 8. 1:  Summary of Abnormal General Movements.284 

Poor Repertoire GMs (PR)      
 

 General Movements of different body parts do not occur 
in the complex way seen in normal GMs and whereby the 
sequence of GMs is monotonous; speed, amplitude and 
intensity lack the normal variability. 
 

Cramped-synchronized GMs 
(CS) 

Cramped-synchronized GMs (CS) This abnormal GMs 
pattern appear rigid as they lack usual fluent character 
and muscles contract and relax almost simultaneously. 
 

Chaotic GMs (Ch) this pattern movements consistently appear jerky and 
occur in large amplitude and high speed 

Abnormal FMs Amplitude and speed of FMs are exaggerated. These 
movements are seen rarely. 
 

Absence of FMs FMs could not observe 
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CHAPTER 9: MANUSCRIPT 7 

This manuscript reviews the developmental outcomes of infants exposed to 

methamphetamine in pregnancy. This is an exact replication of the publication but 

formatted for the thesis. It was published in the Journal of Paediatrics and Child Health, 

published on 16 August 2019. https://doi.org/10.1111/jpc.1461 

Developmental Outcomes following Prenatal Exposure to Methamphetamine: A Western 

Australian Perspective. 

Aim: To describe neurodevelopmental outcomes among a cohort of Western Australian 

infants exposed to maternal methamphetamine use during pregnancy, and to determine 

whether the Ages and Stages Questionnaire is a reliable screening tool for this population. 

Methods: Methamphetamine-using women were approached for participation when 

referred to the state-wide perinatal specialist drug and alcohol service for pregnancy care. 

Drug use during pregnancy was self-reported in each trimester using a standardised 

questionnaire. Ages and Stages Questionnaires were completed by infant caregivers at four 

and 12 months, and development was formally assessed at 12 months using the Griffiths 

Mental Development Scales. Griffith’s results for term-born infants in our cohort were 

compared to a Western Australian historical cohort of 443 healthy 1−2-year-olds. 

Results: 112 methamphetamine-using pregnant women participated in the study, from 

which there were 110 live-born infants. Ages and Stages Questionnaires were completed for 

89 (81%) and 78 (71%) of the infants at 4 and 12 months respectively. The Ages and Stages 

assessment identified 30 infants (33.7%) as having a potential developmental delay at four 

months, and 29 infants (38.7%) as having a potential developmental delay at 12 months. 

https://doi.org/10.1111/jpc.14618
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Griffiths assessments were performed on 64 (58%) of the infants, with a mean General 

Quotient of 92.7. This was significantly lower in term-born babies compared the historical 

cohort (who had a median general quotient of 113.0). There was a weak correlation 

between the 12-month Ages and Stages scores and Griffiths General Quotients (r=0.322), 

and no correlation between the four-month Ages & Stages Questionnaire scores and later 

Griffiths results.  

Conclusions: Infants born to women reporting methamphetamine use in pregnancy are at 

increased risk of developmental delay and may warrant enhanced developmental follow-up. 

However, they are a challenging group to follow due to complex psychosocial factors. Ages 

and Stages Questionnaires at four and 12 months were not helpful in screening for the 

infants who had a developmental delay at 12 months.  

What is already known?  

1. Methamphetamine use is a significant public health problem, and women sometimes 

continue to use the drug during pregnancy  

2. The complex social milieu within which perinatal substance abuse exists can negatively 

impact infant health and development 

3. The data on the specific effects of in-utero exposure to methamphetamine is sparse. 

What this paper adds 

1. Despite tertiary perinatal care, the one-year-old children of women who used 

methamphetamine in pregnancy had notably poorer developmental functioning than a 

historical control group of West Australian infants. 

2. Caregiver-completed Ages and Stages Questionnaire was poor at detecting a 

developmental delay in this population 
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3. This paper lends weight to the hypothesis that prenatal methamphetamine exposure has 

a negative impact on child development. 

Keywords: methamphetamine, maternal drug use, child development, developmental 

outcomes, ASQ, Griffiths Mental Development Scales. 

Introduction 

Methamphetamine is a central nervous system stimulant that is not presently available in 

any legal manner in Australia (1). The 2016 National Drug Strategy Household Survey found 

that 1.3 million Australians had used illicit methamphetamine in their lifetime (2). Obstetric 

risks associated with methamphetamine use in pregnancy, including placental abruption, 

hypertension, preterm birth, and fetal growth restriction, are becoming increasingly well-

defined (3). The effects of methamphetamine on the developing fetus, however, are less 

well understood.  

Methamphetamine crosses the placental and blood-brain barriers (4), potentially achieving 

higher drug levels in the fetus than the mother (5). The effects of prenatal drug exposure on 

brain development are complex, dependent on dose, point of exposure in pregnancy, route 

and frequency of maternal drug use (6). Whilst fetal methamphetamine exposure has not 

conclusively been shown to be teratogenic (7), animal studies suggest it has a negative 

impact on the developing brain. In the rat model, methamphetamine is toxic to certain 

neurons of the developing fetus, with subsequent loss of volume in focal brain areas, motor 

deficits, and behavioural differences (8). Human neuroimaging studies have demonstrated 

smaller basal ganglia and hippocampal volumes (9), as well as altered metabolic signals 

suggestive of aberrant neuronal development and cellular function in children exposed to 

methamphetamine antenatally (10). Studies assessing child development, however, have 

not conclusively demonstrated that methamphetamine exposure in-utero impacts postnatal 
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neurodevelopment. Whilst small clinical studies have shown lower IQ or developmental 

assessment scores in methamphetamine-exposed children compared to controls (11-13), 

the largest study to-date, the Infant Development Environment and Lifestyle (IDEAL) study 

showed no differences in overall cognitive or motor development between exposed children 

and controls at one, two, and three years of age (14).  

Western Australia has some of the highest rates of methamphetamine use in the country 

(2), and the women referred to our service tend to be heavy users with numerous adverse 

social factors. We felt that the infants in our population would be exposed to larger 

cumulative methamphetamine dosages, as well as more complex social disadvantages than 

the IDEAL cohort, potentially placing them at higher risk of adverse neurodevelopmental 

outcomes. We, therefore, aimed to follow up infants exposed to MA with the primary 

outcome of documenting developmental attainment at one year of age. Our current service 

model only allows for follow-up of infants for the first few months of life, and formal 

developmental testing demands significant resources. We, therefore, administered Ages 

and Stages Questionnaires at four and 12 months of age with a secondary aim of 

determining whether this tool could be used to accurately screen for the infants in our 

population which warrant referral for closer surveillance or further assessment. 

Methods 

A prospective cohort study was undertaken from King Edward Memorial Hospital (KEMH), 

which is a state-wide referral centre for Western Australia. KEMH’s Women and Newborn 

Drug and Alcohol Service (WANDAS) is a specialist service providing multidisciplinary care to 

pregnant women with significant drug and alcohol issues from all over Western Australia. 

Recruitment took place between July 2015 and December 2016. All women referred in this 

time who identified methamphetamine as their primary drug of use were invited to 
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participate. Exclusion criteria were: intellectual disability, significant mental health issues 

affecting competence, and current treatment with methadone or buprenorphine for opiate 

dependence. Figure 9.1 summarises recruitment and follow-up. Written informed consent 

was provided by all participants. Ethics approval was granted by Western Australia’s Women 

and Newborn Health Service Human Research Ethics Committee, University of Western 

Australia, the Western Australian Aboriginal Health Ethics Committee and we had the 

cooperation of Western Australia’s Department for Child Protection and Family Support 

(CPFS). 

 Antenatal Care and Quantification of Drug Use 

Care for study participants proceeded as per our standard model, with midwifery-led 

multidisciplinary care commencing ideally in the first trimester. A detailed history was taken 

on past and current drug and alcohol use using a standardised set of questions. Women 

were asked about the frequency, dose, and route of each drug used. This was repeated in 

the second and third trimesters. Urine drug screening was only done if there was a specific 

clinical need or it was court mandated. This was to foster patient trust and encourage 

engagement with the service. In taking this pragmatic approach we were aware drug use 

may be under-reported. Methamphetamines use also fluctuated over the course of the 

pregnancy. For this reason we did not try to quantify total fetal dose exposure, rather 

grouped the mothers into “mild” (<5 “points” per day, where 10 points equals one gram), 

“moderate” (5-10 “points” per day), or “heavy” (>10 “points” per day) users at the heaviest 

usage during pregnancy. After delivery, neonatal data including growth parameters, Apgar 

scores, and any special care nursery admissions were obtained from the medical records. All 

growth parameters were converted to centile according to the World Health Organisation 

Child Growth Standards (15). 
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Postnatal Follow-up 

Our standard practice involves early follow-up of infant growth and feeding, but infants are 

generally discharged from our service by three months of age and we do not normally 

perform any developmental screening or follow-up. Study infants had follow-up visits at 

four and 12 months of age. At both the visits the Ages and Stages Questionnaire (16) was 

explained to the infant’s caregiver (parent or otherwise) by either a doctor or midwife. The 

caregiver was then left to complete the questionnaire. The questionnaires were 

subsequently anonymised, so at the time of analysis, the maternal drug history was not 

known.  

The Griffiths Scales (birth – two years) is a standardised developmental assessment tool that 

assesses five developmental sub-scales: Locomotor, Personal-Social, Hearing and Language, 

Eye-Hand Coordination, and Performance, (which assesses problem-solving and the ability 

to reason in practical situations) (17). The summation of the scores from each sub-scale is 

used to generate a General Quotient which provides an overall assessment of the child’s 

functioning. All the Griffiths assessments were performed by paediatricians who were 

blinded to the maternal drug history but were aware the assessment was being done as part 

of perinatal substance use research. Any result greater than two standard deviations below 

the test means prompted referral for further assessment. We chose this relatively early 

follow-up time point in the hope of maximising attendance. Every effort was made to 

encourage women and or carers to return for follow-up. Initial non-responders were 

contacted repeatedly, and assistance was provided with transport where possible.  

Data Analysis  

Study data were collected and managed using Redcap electronic data capture tools (18) 

hosted at the University of Western Australia. Using the Australian Bureau of Statistics’ 
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Index of Relative concept of Socio-economic Advantage and Disadvantage (19), the score 

corresponding to each mother’s address was determined. This provided an additional 

measure of socio-economic status. The Australia-wide mean for the Index is 1000, with a 

score lower than this indicating relative disadvantage. ASQ responses for each of the five 

domains (communication, fine motor, gross motor, personal social and problem-solving 

skills) were converted to “pass”, “borderline” or “fail”, and total ASQ score was divided by 

five to give the mean. Statistical analyses were performed using SPSS statistical software 

(version 22.0, IBM SPSS Statistics for Windows, Armonk, NY: IBM Corp). All hypothesis tests 

were two-sided and p- values <0.05 were considered statistically significant. Univariate 

comparisons were made using the independent t-test. Effects of dose (mild vs. moderate vs. 

heavy), route (intravenous vs. other) and temporal pattern (reduced or ceased vs. 

sustained) on Griffiths sub-scale and General Quotients were assessed using multiple linear 

regression with adjustment for gestational age, birth weight percentile, alcohol 

consumption, polydrug use and socioeconomic status. Other factors such as smoking during 

pregnancy, alcohol use, ethnicity and CPFS involvement were assessed for their effect on 

General Quotient only. Adjusted mean effects and 95% confidence intervals (CI) were 

presented. Given that we were using the 1996 version of the Griffiths assessment, and 

population test scores are known to drift upwards over time, we compared the median sub-

scale and General Quotients of the term-born children in our cohort with a historical control 

group of Western Australian children we found in the literature (20). This group assessed 

443 healthy West Australian children at a median age of 16 months using the same version 

of the Griffiths scales to act as a control group in a study on neonatal encephalopathy. 

Comparisons were made using the one-sample t-test. Follow-up and non-follow group 
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comparisons were made using the Mann–Whitney and the chi-square test for continuous 

and categorical data respectively. 

Results 

Of the 220 women who were eligible to be recruited, 112 consented to participate in the 

study and gave birth to 110 live infants. Table 9.1 presents demographic data for those 

mother-baby pairs who completed the follow-up visits compared to those who did not 

attend follow-up. No statistically significant differences were found between the two 

groups. The children ranged from 10 to 21 months old at Griffiths assessment, with an 

average age of 13 months. Full Griffith’s results are presented in Table 9.2. One infant had 

received a diagnosis of left hemiplegic cerebral palsy prior to assessment for this study, with 

right-sided schizencephaly and pachygyria on MRI brain. A second had a history of E. coli 

meningitis in the neonatal period. Both infants were included in the analysis with their 

General Quotients being 85 and 89 respectively. The mean General Quotient for the group 

was 92.7. The strongest sub-scale was Performance, with a mean quotient of 99.7. The 

weakest functioning was in the language sub-scale, with a mean quotient of 89.9. Six 

children (9.4%) were found to have clinically significant developmental delay in one or more 

sub-scale (<2SD below mean as per test manual), with no specific pattern of delay/s, and 36 

children (56.2%) were functioning between one and two standard deviations below the 

mean in at least one sub-scale. 

No effect of dose, route or temporal pattern of methamphetamine use was found on sub-

scale or General Quotients either univariately, or after adjustment for gestational age, birth 

weight percentile, polysubstance and alcohol use, and socioeconomic status. Children, who 

had been removed from maternal custody at birth, had lower General Quotients 

univariately than children who were discharged into maternal custody (89.1 vs 94.2). This 
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effect persisted after adjustment for other variables, however not to statistical significance 

(mean effect -5.1, 95% CI -10.9-0.71, p=0.084). The children of women who were Aboriginal 

had lower General Quotients than those born to non-Aboriginal women in the adjusted 

model (mean effect -5.3, 95% CI -10.5-(-0.03), p=0.049). No effect of alcohol or 

polysubstance use was found. The term-born infants in our cohort had significantly lower 

scores across all sub-scales and the General Quotient compared to healthy controls from a 

population-based group (20) (all p-values <0.001). 

The ASQ identified 30 (33.7%) and 29 (38.7%) children as having a suspected developmental 

delay at 4 and 12 months respectively (full ASQ results in Table 9.3). There was no 

correlation (r=0.055) between mean ASQ scores at 4 months and subsequent Griffiths 

General Quotients. There was only a moderate correlation (r=0.322) between 12 months 

ASQ mean scores and Griffiths General Quotients (assessed at the same point in time) 

(Figure 9.2). 

The 12-month ASQ had a sensitivity of 30.4%, a specificity of 86.9%, a positive predictive 

value of 43.6%, and a negative predictive value of 78.8%.  

Discussion 

We are the first Australian group to examine infant outcomes following prenatal 

methamphetamine exposure. The developmental attainment of this group of infants was 

lower than both tests means and means from a historical control group of West Australian 

toddlers across all domains of the Griffiths scales. There was no clear pattern of specific 

impairment in one area, although the language scores were the lowest on average. The 12-

month ASQ was not a sensitive tool for detecting developmental delays in this group of 

children, and four-month ASQ results were not predictive of developmental trajectory. 
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Our findings support those of a South African group, who also reported lower Griffith’s 

scores in 15 methamphetamine-exposed children compared to 22 non-exposed controls 

(12). The results cannot be directly compared due to their publication of only a limited 

aspect of the Griffiths scoring and age at scoring being 2−4 years. Our findings contrast 

those of the IDEAL study, which demonstrated only certain fine motor deficits in 

methamphetamine-exposed children at one year of age, and no broader pattern of 

developmental deficit (14). Factors possibly contributing to this difference are that our 

women used methamphetamine more frequently on average during pregnancy (95.5% 

using at least weekly vs. 60.8% in the IDEAL cohort. The women we recruited had low levels 

of employment and educational attainment, high levels of family and domestic violence, 

and a significant number of women in unstable living situations or incarcerated. The 

socioeconomic disadvantage has been widely published to have an adverse impact on 

childhood development (21), particularly in the domains of language and executive 

functioning (22). This may account for some of the deficit found in our children and may go 

some way towards explaining why the language sub-scale yielded the lowest scores. 

Aboriginal women were significantly overrepresented in the study, consisting of 52.7% of 

our group when only 4.3% of women giving birth in Australia are Aboriginal (23). Bennett et 

al. showed that the Griffiths assessment is a culturally-valid tool for urban Aboriginal 

children, with results comparable to the Griffiths standardisation population in 55 12-

month-old Aboriginal children living in Sydney, New South Wales (24).  

Limitations of this study 

The women cared for by WANDAS live within a specific and rather unique group of social 

circumstances, which made recruitment of an appropriately matched group of controls 
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prohibitively difficult. Without controlling for the wide range of adverse social factors 

surrounding these children, it is impossible to draw any conclusions as to the specific 

causality and severity of their developmental deficit. Given our lack of direct control group, 

it is difficult to accurately quantify how significant the developmental deficit observed in our 

study population is. The upward drift of test scores over time in a given population has been 

observed with the Griffiths and Bayley scales, as well as IQ assessment tools (25). It is, 

therefore, reasonable to assume that today’s children would have higher scores than the 

group of children used to standardise the Griffiths in the 1990s. This was indeed found to be 

the case in the work by Dixon et al. (20) used as our historical control group. This control 

group of 443 healthy Western Australian toddlers had scored at least 10 quotient points 

higher than the published Griffiths means in all sub-scales and General Quotients (20). This 

gives us some insight into what more recent “normal” Griffiths results may be, making the 

scores of our study children even more markedly low. However, this study is now more than 

15 years old, so today’s children may have even higher average attainment on Griffiths 

testing. Use of the latest edition of the Griffiths assessment would have alleviated this issue 

however it was released after our commencement of this study. 

Our reliance on maternal reporting of drug use (as opposed to formal testing) means there 

can be no certainty in our breakdown of dose exposure groups. We did not exclude women 

who used other illicit drugs, (provided methamphetamine was their primary drug of 

addiction). These factors, in addition to our small sample size, meant we could not 

characterise a potential dose-response relationship, or precisely isolate the effect of 

methamphetamine on neurodevelopment from that of other drugs. In addition, our follow-

up rate was low, with only 58% of the infants undergoing full assessment. There were 

numerous challenges in bringing the children back for follow-up including disorganised 
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parental lifestyles and lack of transport availability, making follow-up difficult to achieve 

without significant dedicated resources. Another limitation of our study is that it was 

performed at a single tertiary site, with our patients tending to have severe drug problems 

and social issues, making our results difficult to generalise to the broader group of 

occasional methamphetamine users.  

 Despite the limitations of this study, we have demonstrated that this group of children is 

certainly at increased risk for developmental delay. We hope to continue to follow-up this 

cohort of children and document their developmental progress, behaviour, and educational 

attainment over the course of childhood.  

Conclusion 

Methamphetamine use has become a significant health problem in Australia and around the 

world over recent decades. We found that children exposed prenatally to 

methamphetamine have poorer developmental functioning at one year of age compared to 

test norms and a historical control group of West Australian children. As the number of 

infants in this study was small, only tentative conclusions can be drawn from our findings on 

their developmental profile. However, areas of concern have been identified and most of 

these correlates with the available literature regarding motor skills and language 

development. The fact that these could be identified in such a small cohort suggests 

important concerns that deserve further scrutiny. Although these children may warrant 

increased surveillance for developmental issues this may be difficult to achieve due to a high 

loss to follow-up as seen in our cohort. The ASQ was not a useful screening tool in this 

population.  
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Tables and Figures 

Table 9.1: Demographics with Comparison between those Followed Up to 12 

Months and those Lost to Follow-Up. 

Maternal and Neonatal 
Data 

Number (%) / mean 
(SD) 

Followed up to 12 
months 

Lost to follow-up 

Mothers n = 112  n = 65 n = 44 
Age (yrs) 29.6 (5.5) 32.5 (5.7) 31.9 (5.3) 
Ethnicity    
  Caucasian 50 (44.6 %) 32 (50.0 %) 17 (38.6%) 
  Aboriginal 59 (52.7 %) 32 (50.0 %) 24 (54.5 %) 
  Other 3 (2.7%) 0 (0.0%) 3 (6.8%) 
Accommodation    
  Stable housing 72 (64.3 %) 44 (68.8 %) 25 (56.8 %) 
 Homeless or staying in refuge 27 (24.1 %) 13 (20.3 %) 13 (29.5 %) 
  Prison 13 (11.6 %) 7 (53.8 %) 6 (46.2 %) 
Index of Relative Socioeconomic 
Advantage and Disadvantage 

979.2 (72.1) 992.2 (76.0) 966.4 (62.3) 

Methamphetamine Use    
  Mild 28 (25.0 %) 17 (25.9 %) 10 (22.9 %) 
  Moderate 57 (50.9 %) 32 (47.8 %) 25 (61.0 %) 
  Heavy 27 (24.1 %) 16 (39.0%) 9 (20.1 %) 
Route of methamphetamine 
use 

   

  Intravenous 76 (67.9 %) 44 (68.8%) 30 (66.7 %) 
  Smoked 28 (25.0 %) 17 (25.4 %) 11 24.4 %) 
  Both 8 (7.1 %) 4 (6.0 %) 4 (8.9 %) 
Temporal pattern of 
methamphetamine use 

   

  Cut down or ceased 69 (63.9 %) 42 (65.5 %) 25 (61.0 %) 
  Sustained 39 (36.1 %) 22 (34.4 %) 16 (39.0 %) 
Alcohol during pregnancy    
  Yes 34 (30.4 %) 47 (70.1 %) 29 (64.4%) 
  No 76 (67.9 %) 20 (29.9 %) 14 (31.1 %) 
Smoked during pregnancy    
  Yes 98 (87.5 %) 54 (84.4 %) 40 (90.9 %) 
  No 14 (12.5%) 10 (15.6 %) 4 (9.1 %) 
Polysubstance use    
  Used ≥ 3 drugs (not including 

prescribed medications) 
20 (17.9 %) 12 (18.7 %) 8 (18.2 %) 

  Used < 3 drugs  92 (82.1 %) 52 (81.3 %) 36 (81.8 %) 
Infants n= 110  N=65 N=44 
Sex: Male  34(51%) 26 (62%) 
     Female  33 (49%) 16 (38%) 
Gestation  37+6 (1.8) 37+6(1.5) 
Term/Preterm 48 (73.8%)/17 (26.2%) 83 (75.5%)/27 (24.5%) 34 (77.3%)/10 (22.7%) 
Birth growth parameter centile  

  
Weight 29th

 31st
 27th

 

Head Circumference 31.5th
 38th

 24.5th
 

Length 29th
 31st

 21.5th
 

Birth Weight Group  
  

Small for gestational age 26(23.6%) 13(20.0%) 12(27.3%) 
Appropriate for gestational age 77(70.0%) 51(78.5%) 26(59.1%) 

Large for Gestation 7(6.4%) 1 (1.5%) 6(13.6%) 
Child Protection & Family 
Support 

 
 

 

No involvement 18 (16.5%) 11(16.9%) 7 (15.9%) 
Involved but child remained in 
maternal custody 

58(53%) 34(52.3%) 
24(54.5%) 

Child taken into CPFS custody 33 (30.3%) 20 (30.8%) 13 (29.5%) 
Data shown as number (%) or mean (standard deviation; range); No statistical significance found between 
follow-up vs non-follow-up cohort.  
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Table 9.2: Griffiths Subscale Scores and General Quotient Score for Categories and 

Comparison with Control Group.   

Subscale 

All meth-
exposed infants  
Median 
quotient  
n=64 

Preterm-born 
meth-exposed 
infants  
Median 
quotient  
n=16 

Term-born 
meth-exposed 
infants  
Median 
quotient  
n=48 

Healthy term-
born controls 
median 
quotient 
n=443 

Median difference 
between meth-exposed 
term infants and 
healthy controls (95% 
CI, all p-values <0.001) 

General 
Quotient 

94.0 87.0 93.5 113.0 -22.5, 16.8 

Locomotor 91.0 78.5 95.0 118.5 28.8, 20.5 
Personal-
social 

90.0 86.5 90.5 111.5 -24.6, 16.7 

Hearing and 
language 

90.5 87.5 91.0 110.0 -22.2, 15.7 

Eye-hand co-
ordination 

91.5 92.0 95.0 111.5 -20.3, 12.9 

Performance 94.0 103.0 100.0 114.1 -18.5, 11.2 

CI, confidence interval 

Table 9.3: Developmental Delays as Detected by 4- and 12-months ASQ-3 vs 12-

month Griffith’ s assessment. 

Domain 
Fail or borderline 
on 4 mo ASQ 
n=89 

Fail or borderline 
on 12mo ASQ 
n=75 

Borderline or significant 
delay on Griffiths 
n=64 

Gross motor 19 (21.3%) 18 (24.0%) 22 (34.4%) 

Fine motor 8 (8.9%) 11 (14.7%) 17 (26.6%) 

Communication/Language 8 (9.0%) 8 (10.7%) 20 (31.2%) 

Personal-Social 7 (7.9%) 8 (10.7%) 18 (28.1%) 

Problem Solving/Performance 6 (6.7%) 11 (14.7%) 7 (10.9%) 

ASQ, Ages and Stages Questionnaire.  
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Figure 9.1: Flowchart of study recruitment and follow-up 
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Figure 9.2: Correlation between Mean Ages and Stages Questionnaire (ASQ-3) 

Scores at 4- and 12-Months Vs 12-Month Griffiths General Quotients 
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Manuscript Summary 

These chapters consisted of the seven manuscripts for this research. Each manuscript 

contains a synthesis of a chapter for women dealing with MA addiction and pregnancy. The 

first two papers provide an overview of the pattern of MA use on maternal lifestyle. These 

papers capture the untold story of the experiences that pregnant women face when they 

engage with services such as WANDAS in relation to their drug use. Fear of child protection 

and removal of their infant adding another layer of trauma and often a spiralling of the cycle 

of relapse. The chapters outline the infant outcomes because of maternal MA use and 

illustrate the complexity of drug addiction, mental health concerns and the possible long-

term sequelae for the infant. This was demonstrated through qualitative and quantitative 

phases of this mixed-methods explanatory sequential design by summarising the key 

findings and compared them to the extant literature. The use of General Movements 

Assessment contributes to the original work in this field to identify this group of high-risk 

infants with early screening for cerebral palsy or an early marker for neurological 

assessment. The design of a guideline to assess infants for signs of withdrawal is presented 

because of the research. A new referral pathway with a Western Australian Developmental 

service has also begun where funding was received from the Mental Health Commission in 

WA to follow up high-risk infants with suspected developmental delay secondary to prenatal 

exposure to drug and alcohol.  
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CHAPTER 10: DISCUSSION  

10.1 Introduction  

This chapter serves as a link between the quantitative and qualitative research phases, 

which explored key questions relating to the maternal and neonatal outcomes of prenatal 

exposure to methamphetamine. To achieve the study, aim and address the research 

questions a sequential explanatory mixed-method design was used.  

This chapter is divided into sections; 1) A mixed-methods design, 2) Integrating results, and 

3) Concluding remarks. I commence by providing an overview of the study and discussing 

the value of using a mixed-methods approach. I then integrate results and follow on with my 

discussion and conclusion. 

10.1.1 Mixed Method Design  

The combination of methods in a mixed-methods research design provides researchers with 

multiple ways of looking at a complex problem.573 It provides techniques and analyses to 

enhance understanding of the research and enables research questions to be answered.392 

The integration of quantitative and qualitative findings enhances the research findings by 

drawing inferences using both qualitative and quantitative methods in a single study.374,385 

The mixed-methods design for my study has provided data about the demographic 

characteristics and risk factors of women who are referred to WANDAS for pregnancy and 

postnatal care. The initial analyses 377 of the qualitative data from the interviews with the 

women confirmed the experiences of MA use during pregnancy and provided insight into 

drug use and the co-occurring mental health issues, FDV and fear of child removal identified 

by the descriptive analyses of the quantitative data from pregnancy health records, drug 

and alcohol assessments, the quantitative questionnaire on patterns of drug use and birth 
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outcome data from the study population. The mixed-methods design provided a deeper 

understanding of the data by allowing the observations of the general movements of infants 

to be compared with the quantitative data from the Griffiths developmental assessment. A 

phenomenological analysis 367,574 of the experiences of the women using MA, however, 

focused on the complexities of MA use and the effects on the mother−infant relationship 

and the outcomes for the infants.. The follow-up of infants at 12 months using the Griffiths 

Mental Development Scales assessed the risk for the developmental delay from prenatal 

exposure to MA (Chapter 9).  

10.2 Integrating Results 

This research introduced the cohort of pregnant women with regular MA use recruited for 

the study. Data collection involved 112 women who attended a specialist drug and alcohol 

service and who birthed 113 infants. The group was followed up for a period of 12 months 

to assess the developmental outcomes of infants exposed to MA use in pregnancy.  

 The qualitative phase included conducting semi structured interviews with 20 of the 112 

women to explore their experience with MA use in pregnancy. The observation of GMA in 

100 infants assessed the risk of developmental concerns such as cerebral palsy. 

Few previous research studies have been specifically designed to investigate MA use as the 

primary drug of choice for pregnant women in Perth.62 This is a significant oversight given 

that Perth and Western Australia have the highest levels of MA consumption in Australia 46 

9Additionally , the dynamic nature of the use, manufacture and uptake of MA over the last 

decade has been significant within the WANDAS population and Australia wide.3,12,114,493 

575Despite the significance of MA use as a public health concern, the scientific literature 

contains substantial knowledge gaps relating to MA use in pregnancy and outcomes for 

infants, as outlined in the literature review in Chapter 2.  
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While Chapters 4 to 8 presented the findings of the thesis from the quantitative and 

qualitative research phases in the form of manuscripts, it is crucial to synthesise the key 

findings from the quantitative studies that informed the design and focus on the subsequent 

qualitative research phase in this thesis. Using a qualitative method was the best way to 

explore the lived experiences of women using MA in pregnancy. 

10.2.2 Maternal Outcomes  

This study has identified that women who were referred to WANDAS have multiple and 

complex needs, with many women having a history of complex trauma, and family and 

domestic violence. Engagement with a service like WANDAS can provide the necessary 

environment for change where pregnancy support and follow-up can occur. 

Methamphetamine addiction in women during pregnancy is a very serious public health 

concern in developed countries all over the world.65 Methamphetamine is a highly addictive 

drug and is used by a range of people worldwide.3 Its prevalence in pregnancy, however, is 

little understood.117,214,576 The maternal outcomes identified in this study demonstrate that 

the women have complex social, environmental, economic and psychological needs that 

influence their physical and mental health as well as their pregnancy outcomes. The women 

reported having a history of complex trauma and maladaptive coping strategies, for 

example, self-harm and suicidal ideation. This is an important finding, because women who 

experience childhood trauma and/or intergenerational trauma 233,518 − particularly 

childhood sexual abuse − are more likely to self-medicate and use illicit substances.30,63,407 

They are also at risk of developing poor mother−infant relationships and of the removal of 

their infant.30,72   
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My results demonstrated high rates of MA use and no demographic sub-group affiliations. 

The results are suggestive of a high uptake of MA within the population The availability of 

MA in Perth is not solely dictated by MA use levels, but by  what it means to use MA and 

how the person using AOD is accepted by their culture and society.492,577 A substance can be 

frequently and widely used without a cultural acceptance of the substance, or with 

detachment from stigma-related associations (for example, tobacco and alcohol use in some 

environments/cultures). Instead, evidence of social or cultural acceptance and high AOD 

availability are considered more compelling evidence to indicate pattern of use. There is a 

paucity of research available in outcomes related to MA use in pregnancy, with little known 

of the potential risk factors of prenatal exposure to the drug. 

To address the relevant research questions, this research drew on the maternal outcomes 

following prenatal exposure to MA to develop two of the seven manuscripts outlined in 

Chapter 4 to 9. 

 The information from the maternal and neonatal datasets afforded an understanding of the 

complexities of MA use in pregnancy. In addition to describing MA use in pregnancy, I also 

compared the results between follow-up of the women and their infants with non-follow-

up. Although few significant differences were found between these groups using Univariate 

logistic regression analysis, MA dependence was independently associated with several risk 

factors. These identified associations between indicators of poor mental health 21,24, 

injecting drug use patterns 62,126 and MA dependence are consistent with the literature, 

including one of the largest studies undertaken with MA use − the IDEAL Study.11,40  

 In this study, the women self-reported a pattern of either daily use or binge use of up to 1.5 

grams of MA. They used predominately with partners and the majority used MA via the 

intravenous route (98.2%). There were no reports of ingestion alone as the preferred 
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method of administration. Polysubstance use in this study was common: 17.9% of the 

mothers were polysubstance users in that they reported using more than two different 

drugs (excluding prescribed medications). Most of the women (87.5%) were cigarette 

smokers and 27% of the women reported drinking alcohol during their pregnancy. To assess 

whether there was a difference between maternal MA dose and gestational age, I carried 

out a Pearson correlation between the variables gestational age, birth weight and heavy 

drug use. I found no significant correlation between gestational age and heavy drug use, and 

no significant correlation between birth weight and heavy drug use. 

This highlights the maternal complications associated with MA for the women in the cohort 

with the heaviest use in the first trimester, and mostly by injecting (67.9%). Women wanted 

to make changes − 49.5% of them attended drug and alcohol counselling and tried to reduce 

their use in the second and third trimester. This is consistent with the literature, as 

pregnancy is seen as a prime motivator for change.576,578 Women in my cohort with heavy 

MA use had higher gravidity and parity, and were more likely to suffer maternal 

complications, such as blood-borne virus, placental abruption, preeclampsia and anaemia, 

with 30.4% of the women requiring iron infusions during pregnancy for chronic iron 

deficiency. Methamphetamine and nicotine are both powerful vasoconstrictors and their 

use in pregnancy has been shown to cause vasospasm; this increases the risk of placental 

malfunction, which has the potential to contribute to maternal complications.55 Analysis 

revealed two women who suffered fetal deaths in utero, and there was one stillbirth 

secondary to fetal abnormality and chorioamnionitis. There was one maternal death within 

six months post-birth. 

Analysis of antenatal complications secondary to maternal MA use showed that 30.4% had 

detectable RNA pos Hepatitis C and were referred for follow-up post-birth. The rate of 
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essential hypertension was 13.6%. Cardiac issues − particularly endocarditis − from injecting 

drug use accounted for 33.6% of the women who required physician review and monitoring. 

Of the women who were treated for E-coli urinary tract infections, 21.8% had pyelonephritis 

that required hospital admission and treatment. 

In this cohort, the onset of labour was spontaneous for 57.1% of women; 17.9% had 

caesarean section 17.9%, which was below the national average.419 The women attended 

the clinic for, on average, eight antenatal appointments, and ambulance cover was paid for 

by the team, especially when the women had disclosed heavy use. Breastfeeding rates were 

high, with 30.4% of women fully breastfeeding; 27.7% did a combination of breastfeeding 

and formula and 34.8% bottle-fed their infants. The women were provided with 

contraception prior to discharge with the majority consenting to Implanon. Two women had 

hysterectomies because of maternal complications and 2% of women returned for tubal 

ligation.  

Although the reports of criminal activity by the women in this study were quite high, their 

subsequent arrest and prosecution rates seemed fairly low, as only twenty of them were 

currently in prison and facing charges directly related to their MA use or crime associated 

with MA use. Pregnant women in prison are a particularly vulnerable group and often have 

their infant removed and placed in out of home care. 

There is a paucity of research on AOD use among high-risk pregnant women who not only 

use MA but also have co-occurring mental health issues, and family and domestic violence. 

These women face many challenges in pregnancy that may impact on them engaging in 

services such as WANDAS. I found that although the use of MA decreased across trimesters, 

women continued to have AOD use at a concerning rate. In addition, polysubstance use was 

common during pregnancy; this is supported in the research, where studies found that 
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polysubstance use by women who use MA occurred in as many as half of all 

pregnancies.15,26,39,120  The link between MA use and mental health issues was significant in 

my study group. To assess mental health issues, I conducted EPDS screening at booking visit 

and again at 32 weeks’ gestation. The results indicated that there was a statistically 

significant difference when comparing MA use and EPDS at booking and again at 32 weeks 

using a regression model. These findings suggest a need to improve the general 

understanding of substance use over the course of pregnancy and in the postpartum period. 

There are many challenges to obtaining a comprehensive understanding of the issue of MA 

use during pregnancy. Specifically, there are several discrepancies regarding the accuracy 

with which the incidence and prevalence of MA use during pregnancy are reported. These 

discrepancies largely stem from the under-reporting of drug use by pregnant women, likely 

influenced by stigma and fear of child removal.178,326,501,579 

It is critical for perinatal care providers to understand the implications of AOD use on 

pregnancy and pregnancy outcomes, and how to effectively manage women throughout 

pregnancy, labour and delivery, and the postpartum period. There are several substance-

related effects on pregnancy, many of which are unpredictable and complicate successful 

prenatal management. 

10.2.4 Maternal social demographics 

Most of the women in my study (93.7%) had not completed high school, were currently 

unemployed and were not in long-term relationships. The mean age was 26.9 years of age 

and 63.4% reported that they were single or separated. The remaining 36.6% of women 

were married or in de facto relationships. Many of the women (86.6%) reported living in an 

environment where there was family and domestic violence along with intergenerational 
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drug and alcohol use. The women reported the relationship between MA use and violence − 

particularly FDV, but also other forms of violence between family, friends, and drug dealers 

− which impacted on their health. A National Australian wide study reported that 

approximately 50% of women said that they had been injured or injured others as a result of 

their drug use.580 Despite the numerous studies that have explored trends in domestic 

violence 580, inconsistencies within the literature exist regarding issues in the research 

questions, variables, sampling and analytical methods. Hence, the findings are difficult to 

compare and there is no clear consensus on what predicts FDV behaviour among women 

who use MA.216  

Socioeconomic disadvantage was consistent in this cohort, with the majority of the women 

living in the most socially disadvantaged areas of Perth.581 Homelessness was a recurring 

theme − 12% of the sample reporting homelessness, and another 12.5% reported seeking 

refuge support for FDV. Aboriginal women were over-represented in the study population, 

with 52.7% identifying as Aboriginal. I found that Aboriginal women were over-represented 

in the justice system: 20 of the women in the study were serving current prison sentences 

and were more likely to have their infant removed from their care. Aboriginal and Torres 

Strait Islander people continue to be over-represented at every stage of the criminal justice 

system. According to the latest ABS census of Prisoners in Australia, Aboriginal and Torres 

Strait Islander people are over 12 times more likely to be imprisoned than other 

Australians.580 There is a paucity of research available in the area of outcomes related to MA 

use in pregnancy, with little known of the potential risk factors of prenatal exposure to the 

drug. 
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10.2.5 Methamphetamine use in pregnancy and Parenting.  

Currently, infants from MA-involved families are more frequently placed in out-of-home 

care than infants whose parents use other drugs. This is due to CPFS perceptions that the 

circumstances for the infants of parents using MA are more dangerous and may place the 

infant at risk. Yet, we know very little about the parents’ perceptions of family life during 

their MA use and the degree to which they are aware of the risks it poses. I conducted data 

analysis comparing the removal vs non-removal of infants using univariate comparisons and 

the independent t-test based on CPFS involvement vs no involvement. I found removal of 

infant vs remained in maternal care, and analysis of Aboriginal vs non-Aboriginal removals 

and non-removal were considered statistically significant. I have demonstrated throughout 

this study that more Aboriginal than non-Aboriginal infants were removed from maternal 

care. Aboriginal women were over-represented in this study and in women attending the 

service. The women in my study lived in the most disadvantaged areas of Perth with the 

Index of Relative Socioeconomic Advantage and Disadvantage scores between 979.2 (72.1) 

and 992.2 (76.0) indicating disadvantage: while only 3% of Western Australia’s total 

population identifies as Aboriginal or Torres Strait Islander, 52.7% of the women in my study 

identified as Aboriginal. Aboriginal infants made up the majority of those removed from 

their mother’s care by CPFS (43%). The over-representation of Aboriginal women in my 

study is underpinned by the legacy of the Stolen Generation200 202, which resulted in the 

forcible removal of Aboriginal infants  between 1910 and 1970 with devastating impacts on 

Aboriginal social, cultural and emotional wellbeing, the historical child removals, the 

associated trauma548, chronic dislocation from their culture, disadvantage and racism;  

continue to be significant contextual factors which make engagement difficult and child 

removal common 341,549.  WA typically sent these infants /children to residential placements 
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and schools in which their cultural languages and practices were forbidden, and, in many 

cases, they suffered physical and sexual abuse. The long term impact of these practices is 

that a large proportion of Aboriginal families face many challenges (including substance use, 

family and domestic violence, mental health issues and parenting challenges) that increase 

the risk of infants being placed in out-of-home care.  This is evident in the disproportionate 

rates of Aboriginal infants in out-of-home care in WA, 539,582. Aboriginal families are at 

highest risk of socio-economic disadvantage and their infant's children are predominantly 

taken into care as a result of neglect, often due to issues of poverty and poor housing, 

rather than abuse 102,582.   

I found that infants removed from maternal care had poorer developmental attainment at 

around 12 months compared to those who remained with their mother. Previous research 

with women involved with the child protection system, particularly mothers of infants, has 

reported multiple risk factors and high levels of disadvantage.159,551,552 The high numbers of 

women who were already known to CPFS due to previous pregnancies indicate that this 

cohort has chronic needs associated with economic disadvantage, social exclusion and co-

occurring mental health, AOD use and FDV factors that triggered child protection scrutiny 

and intervention.553  The group who lost custody of their infants had the highest rates of 

heavy methamphetamine use and of polysubstance abuse. None of women whose infants 

were removed from had completed high school, they were also more likely to be 

unemployed and be Aboriginal. They had higher rates of unstable and disadvantaged living 

situations. Whilst all groups had high rates of mental health disorders, depression rates 

(46.4%), anxiety (24.3%) and PTSD (20.5%), the group who lost custody of their infant had 

higher rates of personality disorders (24%) and significant mental health history, such as 

child sexual abuse. FDV were identified by 97 women out of the 112 (86.6%) which impacts 
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on their vulnerability and increases the likelihood of referral to Child Protection Services 

from our social workers. 

There is general agreement in the literature that this vulnerable group of infants warrants 

ongoing developmental follow-up; however, this is not universally done.178,235,324 An 

avoidance of impairment assessment given the stigma, coupled with an unaffordable and 

mostly inaccessible diagnostic service process, can leave both parents and infants 

disadvantaged in seeking treatment.  Research into the effects of prenatal 

methamphetamine exposure is relatively new. 37,178 Determining outcomes of MA exposure 

in the long term is particularly difficult making follow up challenging the affected 

infant/children rarely require medical attention which may otherwise bring them into 

contact with the health system. Furthermore, many children can be difficult to track long-

term because of unstable home lives.  

Some studies have argued that reporting to the child protection system is not the best way 

to help prevent harm to an infant.172,555  Orsi et., al  583 suggests  that at-home care 

(regardless of parental AOD use) may still be a beneficial approach in child welfare. Agencies 

should adequately screen for risk factors, but when safety planning takes place, a viable 

option could be to maintain the child at home and not to automatically remove him or her 

due to AOD use, especially when a second caregiver is present. 341,552  Family preservation 

may outweigh the deleterious effects of co-occurring parental AOD use and maltreatment 

as compared to maltreatment alone. Since removal from the home can be associated with 

negative effects for infant/ children, especially with multiple placements. 583,584 

 My research has provided data on the complex needs of this population and the need to 

provide intensive family-centred services to improve outcomes and limit the numbers of 

infants being placed into out-of-home care. There are no integrated services in Perth that 
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provide support for AOD-using mothers and infants together, addressing maternal 

substance use problems, housing, childcare and counselling while promoting parenting skills 

and the developmental needs of the infants. 

As the literature presented in Chapter 6 reveals, cultural factors are identified as presenting 

particular challenges in child protection due to the inadequacy of existing frameworks to 

accommodate the cross-cultural contexts.331 However, as Matthews 341,548 emphasises, the 

cultural context is not only one of Aboriginal and non-Aboriginal − typical of remote 

geographies in Canada 166 and Australia − but also between metropolitan and rural areas, 

which have culturally diverse needs and require intensive family support. This warrants 

attention as these women may have fewer social supports and are potentially more at risk 

of adverse maternal and neonatal outcomes.21,190,585 

Many of the women experienced positive changes over the follow-up period. For example, 

levels of self-reported MA use reduced during pregnancy; women attended rehabilitation 

and an inpatient withdrawal unit to reduce their MA use. This general decrease in self-

reported use and results of urine drug screening from CPFS resulted in an overall reduction 

in use; 39.4% of women provided urine samples to remain stable in their drug use.  

10.3 Qualitative Outcomes from Maternal MA Use in Pregnancy 

The qualitative phase of this study aimed to gain a better understanding of the experiences 

and perceptions of MA use from the perspective of the women using the drug. Qualitative 

methods enabled me to provide a wealth of detailed information with a small group of 

women through interviewing them about their experiences. The literature outlined in 

Chapter 2 asserts that qualitative research allows the researcher to strive for understanding 

and encourages the researcher to re-examine and question the findings, which in turn 

fosters validity in the research.381 Through the qualitative study I was able to hear the voices 
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of the individuals taking MA directly; this could not have been achieved through 

quantitative studies. There is a paucity of research available in outcomes related to MA use 

in pregnancy, with little known of the potential risk factors of prenatal exposure to the drug. 

There were observed boundaries of use within the sample, acknowledging the contextual 

nature of MA use and polysubstance use.407,462 Specifically, the research observed the 

contexts and/or motivations of use, the patterns of use, whether it was used for pleasure, 

recreation or dependence, and whether the women used alone or with partners or friends. 

This is congruent to the limited prospective studies of MA use in the literature.63 

The qualitative phase identified themes that the women considered essential to the 

experience of MA use in pregnancy and how MA impacted on them and their families. These 

were: (1) Patterns of drug use and pregnancy; (2) Mental health and MA use; (3) Family and 

domestic violence; (4) Child Protection and Family Support; and (5) Support services and 

assistance. The themes reflected the complexity and vulnerability of women and are all 

important considerations when supporting women with complex drug use in pregnancy. 

The qualitative analysis of the women’s experiences enabled a deeper understanding of the 

persistent use of MA and overall addictive nature of the drug. The key themes that emerged 

from the women’s experiences detailed their resilience and experience with MA and the 

impact that MA has on their life. 

 A key concern for women regarding methamphetamine use and engagement with specialist 

services was the welfare of their child (ren). Agencies charged with child protection were a 

barrier to treatment because women feared disclosure of MA use would result in loss of 

child custody. The qualitative results highlighted the multiple layers of adversity and trauma 

from childhood to adulthood, including co-occurring drug use, mental health issues and life 

histories of trauma (abuse, violence, and neglect; intergenerational trauma; 
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intergenerational drug and alcohol use and child removal; the omnipresence of MA; the 

impact on pregnancy and mothering). I am hesitant to draw any strong conclusions from 

these experiences as I am not a trained as a mental health professional, and I recognise that 

mental health issues and trauma are complex and individually specific issues. However, it is 

important to note that these participants perceived MA as being the reason they 

experienced drug-induced psychosis and adverse mental health outcomes. Similar to other 

studies focused on mental health 21 517,586, the use of MA generated an experience where 

participants confronted trauma and adverse memories. As noted by one participant, the use 

of MA enabled the participant to deeply reflect on their past and associated emotions, and 

the addictive nature of MA and the effect on her mental health. 

 A prominent theme in the interview’s findings related to child protection and reunification 

with other children removed from parental care. In my interviews, the Aboriginal women 

reported confronting the legacy of historical events of the stolen generation when it came 

to MA use and child protection matters. Other women reported the pain and trauma of 

having an infant removed because of their drug use and really wanted to cease their use. 

The women reported that they found MA to be the most addictive drug that they had used, 

that they became dependent quickly and most stated that they wished they never had 

started using it. The women reported feeling shame and embarrassment about their MA use 

in pregnancy. During their interviews, the women reported their fear of stigma but found 

the WANDAS social model of care helpful. The women explained that having a woman-

centred approach to care that was culturally sensitive and trauma-informed helped them 

reduce their drug use. The literature suggests that a trauma-informed approach to providing 

support for women and infants is likely to promote recovery by understanding the co-

occurring nature of MA use and the impact of trauma.171 
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 The broad array of issues as outlined in this study highlights the futility of focusing on MA 

use alone in the absence of considering the social context.117,228 For example, it is 

particularly ineffective to focus on MA use whilst ignoring the social issues of homelessness, 

FDV, poverty and acute mental health issues.60,222  

The next section will outline the neonatal outcomes using standardised tools to address the 

research questions relating to neonatal outcomes following prenatal exposure to MA. 

10.4 Neonatal Outcomes Following Prenatal Exposure to MA 

This study set out to explore the tools used to assess the infants for Neonatal Abstinence 

Syndrome (NAS) and to address the research questions and objective for Neonatal 

Outcomes following prenatal exposure to MA. 

Despite widespread MA use in WA, little is known about the effect of MA on the developing 

fetus.2,28 The Infant Development, Environment and Lifestyle (IDEAL) study investigated 

prenatal MA exposure on neonatal outcomes and child development in the largest cohort of 

amphetamines-exposed infants to date and found lower birth weights, higher incidences of 

small for gestational age (SGA), and increased physiological stress among MA-exposed 

infants.39,497 The few studies of the effects of human prenatal MA exposure have many of 

the methodological problems of the early literature on prenatal cocaine exposure, including 

small sample size, confounding with other variables (especially other drugs), and problems 

with the self-reporting of drug use. Despite these limitations, researchers have reported 

several adverse consequences of prenatal MA exposure, including clefting, cardiac 

anomalies, fetal growth retardation, behavioural problems, cranial abnormalities and long-

term developmental issues.36,38,39,205 Although these findings are limited, the existing body 

of literature suggests that these infants might be at risk for poor outcomes due to both drug 

exposure, polysubstance use and factors related to the care giving environment.  
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10.4.1 Neonatal characteristics 

In Chapter 4 the study reviewing maternal and neonatal outcomes because of exposure to 

MA found similar results to the IDEAL study. Neonatal complications including prematurity, 

SGA, lower Apgar scores and admission to SCN were higher (24.5/23.6% respectively). Birth 

outcomes reported in Manuscript 1 added to the literature, which found some statistically 

significant differences between MA use and pregnancy outcomes, preterm birth and lower, 

lower Apgar scores and higher incidence of neonatal complications because of MA use was 

evident. Of the live-born infants in my study, a quarter (24.8%) were premature (<37 weeks 

gestation at birth). Infants who required SCN admission for respiratory distress accounted 

for 41% of the sample. Of the 41% of neonates who were admitted to SCN, 26.6 % required 

Continuous Positive Airway Pressure (CPAP). Birth weight for 23.8% of the infants was below 

the 10th centile for gestational age. Resuscitation was required for 26.8% of our infants. One 

infant suffered from E. coli meningitis in the neonatal period, requiring a longer SCN stay. 

One of our infants died because of SIDS within the first six weeks post-birth. These results 

compare well to the IDEAL study.41 The growth parameters at birth for each infant in my 

study were converted to centile. The median birth weight centile for my study infants was 

29th and 23.8% of the infants had a birth weight below the 10th centile for gestation. Median 

head circumference centile was 34th. The finding of an association between MA use and 

birth outcomes is consistent with previous studies that have examined the independent 

effects of MA on birth outcomes.15,213 Two small studies that evaluated the effects of 

methamphetamine use among pregnant women have found a statistically significant 

decrease in birth weight and head circumference among neonates who were born to 

women using MA compared with control subjects.215,494 However, many of these studies 

were small and resulted in limited outcomes.32,34,55,250,493  
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 One 2010 study that examined 276 pregnant MA users reported an association with 

preterm birth, low Apgar scores and increased risk for caesarean section and neonatal 

death. The infants in this study were sleepy for the first 24 to 48 hours post-birth, had a 

poor sucking reflex and were less likely to breastfeed in the early postnatal period. The 

infants were more likely to have poor weight gain and required longer inpatient stay 

secondary to MA use. The factors contributing to infant outcomes in this study were that 

the women used MA more frequently on average during pregnancy (95.5% using at least 

weekly vs. 60.8% in the IDEAL cohort). Other factors which need to be considered are the 

cofounders of poverty, mental health issues and environment, which may contribute to 

poorer outcomes for the infant. Neonatal complications were not solely limited to clinical 

outcomes; the potential breakdown of mother−infant bonding was demonstrated by the 

high rates of CPFS involvement outlined in Chapter 7, and high rates of infant removal into 

out-of-home care.  

Overall, this research suggests that the relationship between MA use and neonatal 

outcomes may be subtle and more complex than previous studies of these risk factors alone 

could demonstrate. Further, this research suggests that improving neonatal outcomes may 

be enhanced by further exploring the intensive follow-up of these infants over the early 

perinatal period. 

10.4.2 Neonatal Abstinence Syndrome (NAS) 

The Chapter 5 manuscript on NAS outlines the results of this research and presents a 

guideline to assist clinicians to assess and manage NAS due to prenatal exposure to MA 

(Appendix 9). 
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The Finnegan scale was originally developed to measure the severity of drug withdrawal in 

infants with NAS born to opiates, such as heroin-dependent mothers.258 Neonatal 

abstinence syndrome (NAS) is a generalised disorder presenting a clinical picture of drug 

withdrawal from opioids in the neonate and has been recognised for more than four 

decades.255-257 Most non-opioid fetal drug exposure does not require a Finnegan’s scoring 

system and the infants respond to supportive non-pharmacological measures. This gap in 

the research promoted the research and review of the current scoring of MA-exposed 

infants with a tool designed for opioid use. In this research, I found that the mean NAS score 

was 2.99 for the cohort following a self-report of maternal MA use where 70% of the 

women reported heavy use (15 points − 1.5grams − or more per week), and 67.9 % reported 

injecting and had binge episodes throughout pregnancy. Polysubstance use was reported as 

17.9% for more than three illicit substances, and smoking rates were high with 87.5% of 

women smoking throughout pregnancy. Thirty-one infants (27.7 %) required a longer 

inpatient stay and 53 infants (47.3%) were slow to feed in the first 48 hours post birth. No 

infant required medication for NAS. 

 Currently, there are very few guidelines to assist staff with non-opioid withdrawal from MA 

use, with most of the research focused on the neonate in isolation from the mother, and 

many hospitals lack guidelines to manage and treat for MA and/or maternal polysubstance 

use. Currently, no prospective studies of withdrawal in methamphetamine-exposed infants 

are available. A retrospective study by Behnke and Smith reported withdrawal symptoms in 

49% of their sample of 294 methamphetamine-exposed newborn infants recorded on a 

Finnegan scoring chart, yet only 4% were treated for drug withdrawal.29 The study also 

concluded that it was not possible to exclude other drugs as contributory in all cases.248,256  
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 Caution is required when interpreting the results of Finnegan scoring as the relatively low 

rate of severe withdrawal symptoms noted may not indicate protection of the developing 

human fetus from the potential neurotoxicity of MA.109,231 More research is required when 

different tools are evaluated. The IDEAL study 497 also found no difference between the 

groups regarding central nervous system signs of drug withdrawal requiring pharmacological 

intervention, sweating or tachycardia when exposed to MA use. 

My results highlighted that a substantial number (93.8 %) of newborns experienced low NAS 

scores because of prenatal exposure to MA and therefore required an alternative treatment 

plan. Despite not requiring admission to the SCN unit for NAS, it was common for these 

infants to need admission for other reasons, such as preterm birth, ventilation support and 

feeding. I found no cardiac or other abnormalities related to MA use in this cohort. 

Studies have not been successful in predicting which infants require admission to SCN for 

non-opioid exposure in the immediate postnatal period 34,39,121; however, maternal polydrug 

use in this cohort may predict the infants at risk, largely due to increased chaotic maternal 

lifestyles making presentations at an antenatal clinic later and, in some cases, no antenatal 

care where the women were at high risk of co-morbid health issues, placing the infant at 

risk. The results of NAS scores in this study demonstrated the complexity of MA use, and the 

mean NAS score of 2.99 indicated the need to review the current tools and develop a more 

appropriate tool to monitor these infants. This is largely due to a decrease in opiate use and 

an increase in MA use, which requires a different approach. This research will add to the 

literature and provide an alternative approach to manage and monitor these infants and 

ensure follow-up occurs in the postnatal period.  



 254 

10.4.3 Ages and Stages of Development Outcomes Following Prenatal Exposure to 

MA. 

MA use puts the woman at risk of disrupted parenting, infant removal, and potential poorer 

infant outcomes including preterm birth, low birth weight, congenital anomalies and 

neurobehavioral impairments that persist into adulthood.28,40 

In this thesis, the results from the ASQ-3 screening are detailed in Chapter 8. This paper 

contributes to the literature by describing the ASQ-3 as a tool to identify infants who are at 

risk of developmental delay in our high-risk population. This is the first-time infants within 

the service have been screened using ASQ-3 at four and 12 months during the critically 

important 0−1 year. The primary outcome measures were the scores on the ASQ-3, which 

were age-adjusted numerical scores in multiple domains of functioning that are used to 

place the infant in one of three categories: (i) meets developmental milestones; (ii) reason 

for concern; and (iii) below expected milestones. The results from this study of ASQ-3 at 

four and 12 months in this high-risk group identified risk factors for gross and fine motor 

delay, and problem-solving performance. The ASQ-3 identified 30 (33.7%) infants at four 

months and 29 (38.7%) at 12 months as having a suspected developmental delay (Chapter 

8). There was no correlation (r=0.055) between mean ASQ scores at four months and 

subsequent Griffiths General Quotients (Chapter 10). The 12-months ASQ had a sensitivity 

of 30.4%, a specificity of 86.9%, a positive predictive value of 43.6% and a negative 

predictive value of 78.8%. Overall, the 12-month ASQ-3 was not a sensitive tool for 

detecting developmental delays in this group of infants, and the four-month ASQ results 

were not predictive of developmental trajectory. The impact and importance of a young 

infant’s early life experience on all domains of development are well supported in the 

literature416,587 − particularly for women using MA and other substances who may otherwise 
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go undetected, for Aboriginal infants from rural or remote areas, or for those at high risk for 

developmental delay, where concerns about development may go unaddressed.247,315 

Studies from Australia and Canada 421,588 have demonstrated that quality early intervention 

significantly influences the lives of infants with developmental delay and reduces the impact 

of these difficulties on family and social networks.332 

Studies reflect that the ASQ is a very useful tool for early identification of the at-risk 

population and can be used to improve the early identification of young children and 

improve outcomes before disabilities become more established.285,589,590  The ASQ is 

increasingly used worldwide as a global screening tool in the form of a parent-completed 

questionnaire. International studies yield standardised parent-completed scores using ASQ-

3 that are effective and comparative across languages and cultures.589-592 

This study identifies the need for integrated services to provide intensive support and 

follow-up using screening instruments such as ASQ-3 as a first measure for detecting early 

indicators of dysfunction in the infant. The idea behind such recommendations is that 

screening instruments could detect infants at risk who may not return for follow-up to any 

other service. These findings have potentially major implications for services such as 

WANDAS to ensure these high-risk infants are screened as early as four months and referral 

pathways are commenced early to ensure early intervention can occur.  

10.5 Prechtl’s General Movement Assessment 

This section addresses the question of whether prenatal exposure to MA use places an 

infant at risk of developing cerebral palsy. The measure used is observation of infant 

movements using recognised tools such as Prechtl’s General Movements Assessment. To my 

knowledge, this is the first time that a drug and alcohol service has used Prechtl’s GMA to 

evaluate the movements of infants. This instrument has been shown to be highly sensitive 
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and specific in predicting future neurodevelopmental disability, such as cerebral palsy.282,298 

This research presented a new approach to functionally assessing the young nervous system 

following exposure to MA in pregnancy. To this end, I observed and assessed the quality of a 

certain type of spontaneous movements − the so-called general movements (GMs), because 

it has been demonstrated that these movements in particular are an excellent marker for 

early brain impairment and dysfunction.289,362,566 The results of this General Movements 

Assessment (GMA) are original from a drug and alcohol perspective as GMA have not been 

undertaken in any drug and alcohol service in Australia and will contribute to the literature. 

Einspieler et al. 284 describe the different characteristics of GMs in order to detect 

abnormality. The challenge for this research is that identifying infants who are at risk of 

developmental delay and possible adverse neurodevelopmental outcomes demands 

methods of evaluation that will lead to early intervention, as this can minimise 

developmental disability and maximise the infant’s developmental potential.286,307 Strong 

evidence exists for the beneficial effects of early intervention, particularly in the period 

when the brain is most plastic and open to change.286 However, results of GMA following 

MA exposure − or exposure to any other illicit substance in pregnancy − are absent from the 

literature, which focuses on preterm and term high-risk infants.566,593 Prechtl 295 supports 

classic neurological examinations that reveal the acute condition of the infant’s nervous 

system; however, these examinations fail to make a specific prognosis of neurological 

outcome and this is where observing general movements can assist with this diagnosis and 

prognosis.291,297,303  

My results indicate that there was an association between prenatal exposure to MA and 

poorer GMs at birth and four months.  I found 50 infants from my video observations were 

assessed as poor repertoire (44.6%), which I speculated was a response to maternal 
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methamphetamine use prior to delivery. Some infants with poor repertoire GMs had 

additional cramped components. Analysis found that male infants were more likely to have 

PR and have a lower gestational age of 34.3 weeks (p 0.019 Table 2).   

 Caution is required, however, due to confounding factors; it is particularly difficult to study 

the effects of in-utero exposure to only one illicit substance. An overwhelming number of 

mothers who use drugs at the time of pregnancy are polysubstance users, and this was 

reflected in this study (19%). Many studies attempting to uncover the effects of cocaine 

addiction in utero have been criticised for their inability to control for the effects of alcohol, 

tobacco, marijuana, heroin, and SSRI medications. In addition, the effects of women’s 

environments, poverty levels, mental health and stress in pregnancy must all be considered.  

Within the research literature on the effects of prenatal MA exposure on infant 

development, there are conflicts between results that report major detrimental effects from 

cocaine use and others that report no long-term effects at all. For example, according to 

Derauf et al. 65, the prevalence of methamphetamine exposure in their study of pregnant 

women in Hawaii, where methamphetamine use was particularly high, was low relative to 

the presence of fatty acid ethyl esters, leading them to the conclusion that more attention 

should be directed toward alcohol and tobacco use during pregnancy than toward MA. 

While there is a preponderance of research done on the effects of cocaine, heroin, tobacco, 

and alcohol exposure in utero, research into the effects of MA during pregnancy using 

General Movements Assessment is still in the very beginning stages. 

The data presented in this thesis provides new evidence that GMA can assess infants who 

have been prenatally exposed to illicit substances and may be at risk of developmental 

delay. This finding has potentially major implications for understanding general movements 

and developmental outcomes with prenatal exposure to MA. 
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10.6 Developmental Assessment by Griffiths Mental Development 

Scales 

Chapter 9 provided the results of the final paper in this research and answers the research 

question: What are the effects of prenatal exposure to MA on the developmental outcomes 

for the infant using Griffiths Mental Development Scales (GMDS) Developmental 

assessment by the Griffiths Mental Development Scales was performed on the infants for 

the first time as part of this research within WANDAS. 

When compared to the literature from the IDEAL study 243,248,497  Griffith’s may reveal early 

and ongoing deficits in neurodevelopment. Smith et al. 68 found poorer fine motor 

performance at one year in children exposed to prenatal MA with the poorest performance 

observed in the most heavily exposed children. 

At present, the only evidence of the long-term effects of prenatal exposure to any ATS come 

from an early study in Sweden that has followed the growth and development of 65 children 

exposed prenatally to amphetamine.594 The study shows that amphetamine abuse during 

pregnancy will influence the development of exposed children at least up to the age of 10 

years. They found that exposed infants were more likely to be drowsy in the first few 

months of life 595 and also found an association between the amount and duration of 

prenatal amphetamine exposure and aggressive behaviour, issues with social adjustment 

and psychometric assessment results at age eight.38,594,596  

 My results found six infants (9.4%) to have clinically significant developmental delay in one 

or more sub-scale (<2SD below mean as per test manual), with no specific pattern of 

delay/s, and 36 infants (56.2%) were functioning between one and two standard deviations 

below the mean in at least one sub-scale. The infants of women who were Aboriginal had 

lower general quotients than those born to non-Aboriginal women when adjusted for 
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smoking tobacco, alcohol, and poverty levels (mean effect -5.3, 95% CI -10.5-(-0.03), 

p=0.049). At the 12-months follow-up the infants were weighed, and height and head 

circumference measurements were done as per the IDEAL study. The median weight centile 

in this group at the time of developmental assessment was 69th. Body Mass Index was 

calculated for each of the infants and plotted according to centile for age. Mean BMI centile 

was 79th. More than half of the infants (60.9%) were overweight or obese. Ten of the 64 

(15.6%) had BMIs placing them in the obese range.  

The lack of a control group in my study and small sample make it difficult to determine 

whether these outcomes were due to the direct effects of prenatal MA and/or alcohol, or 

the indirect effects of maternal factors and the environment.240,595,597 My data determines 

the risk factors for maternal and neonatal outcomes following prenatal exposure to MA and 

compares well to other studies. 14,67 It is often difficult to get control group in WA to make 

clear comparisons as WANDAS is the only tertiary AOD service. Without research and 

methods of screening, diagnosis and treatment for infants who may have been affected by 

MA, the chances of accurately diagnosing developmental problems and receiving 

appropriate treatment are lessened. The data presented in this final paper provided new 

evidence for the importance of screening for developmental screening in a service such as 

WANDAS. These findings have potentially major implications for the service as the literature 

and the findings support the follow-up of these infants in the perinatal period where 

pathways to developmental specialist services can result. My study findings support those of 

a South African group, who also reported lower Griffiths scores in 15 methamphetamine-

exposed children compared to 22 non-exposed controls.12 The results cannot be directly 

compared due to a limited aspect of the Griffiths scoring and age at scoring being 2−4 years.  
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My research findings contrast with those of the IDEAL study, which demonstrated only 

certain fine motor deficits in methamphetamine-exposed children at one year of age, and 

no broader pattern of developmental deficit.14 Factors possibly contributing to this 

difference were that the women used methamphetamine more frequently on average 

during pregnancy (95.5% using at least weekly vs. 60.8% in the IDEAL cohort). 

Methamphetamine use has become a significant health problem in Australia and around the 

world over recent decades. The findings from this study showed that infants exposed 

prenatally to MA had poorer developmental functioning at one year of age compared to test 

norms and a historical control group of West Australian children. The fact that these could 

be identified in such a small cohort suggests important concerns that deserve further 

scrutiny. The disruptions in relationships, home environments that lack developmental 

stimulation and ongoing use of MA that can co-occur could have an adverse impact on child 

development and was one of the guiding influences for this research.  
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CHAPTER 11: CONCLUSION AND IMPLICATIONS 

11.1 Introduction 

This thesis has explored key questions relating to the maternal and neonatal outcomes of 

prenatal exposure to methamphetamine. The results are from the only tertiary specialist 

drug and alcohol service in Perth. The study site was King Edward Memorial Hospital, where 

the WANDAS service has been managing pregnant women with AOD use in pregnancy for 

more than 20 years. To achieve the research aims and questions an explanatory sequential 

mixed-method design was used. The overarching aim of this study was to measure the 

maternal and neonatal outcomes of prenatal exposure to MA and to explore the women’s 

lived experiences and impact of using MA in pregnancy. Firstly, the quantitative phase and 

subsequent analysis informed the second phase − the qualitative phase − on exploring the 

experiences of MA use among pregnant women.  

 In this chapter, I discuss MA use in the context of my research and conclude by highlighting 

the study’s strengths and limitations, the implications for clinical practice, and the broader 

implications for further research 

Methamphetamine is a highly addictive drug and is used by a range of people worldwide.3 

Its prevalence in pregnancy, however, is less understood.117,214,576 This thesis measured the 

maternal and neonatal outcomes of MA use from a prospective the cohort study of 

pregnant women with regular MA use recruited for this study. Few previous research 

projects have been specifically designed to investigate MA use as the primary drug of choice 

for pregnant women in Perth.62 This is a significant oversight given that Perth and Western 

Australia have the highest levels of MA consumption in Australia relative to other countries 
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46, and the dynamic nature of MA use, manufacture and trafficking across the country over 

the last two decades.3,12,114,493 

 Despite the significance of MA use as a public health concern, however the criminal focus 

on this public health problem has mostly neglected the impact on infants exposed in utero. 

In 2018 The WA auditor general’s report into methamphetamine treatment services found 

that MA had replaced alcohol as the major source of demand for treatment. 9 While the 

number of people receiving residential rehabilitation treatment for a major 

methamphetamine problem in 2012-13 was 162, by 2016-17 the figure was 582.18. 9 

MA use among pregnant women is associated with adverse perinatal outcomes including 

fetal death 492, growth restriction 53 and preterm birth.145 Most studies are unable to 

distinguish between MA exposure and other factors, including maternal co-morbidities, 

other drugs, smoking, environment or poverty.492 However, what is clear is that MA 

consumption is associated with significant harms related to its use and dependence, 

including significant psychological and physical co-morbidity, the increased risk of 

pregnancy-induced psychosis 85, deleterious financial 197,332 and psycho social outcomes 

25,101,216, removal of infants from maternal care, maternal complications of placental 

abruption and cardiac issues, and transmission of blood borne viruses such as hep C and 

STIs.17,183,222  Research into the effects of MA on cognitive skills and behaviour is relatively 

new. 205 Establishing a direct link to MA is difficult because of confounding and the scientific 

literature contains substantial knowledge gaps relating to its use in pregnancy and 

outcomes for the infant.  

These harms may impact significantly on the pregnant women using MA, the wider 

community, and the criminal justice and health systems.25,195 The use of MA in Perth is a 

cause for concern in pregnancy given the increased likelihood of poorer outcomes due to 
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the predominant use of crystal MA. 9,598 McKetin et al. 1,95 103 showed that regular 

methamphetamine users who used crystal MA were more likely to be MA-dependent than 

users of other forms. In this study, I demonstrated that the pregnant women reported using 

crystal methamphetamine as their primary drug and became dependent on it. The women 

in my study self-reported a pattern of either daily or binge use of methamphetamine and 

used up to 1.5 grams of MA. They used predominately with partners, and the majority used 

MA via the intravenous route (98.2%). There were no reports of ingestion alone as the 

preferred method of administration. Polysubstance use in this study was common 17.9% of 

the mothers were polysubstance users in that they reported regularly using more than two 

different drugs (excluding prescribed medications). 

The challenge for services such as WANDAS is the follow-up service. The women were 

difficult to engage for long periods of time, especially when dependent on MA. I found that 

the women who returned for follow-up were the most motivated in their change and 

recovery compared to the non-follow-up group. The women with no follow-up are of most 

concern for service providers as they tend to disengage with services, placing them at 

further risk of MA use.200,407 

Collaboration and an integrated service approach are required to ensure follow-up occurs. 

Therefore, targeted initiatives with services could provide outreach and educate the women 

about the harms associated with MA, and about available sources of professional support, 

including pregnancy and postnatal care.25,156,199 

These findings are important when researching maternal drug use in this population. When 

researching drug use in a high-risk population such as WANDAS, it is hard to separate the 

many other cofounders that impact on both maternal and neonatal outcomes. These 

included the co-occurrence of MA use and mental health issues, family and domestic 
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violence, parental stress, maternal childhood trauma and limited social supports. Psychiatric 

disorders are prevalent among MA-using pregnant women attending WANDAS and also 

when compared to the extant literature, and have been reported to be even more common 

than among women who use other drugs such as cocaine, marijuana, opiates, tobacco or 

alcohol.67,208,239 

11.2 Strengths of this Research 

There are few studies in the literature that report the maternal and neonatal outcomes 

following prenatal exposure to MA; therefore, this was an important study that adds to the 

growing literature about these outcomes. A mixed-method design was strength and has 

provided unique data that would not have been available if a quantitative or qualitative 

study design alone had been used.  A significant strength of this study was that the outcome 

measures allowed for the development of a guideline to monitor the infants for signs of 

withdrawal, as opposed to relying on Finnegan’s − predominately used for opiate use − as a 

scoring tool.  The final strength of this study was the data provided on the importance of 

identifying infants at risk of developmental delay. General Movements Assessment was a 

novel approach, and, to the best of my knowledge, my study was the first to report on 

general movements because of MA use.  I found that clinical significance of this detailed 

GMA using Prechtl’s General Movements assessments lies in a better description of the 

global categories, which certainly has implications when used with infants with prenatal 

exposure to MA. These infants are vulnerable in many aspects and require intensive follow-

up to refer to appropriate services for early intervention. The collective findings from this 

mixed methods design is the strength of my study. 



 265 

11.3 Limitations of this Study  

There are a few limitations to this study, the first being that the results are from a single site 

study and there was no control group. The reason for this limitation is that WANDAS is the 

only state tertiary referral service for women with complex drug and alcohol use in 

pregnancy, therefore acquiring a suitable matched control group is difficult. There was no 

clear way to discern what, if any, interaction there was when MA was combined with 

tobacco, alcohol, or other street drugs, nor was there a way to assess the level of maternal 

stress, maternal nutrition, poverty or trauma, or the level of antenatal care throughout the 

pregnancy, and socioeconomic status may also play a contributing role. 

 Follow-up rates with the study was challenging was another limitation. Research in high-risk 

populations is always at risk of participants being lost to follow-up. Measures were 

implemented to maximise participant follow-up; for example, I collected comprehensive 

contact details (i.e., contact details were updated at every episode of care, including 

secondary contacts and next of kin), and CPFS were also asked to support via assistance with 

transport and fuel vouchers. Nevertheless, 45 women out of 112 were lost to follow-up. 

These findings suggest that the women lost to follow-up were more disaffected than those 

retained in the study. Drug use was self-reported by the women and was assessed during 

each trimester of pregnancy. Research on self-reported drug use has its limitation as the 

participants may under-report.15,152 The final limitation was that the study finished at 12 

months; ideally, it is agreed that longitudinal follow-up for the first five years post birth 

would provide richer data. These limitations are particularly important given the chaotic 

nature and environments the women have been exposed to.11,212 The chaos and patterns of 

binge use among some of the women made attendance at clinic sporadic 120,135,210, and the 
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relapsing nature of MA use in general impacted on their mental health and compulsion to 

use.14,30,374  

11.4 Implications for Clinical Practice  

This research highlights the need for intensive follow-up and integrated agency 

collaboration to meet the complex needs of this high-risk group. Despite current 

acknowledgement from research, government 62,212 and funding bodies 46,191 that MA 

misuse is one of the most important Australian public health dilemmas, and the available 

research evidence demonstrating indisputable association between prenatal MA and poor 

infant outcomes 243,497, there are still no effective or definitive strategies to diagnose or 

ameliorate the consequences of prenatal exposure to MA for the infant.  

A major implication for my study has contributed to the developing of clinical guidelines to 

assess infants for signs of withdrawal in the postnatal period. Currently, there are no 

evidence-based clinical practice guidelines in any Australian health jurisdiction, and 

management of infants and families is uncoordinated, which escalates vulnerability to 

devastating consequences for Australian families.208 My research has been the first in WA to 

measure maternal and infant outcomes following prenatal exposure to MA. It has 

successfully highlighted several important areas which are highlighted below. 

My research a first in WA demonstrates the urgency to review our current practise of 

screening, diagnosing, treatment and follow –up options for Ma use for pregnant women 

and their infants. 

Another implication for clinical practice, however, is that researchers and clinicians 

acknowledge the chronic nature of addiction and the need for adopting a long-term model 

of support in this high-risk population.341,505 Long-term housing and support services are 
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needed to care for both the mothers and their infants. The women in my study identified 

the need for comprehensive services for pregnant women. They suggested the 

establishment of programs ranging from detoxification treatment and long-term parenting 

supports. In Germany, Finland 599 and Canada several programs have successfully provided 

an effective alternative to foster care by providing long-term support for family members 

with drug and alcohol problems.60,159,365,508 

The traditional model of care for infants with NAS, utilising primarily Finnegan’s scoring-

based approach, may need to be re-examined considering research into the appropriate 

care of MA-exposed infants. Early feeding and assessment of the infant may lead to a 

reduction in the need for treatment and reduced length of hospital stay.278 

The implication for clinical practice following this research is to recommend routine follow-

up of these infants at four and 12 months to identify early developmental concerns and to 

refer to appropriate services for early intervention. Currently no developmental follow-up 

exists for infants exposed to MA. The clinical implication for assessing general movements in 

the infant will be highlighted and seek endorsement to include a routine follow-up for all 

infants attending WANDAS to identify risks for neurodevelopmental concerns. 

Aboriginal women are overrepresented in WANDAS, and also in the prison system; this 

research highlighted the fact that more Aboriginal infants were removed from maternal care 

than non-Aboriginal infants, sparking a debate about “another stolen generation.”538,557 The 

implication for clinical practice is that Aboriginal health workers and Aboriginal-led teams 

need to work collaboratively with services such as WANDAS to engage women into early 

antenatal care, provide early intervention for drug and alcohol issues, and provide culturally 

secure care for the women with targeted early intervention.356,600 
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Finally, by reducing the current stigma associated with AOD use in pregnant women, the 

threshold to access comprehensive mental health and substance interventions and services 

with a dedicated mother infant unit specifically tailored to women with AOD use to reduce 

their drug use. Reducing the stigma associated with MA use would also develop an 

environment where relationships are respectful, non-judgmental, and sensitive to women’s 

needs. 

11.5 Recommendations for Further Research 

This study focused on measuring maternal and neonatal outcomes following prenatal 

exposure to MA. It demonstrated firstly the importance of engaging women in antenatal 

care and providing support and education. Further, it highlighted the importance of 

educating women about the risks of MA use in a supportive multidisciplinary team and 

translating scientific literature into meaningful public health campaigns about MA use 

during pregnancy. 

 In terms of further research should be conducted to include research-based care models to 

advocate for the integration of specialised support programs for women who struggle with 

addiction, mental health issues and family and domestic violence. 

Secondly, as illustrated in my study, further prospective studies should be done in a similar 

population (or the same population) that measure more nuanced characteristics in relation 

to MA-use patterns in pregnancy.  

 Thirdly, the literature on the impact of infant removal among Aboriginal families should be 

aligned to better serve the whole family, with an emphasis on increased parenting capacity 

and the likelihood of retaining custody infants/children.  

Fourthly, continued research with a focus on WA is imperative to build upon the current 

literature base and understand the specific interventions that provide the best outcomes for 
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women and their infants. Although there are some data on Australian substance-using 

pregnant women, most of the current research is from the United States and Canada. The 

results of this study support a follow-up intervention to test the appropriateness of the 

findings. The women in this study responded well to the qualitative interview and, overall, 

most of the women were brave enough to tell their story on their experiences with MA.  

Finally, future research should be designed so that all confounding factors can be included 

to explore outcomes not limited to only one substance. The reality of addiction is that more 

than one drug will be used and/or misused. This study demonstrated that providing early 

access to antenatal care and building trust with these vulnerable women was an 

opportunity to provide intervention and referral to services while providing pregnancy care 

to both the mother and her unborn infant.  

11.6 Conclusion 

This study used a mixed-methods approach to examine the maternal and neonatal 

outcomes of MA use in pregnancy in a specialist drug and alcohol service in Perth 

(WANDAS). The aim of this research was to measure the maternal and neonatal outcomes 

from this population and to explore the experiences of MA use in pregnancy. MA has 

become the primary substance of choice over the past 10 years among pregnant women in 

Perth, so the research is critical to understand the best approach to engage and manage the 

issues. The associated risks of co-occurring mental health issues, FDV and trauma with MA 

use were some of the referral criteria for access to WANDAS, which provides care to 

approximately 220 women per year. Methamphetamine use is associated with riskier drug-

use patterns and greater experience of MA-related harms, mental health issues, and 

potential for obstetric risk and removal of infants. The research does not attempt to 

minimise or ignore the real and associated harm and dangers associated with illicit MA drug 
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use, but to recognise that there are gaps in the research that need to be addressed. These 

findings build on current understandings of MA use within the context of pregnancy. They 

highlight the potential for targeted interventions designed to provide intensive family 

support with interagency collaboration for a group of vulnerable women with limited social 

and professional support networks. Overall, this thesis has made a significant original 

contribution to the body of knowledge from a Specialist Service, it has used novel 

approaches such as General Movement Assessment from prenatal exposure to MA. The 

implications for this research are to partner with policy groups to ensure the follow up of 

this vulnerable group of women and infants. 

The data presented in this thesis lay the foundations for future research in this field; 

importantly, this research has exciting implications for WA in terms of improving outcomes 

for mothers and their infants regardless of where they are at in their addiction. Intensive 

family support and follow-up is the key to addressing some of the issues highlighted. 
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Appendix 1 Ethics Approval  

12th May 2015 
 
 
 
Dear Angela, 
 
HREC Reference number: 596 

Title: Measuring Maternal and Neonatal Outcomes following Antenatal exposure to 
Meth/Amphetamines (ATS) in the Obstetric and Neonatal population cared for by the 
Women and Newborn Drug and Alcohol Service (WANDAS) at King Edward Memorial 
Hospital (KEMH): A Mixed Method Study. 
 
 
Thank you for submitting the above research project which was considered by the WAAHEC 
at its meeting held on 7th May 2015 
 
I am pleased to advise that the WAAHEC has granted approval of this research project.  
WAAHEC approval is granted from 7th May pending your agreement of the following 
conditions: 
 
 

1. Conditions 
 

• The WAAHEC will be notified, giving reasons, if the project is discontinued before the 
expected date of completion. 

• Progress Reports to be submitted on a 6-monthly basis 

• The Coordinating Investigator will provide an annual report to the WAAHEC and at 
completion of the study in the specified format. This form can be found on the AHCWA 
website (www.ahcwa.org).  

• The approval for studies is for three years and the research should be commenced and 
completed within that period. Projects must be resubmitted if an extension of time is 
required.  

• Publications that arise from this research are to be provided to the WAAHEC for review 
prior to submission for dissemination. 

• That the Aboriginal and Torres Strait Islander community are formally acknowledged 
for their contribution to this research project. 

•  
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2. Amendments 

 
If there is an event requiring amendments to be submitted you should immediately contact 
ethics@ahcwa.org for advice.  
 
Should you have any queries about the WAAHEC’s consideration of your project please 
contact ethics@ahcwa.org.  
 
The WAAHEC wishes you every success in your research.  
 
 
 
 
Kind regards 
 

 
 
Tara Pierson 
For 
Vicki O’Donnell 
Chair, WAAHEC 
 

 
  

This HREC is constituted and operates in accordance with the National Health and 
Medical Research Council’s (NHMRC) National Statement on Ethical Conduct in 
Human Research (2007), NHMRC and Universities Australia Australian Code for the 
Responsible Conduct of Research (2007) and the CPMP/ICH Note for Guidance on 
Good Clinical Practice. The process this HREC uses to review multi-centre research 
proposals has been certified by the NHMRC. 

mailto:ethics@ahcwa.org
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Appendix 2: Ethics Consent King Edward Memorial Hospital 

 

 

Government of Western Australia 

North Metropolitan Health Service 

Women and Newborn Health Service 

Ms Angela O’Connor 

WANDAS 

King Edward Memorial Hospital 

374 Bagot Road 

Subiaco WA 6008  

Dear Ms O’Connor 

HUMAN RESEARCH ETHICS COMMITTEE (HREC) 

HREC REF         2016029EW 

STUDY TITLE Measuring Maternal and Neonatal Outcomes following Antenatal exposure 

to Methamphetamines in the Obstetric population cared for by the Women 

and Newborn Drug and Alcohol Service (WANDAS) at King Edward Memorial 

Hospital: A Mixed Method Study 

The ethics application for the project referenced above was reviewed by the Women and 
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Newborn Health Service Human Research Ethics Committee (HREC) at its meeting on 

7/06/2016. It has been approved and the following documents have been approved for 

use in this project. 

WA Health Ethics Application V6 dated 21June 2016 

Protocol V5 WNHS dated 19June2016 

Protocol CPFS dated February 2016 

Questionnaire dated 15June 2016 

Consent Form UWA dated 30May2016 

Participant Information Sheet V4.1 dated IJune2016 

 

Approval of this project from Women and Newborn Health Service HREC is valid to 

7/06/2019 and based on compliance with the 'Conditions of HREC Approval for a Research 

Project (attached). 

The nominated site for this project is King Edward Memorial Hospital.  Note: additional sites 

are recruited prior to the commencement of, and during, the research project, the 

Coordinating Principal Investigator is required to notify the HREC. Notification of withdrawn 

sites should also be provided to the HREC in ä timely fashion. 

A copy of this ethical approval letter must be submitted by all site Principal 

Investigators to the Research Governance Office or equivalent body or individual at 

each participating institution in a timely manner to enable the institution to authorise 

the commencement of the project at its site/s. 

This letter constitutes ethical approval only  
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This project cannot proceed at any site until separate site authorisation has been obtained 

from the Chief Executive, or delegate, of the site under whose auspices the research will be 

conducted at that site. 

Please quote the above HREC number on all correspondence associated with this trial. 

Research Ethics and Governance Office, O Block, King Edward Memorial Hospital, 374 Bagot 

Road, Subiaco, Western Australia 6008 Telephone (08) 9344 1667 

www.nmhs.health.wa.gov.au  
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Government of Western Australia 

North Metropolitan Health Service 

Women and Newborn Health Service 

CONDITIONS OF HREC APPROVAL FOR A RESEARCH PROJECT 

The following conditions apply to the research project approved by the Human Research 

Ethics Committee (HREC) and acceptance of the approval will be deemed to be an 

acceptance of these conditions by all investigators involved in the research project: 

1. The responsibility for the conduct of projects lies with the Coordinating Principal 

Investigator (CPI), all correspondence should be signed by the CPI. 

2. Projects that do not commence within 12 months of the approval date may have 

their approval withdrawn and the project closed. The CPI must outline why the project 

should stand. 

3. The submission of an application for HREC approval will be deemed to indicate that 

the investigator/s and any sponsor recognises the approving HREC is registered with 

the National health and Medical Research Council (NHMRC) and that it complies in 

all respects with the National Statement on Ethical Conduct in Human Research and 

all other national and international ethical requirements. The HREC will not enter 

further correspondence on this point. 

4. A list of attendance at a specific meeting is available, but no voting records will be 

provided. 
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5. The CPI will notify the HREC of his or her inability to continue as CPI and will provide 

the name and contact information of their replacement. Failure to notify the HREC 

can result in the project being suspended or approval withdrawn. 

6, The CPI will notify the HREC of any departures of named investigators. The CPI ill 

also notify the HREC if any new investigators and/or sites join the project that 

will utilise the HREC's approval. 

7. The CPI will inform the HREC about any changes to the project. The CPI is responsible 

for submitting any amendments to the approved documents listed on the approval 

letter, or any new documentation to be used in the project. Any new or amended 

documentation should be submitted in a timely manner and cannot be implemented 

at any participating site until they have received HREC approval. 

8. The CPI is responsible for reporting adverse events, indicating whether the project 

should continue. Reporting requirements are as per the WA Health research 

Governance and Single Ethical Review Standard Operating Procedures. Additional 

reports other than those outlined that are submitted to the HREC will be returned 

without acknowledgment. The HREC can request additional reporting requirements 

as a special condition of a research project. 

9. Where a project requires a Data Safety Monitoring Board (DSMB) it is the CPI's 

responsibility to ensure this is in place before the commencement of the project and 

the 

HREC notified of this. All relevant reports from the DSMB should be submitted to 

HREC. 
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10. For projects where the site is acting as the sponsor (i.e. investigator-initiated project) 

it is the responsibility of the CPI to report serious and unexpected drug/device 

reactions, as well as other reactions/events to the Therapeutic Goods Administration 

(TGA). Please refer to TGA website for further information and the relevant forms 

(see WNIIS Conditions or H REC Approval a Research Project July 2016) 
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Government of Western Australia Department 

of Health  

WOMEN AND NEWBORN HEALTH SERVICE 

Ms Angela O'Connor 

Clinical Midwifery Consultant 

Obstetrics and Gynaecology 

King Edward Memorial Hospital for Women 

374 Bagot Road 

SUBIACO WA 6008. 

Dear Ms O'Connor RE: 768QK — Measuring Maternal and Neonatal Outcomes following 

Antenatal Exposure to Methamphetamines in the Obstetric and Neonatal population 

cared for by the Women and Newborn Drug and Alcohol Service (WANDAS) at King 

Edward Memorial Hospital: A Mixed Method Study. 

 

This letter confirms that the above audit has been reviewed and approved by the relevant 

Hospital Quality Improvement Committee and approved by Executive Director of Medical 

Services in accordance with the National Statement 2007 (clauses 5.1.18 to 5.1.23). You may 

quote the above number for reference. 
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The Executive Director has recommended this audit be noted by the Ethics Committee and 

requested a number for the purpose of publication. 

Yours sincerely 

 

Mrs Karen Taylor-Ellis 

Ethics Committee Secretary 

WNHS 

Tel: 9340 7845 

Email: kemhethics@health.wa.gov.au 02 December 2014 

The Ethics Committee is constituted, and operates in accordance with flue National Health 

and Medical Research Council's National Statement on Ethical Conduct in Research Involving 

Humans  

mailto:kemhethics@health.wa.gov.au
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Appendix 3: University of Western Australia Consent 

 

Human Ethics 
Office of Research Enterprise 

The University of Western 

Australia 
M459, 35 Stirling Highway 
Crawley WA 6009 

Australia 
 T +61 8 6488 4703 / 3703 

F+61 8 

6488 8775 

E:humane

thics@uw

a.edu.au 
CRICOS Provider Code: 00126G 

  

Our Ref: RA/4/1/7353 29 January 2015 

  

Professor Colleen Fisher 

School of Population Health 

MBDP: M431 

Dear Professor Fisher 

HUMAN RESEARCH ETHICS OFFICE – RECOGNITION OF ETHICS APPROVAL FROM ANOTHER 

HUMAN RESEARCH ETHICS COMMITTEE 

Project: Audit 768QK – Measuring maternal & Neonatal Outcomes Following Antenatal 

Exposure to Methamphetamines in the Obstetric & Neonatal Population Cared for by the 

Women & Newborn Drug & Alcohol Service (WANDAS) at King Edward 

Memorial Hospital: A Mixed Method Study – Recognition Women & Newborn Health 

Service – Approval 768QK 

Thank you for your correspondence enclosing the necessary documents to facilitate 

recognition of the ethics approval for the above project granted by an external Human 

Research Ethics Committee (HREC) registered with the National Health and Medical Research 

Council (NHMRC). 

It is noted that you have ethics approval from WA Women and Newborn Health Service 

Ethics Committee, approval number 768QK. 

The UWA students and researchers identified as working on this project are: 

UWA Researchers:  
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Name Faculty / School Role 

Professor Colleen Fisher School of Population Health Chief Investigator 

Student(s):  Angela O'Connor - PhD - 21393892 

Although The University of Western Australia reserves the right to subject any research 

involving its staff and students to its own ethics review process, in this case, the Human 

Research Ethics Office has recognised the existing approval of the external HREC. The 

project is exempt from ethics review at UWA and the involvement of the above-listed 

researchers has been authorised. Any conditions for the recognition of the external HREC's 

existing approval are listed below: 

Special Conditions 

1. Approving HREC to receive annual reports, amendments and notification of 

adverse events 

You are reminded that it will be the responsibility of the approving HREC to ensure 

compliance with all ethics requirements and to monitor and report on the project. However, 

should any relevant ethics issues arise during the course of the project; you should inform 

the Human Research Ethics Office of The University of Western Australia. 

If you have any queries, please contact the HEO at humanethics@uwa.edu.au. 

Please ensure that you quote the file reference – RA/4/1/7353 – and the associated project 

title in all future correspondence. Yours sincerely 

  

 

Dr Caixia Li 

Manager, Human Ethics 
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Professor Colleen Fisher 

School of 
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Global Health 

MBDP: M431 

Dear Professor Fisher 

HUMAN RESEARCH ETHICS OFFICE – NOTIFICATION OF ETHICS APPROVAL FROM 

ANOTHER ETHICS COMMITTEE 

Project: Measuring Maternal and Neonatal Outcomes following Antenatal exposure to 

Meth/Amphetamines (ATS) in the Obstetric and Neonatal population cared for by the 

Women and Newborn Drug and Alcohol Service (WANDAS) at King Edward Memorial 
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Although The University of Western Australia reserves the right to subject any research 

involving its staff and students to its own ethics review process, in this case, the UWA 

Human Ethics Office recognizes the existing approval of the non-UWA ethics committee. 

1. Approving HREC to receive annual reports, amendments and notification of adverse 

events 

You are reminded that the approving ethics committee remains the monitoring committee 

for this project. You must correspond with them for matters regarding amendments, 

adverse events, annual and final reporting. 

If you have any queries, please contact the HEO at humanethics@uwa.edu.au. 

Please ensure that you quote the file reference – RA/4/20/4167 – and the associated 

project title in all future correspondence. 

Yours sincerely 

Mark Davies 
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Appendix 4 Child Protection and Family Support Consent 

 

 

Government of Western Australia  

Department for Child Protection  

and Family Support 

Our ref: 2016/1877 

Enquiries: Sarah French 9222 2718 

Email Address: Sarah.French@cpfs.wa.gov.au 

Ms Angela O'Connor 

Clinical Midwifery Consultant 

Women and Newborn Drug and Alcohol Service 

King Edward Memorial Hospital 

374 Bagot Rd Subiaco WA 6008 

Dear Ms O'Connor 

RESEARCH PROPOSAL - MEASURING MATERNAL AND NEONATAL OUTCOMES 

FOLLOWING ANTENATAL EXPOSURE TO METHAMPHETAMINES 

Thank you for your research proposal. I am pleased to advise that your request to conduct 

this research has been approved. 

Ms Sarah French, Acting Manager Research and Evaluation will contact you to finalise a 

process for contacting Case Managers and carers of children in this study who are in the 

care of the Chief Executive Officer (CEO). 
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In order to monitor the Department's involvement in this study I ask that you provide a 

biannual update on the number of children in CEO's care that are in the study. 

This research is of important relevance to the Department therefore I ask that you update 

us with the findings of this project. Updates should be provided to the Manager Research 

and Evaluation, currently Ms Sarah French. 

Best wishes for the remainder of this project. 

Yours sincerely 

 

Julie Dixon 

Director, Family Support and Reporting 

11 March 2016  
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Appendix 5 Consent Form 

 

 

 

Measuring Maternal and Neonatal Outcomes following Antenatal exposure to 

Meth/Amphetamines in the Obstetric and Neonatal population cared for by the Women 

and Newborn Drug and Alcohol Service (WANDAS) at King Edward Memorial Hospital: A 

Mixed Method Study. 

 

I ___________________________________ have read and understood the information 

provided to me. All questions I have asked have been addressed to my satisfaction. I agree to 

participate in this research, with the understanding that I can withdraw at any time without 

reason and without prejudice. 

I understand that all identifiable information that is provided will be treated with confidence 

and will not be released by the researcher in any form that may identify me. The only 

exception to this principle of confidentiality is if documents are required by law. 

I have been fully informed as to what data is being collected, the purpose for collection, and 

what will happen to the data once the research has been completed. 

I agree that research data gathered for the study may be published and all identifiable 

information will be removed. 

I understand that the research team will collect data from my medical records. I understand 

that the information will not be used for any other purposes other than the PHD study. 

I consent to the research team conducting a video of my newborn at birth and again at three 

months to assess General movements of my baby, which will be analysed from short video 

recording after a feed in an awakened state for approximately 5 minutes. I understand that 

this recording will not be used for any other purposes other than this study. I understand that 

a copy of the video will be made available to me at my request. 
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I understand and consent to a developmental test being undertaken on my baby using the 

Griffiths Developmental Tool at twelve months of age. This will be conducted by a 

Neonatologist. I understand that participation in the Research study is voluntary and I can 

withdraw at any time without any impact on my care. 

 Participant’s Signature           ________________________________________ 

 Researcher /Witness Signature      ________________________________________ 

Date: DD/MM/YYYY     
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Appendix 6:  Recruitment Poster and Participant Information Sheet 

  

WNHS PIS  

         Measuring maternal and infant outcomes following exposure to methamphetamine 

in pregnancy. 

PARTICIPANT INFORMATION SHEET 

Why are we doing the study? 

Methamphetamine use during pregnancy has been shown to cross the placenta which may 

cause complications for baby. These may include small birth weight, poor feeding and may 

cause issues with reflexes in baby from birth to one month. The baby may have lower 

APGAR scores (first test given to your baby that measures colour, breathing and movement). 

Occasionally your baby may be required to be admitted to Special Care Nursery for 

observation and may require medication for withdrawal symptoms. This research will help 

us to understand the problems with exposure to meth/amphetamine in pregnancy because 

we do not know enough of the effects on the pregnancy. There is very little research and no 

guidelines for health professionals on how to best care for mother and baby 

What is the nature of the study? 

This research will help us investigate the effects of exposure to meth/amphetamine during 

pregnancy on you and your baby. We will be collecting information about the health and 

social situations of women using meth/amphetamines during pregnancy. Once your baby is 

born, we will collect information about the health and growth of the infant, then follow-up 



 327 

development over the first year of life. This will enable us to determine if, and how, 

meth/amphetamine use during pregnancy may affect baby. Having this information will help 

the Women and Newborn Drug and Alcohol Service provide the best possible care to 

women and their babies that use meth/amphetamines during pregnancy. 

What will the study tell us? 

The aim of the study is to observe your baby after birth, as we do not yet know what the 

best way is to assess babies after methamphetamine use by the mother. The benefit for you 

is that if any problem arises with baby, we can refer your baby for follow-up care. You will 

also assist us in developing guidelines to manage your baby if he/she may withdraw from 

meth/amphetamine. This is the first study to measure baby’s general movements following 

exposure to meth/amphetamine in pregnancy which will help us assess your baby’s 

development. 

Who is carrying out the study? 

Angela O’Connor is the chief investigator of the study and Angela manages the Women and 

Newborn Drug and Alcohol Service. She will also be supported by Dr Emma Harris a 

neonatologist (baby doctor), Dr Dale Hamilton and Professor Mark Sachmann and Professor 

Coleen Fisher at University of Western Australia. 

What you will be asked to do if you decide to take part?  

If you decide to allow your baby to take part in the study, we will request that you sign a 

consent form. This will help us to gather information from your medical file on birth weight, 

type of delivery and any complications in pregnancy. A video recording of baby’s movements 

will be done in first week of baby life, and again at 4 months. Your baby’s review will include 
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birth details, Apgar scores, weight, and any complications of drug use on baby and mother 

will be noted.  

You will be asked to fill in a questionnaire on baby’s development at four months and again 

at 12 months. This will be done at the routine post-natal check at WANDAS follow-up clinic. 

This is an Ages and Stages Questionnaire which tracks baby’s actions at 4 months and 12 

months. A full developmental check will be conducted at 12 months by a qualified 

paediatrician (baby doctor) from King Edward Memorial Hospital which you will be invited to 

attend at WANDAS post-natal clinic. 

What are the benefits and risks of taking part? 

There are no risks in taking part in this study for you or your baby. It is hoped the information 

gained will benefit the future of infants who have had exposure to meth/amphetamine before 

birth. The benefit will be in the development of clinical guidelines for medical staff to monitor 

infants post-delivery for any signs of withdrawal. 

Do I have to take part? 

Your participation is voluntary. If you do not wish to take part, you do not have to; your 

treatment at this Hospital will not be affected in any way. If you do decide to take part, you 

will be given a copy of this Participant Information Sheet to keep. If you decide to take part 

but later change your mind, you are free to withdraw from the research at any stage.  

What are the costs? 

There are no additional costs associated with participating in this research project, nor will 

you be paid. All requirements for the study will take place at the WANDAS post-natal follow-

up clinic. 
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What about my privacy? The maintenance of privacy is very importance. All video recordings 

of general movements and questionnaire and developmental checks will be analysed only 

with reference to the study number and not to baby’s name. Information will be stored for at 

least 25 years after the completion of the study. All information collected will be de-identified 

and labelled with a unique study ID. The video image will not bear your baby’s name and 

copies are made available to you only. Only accredited study personnel will be able to access 

the data. 

What will happen to information about me? 

Information about mother and baby will be obtained from your health records held at this 

health services for the purpose of this research. By signing the consent form you agree to the 

study team accessing health records if they are relevant to your participation in this research 

project. Any information obtained in connection with this research that can identify you will 

remain confidential. Your information will only be used for the purpose of this research and 

it will only be disclosed with your permission, except as required by law. It is anticipated that 

the results of this research project will be published and/or presented in a variety of forums. 

In any publication and/or presentation, your identity will be protected. 

Who has approved the study?  

Women and Newborn Health Service, Human Research Ethics Committee of King Edward 

Memorial Hospital (KEMH). 

Who to contact for more information about this study: 

If you would like any more information about this study, please do not hesitate to contact 

one of the research team. They are very happy to answer your questions. 
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Name   Title    Contact Number(s) 

Angela O’Connor. Clinical Midwifery Consultant on (08) 96458 1582  

Who to contact if you have any concerns/complaints about the study or its organisation? 

If you have any concerns or complaints regarding this study, you can contact the Director of 

Medical Services at KEMH (Telephone No: (08) 9340 2222). Your concerns will be drawn to 

the attention of the Ethics Committee who is monitoring the study. 

What to do next if you would like to take part in this research? 

If you would like to take part in this research study, please read and sign the consent form 

provided. 

THANK YOU FOR YOUR TIME AND CONSIDERATION 
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Women and Newborn Drug and Alcohol Service 

WANDAS Poster 

 

Are you...? 

A pregnant woman at least 18 years old? 
Someone who is currently in pregnant and using Methamphetamine  
Willing to share your experience of methamphetamine and be involved in our study? 
If so, you may be eligible to participate in the WANDAS study, about the effects of 
methamphetamine for you and your baby. 

    A one on one interview with Angela O’Connor, principal researcher WANDAS 

    face-to-face interview 

    Completely private and confidential 

    Flexible schedule times 
What is the study about? 

WANDAS is conducting a study to learn about the maternal and infant outcomes from using 
methamphetamine in pregnancy. 
The study will ask about your pregnancy care, health both physical and mental health, we 
will ask you intimate questions about your drug use and other life experiences while taking 
methamphetamine. We will gather information about your baby’s growth, birth weight, at 
birth. We also want you to consider your baby having a short video to look at babies’ 
movements. This video will be done in first week and a second one at 4 months to assess 
general movements. We would also like you to bring your baby back at 12 months to check 
that baby is growing and developing. Angela will explain all this to you. 
Who will know about mv participation? 

No one will know about your participation in the study except for the researchers, WANDAS 
staff and researchers at the university of Western Australia. 
Who will see mv answers to the questions? 

Your answers are confidential. No one except study staff will see y o u r answers. Your name  
will not be attached to your answers so no one else will know your details or information. 
Why should I participate and why will my and my baby’s information matter? 

Participating in research is important and can offer several rewards. 
► You will learn about your health and effects of Methamphetamine for you and your baby. 
► You will learn about your baby and how grows and develops with the tools used in the 
study 
► You will be contributing to the well-being of pregnant women and infants throughout 
► This research will offer health, mental health, and health professionals a better 
understanding of the relationship between life events, lifestyles and overall physical and 
mental health of pregnant women may help professionals to provide better care to women 
and infants in the future.                                                                                                            

 Free Download 2019 

You are not alone, 
information, support 
and collaboration are 
available for you and 
your baby 
collaboration are 

available for you and 

your baby 
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Appendix 7 Integrated Drug and Alcohol Assessment  

INTEGRATED ASSESSMENT FORM WANDAS  
 

 
 

Date of assessment 
 
EDD 
 
Drug and alcohol history:  

 

 

 

 

 

 

 

 

History of Injecting: 
 

Hep C Status: 

 
Drug Use prior to Pregnancy:  

 

 

 

 

Current prescribed medication: 
 

 

Prescribing Pharmacy/ Phone 
 

 

Name of Prescribing Doctor/ Agency Phone 

 

 
AOD agencies involved: 
 

 

Current Drug Use: 
 

Med Record # 
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Drug Yes No Usual 
dose 

Route  Frequency 
of use 

Duration 
of 
use 

Date/time 
last use 

Benzodiazepines 
Type: 

       

Amphetamines        

Cannabis        

Methadone/ 
Buprenorphine 

       

Heroin / 
Other Opioids 

       

Other Drug Use        

If pt is using frequently or daily, withdrawal may be likely. 
Is there a risk of withdrawal?   Yes    No    
 
Drug Use at delivery 
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SOCIAL WORK PSYCHO SOCIAL ASSESSMENT 
Current accommodation  

 

 

 
Education/training/ Income 

 

 

 
Family of Origin  

 

 

 

 

 

 

 

 

 
Current relationship/ Children 

 

 

 

 

 

 

 

 

 

 

Support people/ Services: 

 

 

 

 

 

 
MENTAL HEALTH:  
Past or current self-harm or attempted suicide: 
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SOCIAL WORK MANAGEMENT PLAN:  
 

 

 

 

 

 

 

 

 

 

 

 

 
Referrals to support services 
 

 

 

 

 

 

 
AOD Referral to:  

 

Psych Med Triage 
 

 

 

Past mental health issues: 
 

 

 

 

 

Current mental health issues: 
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Case Manager/ Mental Health Service 
 

 

 
 
 
 

 

Mental Health Commission updated Form 
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Appendix 8 Pregnancy Hand-Held Record 

 

 

  



 338 
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Appendix 9 Screening for Family and Domestic Violence 
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Appendix 10  Finnegan’s Assessment for Neonatal Abstinence Syndrome  

 

Finnegan’s Assessment Scoring   
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Appendix 11 Ages and Stages Questionnaire  

 

 

  



 344 
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Appendix 12 Ages and Stages Questionnaire 12 Months 
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Appendix 13 Prechtl’s General Movements Assessment in the Infant 

 

 

 

Writhing movement   

Date PMA Assessment Action Signature/Name 

Designation N PR CS Ch 

  

 

      

  

 

      

  

 

      

  

 

      

Abbreviations: N= normal; PR= poor repertoire, CS= cramped synchronous; Ch: Chaotic 

Fidgety movements 

Date PMA Assessment Action Signature/Name/ 

Designation N F- Fa 

 

 

 

 

     

 

 

      

Study ID 
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Abbreviations: N=normal, F- =absent fidgety, Fa= abnormal 

fidgety 

 

Comments: 

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

……………………… Signature…………………….Name…………….. Designation  
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Appendix 13.1 Abnormal General Movements 284. 

Poor Repertoire GMs (PR)    

 

 General Movements of different body parts do not 

occur in the complex way seen in normal GMs and 

whereby the sequence of GMs is monotonous; speed, 

amplitude and intensity lack the normal variability. 

 

Cramped-synchronized 

GMs (CS) 

Cramped-synchronized GMs (CS) This abnormal GMs 

pattern appear rigid as they lack usual fluent 

character and muscles contract and relax almost 

simultaneously. 

 

Chaotic GMs (Ch) this pattern movements consistently appear jerky and 

occur in large amplitude and high speed 

Abnormal FMs Amplitude and speed of FMs are exaggerated. These 

movements are seen rarely. 

 

Absence of FMs FMs could not observe 
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Appendix 14: Qualitative Interview Guide 

Prenatal Qualitative interview guide  

 

1) The Pattern of drug use in pregnancy. 

▪ I would like to talk to you today about your drug use in pregnancy, and what your experience 

of using methamphetamine in pregnancy was for you. 

▪ Firstly, can you tell me about your drug use, when you started and who did you use with? 

▪ Prompts 

• Partner 

• Friends 

• Family 

• Alone or other 

• Can you please tell me a bit more about plans in changing your drug use? 

• If yes, what do you plan to do? 

Prompts 

• Reduction, changes in pregnancy. 

Triggers that make you use drugs 

▪ We have touched on drug use, can you tell me some more of your experience with 

triggers that make you use methamphetamine and what triggers you to stop using? 

Prompts 

• Stress 

• Social 

• Pleasure 

• Other, can you elaborate? 

Prompts to stop using methamphetamine? 

What happens to make you stop using? For example: sickness, behaviour change /psychotic 

feelings? 

2) Withdrawal 

Can you describe any withdrawal symptoms you experience when you have noti used 

methamphetamine?  

Prompts 
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• Do you experience withdrawal? 

• Positive and negative experiences 

• Do you use methamphetamine to avoid withdrawal for example? 

▪  

3) Tolerance to Methamphetamine 

Can you tell me if you are using more methamphetamine for the same effect? 

Prompts 

• Are you using more during pregnancy, if yes please explain. 

• What effect is this having? 

• What have been your challenges? 

• Would you say that methamphetamine has become a priority for you? 

• Please explain what has changed? If anything. 

4) Compulsion 

Do you feel like you have lost control or have sudden urges and or cravings to use 

methamphetamine, which you are unable to resist?  

If yes, can you describe them to me? 

5) Conflict in your life 

Have you experienced any conflict with your partner/ family as a result of your drug use?  

If yes, Can you describe the conflict? 

Prompts 

What/who has helped deal with the conflict? 

 

 

Can you describe how your drug use helps you?  

Prompts 

• Increase confidence 

• Increase energy 

• Blocks pain 

• Reduce stress/coping 

• Other 

7) Mental Health Concerns 
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Can you tell me a bit about your mental health and methamphetamine use? What has been 

your experience with your mental health?  

Prompts 

• Diagnosed with a Mental Health issue, if yes can you explain what you experience? 

Anxiety 

• Depression 

• Mood swings 

• Anger management 

8) Can you describe any groups or services that you have engaged with to assist in your drug 

use during pregnancy. 

Prompts 

• Rehab options 

• Counselling groups 

• Drug Court 

• WANDAS 

• Child Protection and Family Support (CPFS) 

• Aims and objectives 

• Positives and negatives 

• Diversity and inclusion/exclusion 

• Trust and participation within the group or service to help you with drug use? 

• Did relationships/friends or counsellor support you to change your life? (examples). 

 

 

9) Can you describe how your drug use impacts on your employment? 

▪ Lost your job, if yes can you explain? 

▪  

 

10) Finally can you describe how your drug use has impacted on your child/ren? 

 Can you tell me if your child or children were removed by Child Protection (CPFS) because of 

drug use? If yes can you describe the circumstances around this happening? 

• Reconciliation with child or Children? If yes can you describe the experience. 
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• Prison sentence if yes, can you explain 

 

Is there anything else you would like to tell me about your drug use? 

 

Thank you and questions and offer or support following interview. 
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Appendix 15 Quantitative Survey 6 

Study No: _____ 

 
Questionnaire 

Measuring Maternal and Infant Outcomes Following Exposure to 
Methamphetamine in pregnancy. 
 
Thank you for continuing to help us with this study. 
 
The purpose of this questionnaire is to obtain information about your drug use. A 
series of open - ended questions to measure the pattern and amount of drug use. 
This will be helping us to measure drug use pattern in pregnancy. 
 
PLEASE READ EACH QUESTION CAREFULLY 
 
Fill in the spaces provided or circle the option that is most appropriate at time of 
interview. 
 
PLEASE TAKE YOUR TIME 
 

ALL ANSWERS ARE STRICTLY CONFIDENTIAL  
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Pattern of Drug Use in Pregnancy 

Do you use meth/amphetamine with your partner? Yes No 

Friends/ Family Yes No 

Other  Yes No 

Have you made any plans about changing your drug use? Yes No 

If yes what? 

 
 

 

Have you reduced use during pregnancy? 

Ceased when found out of pregnancy 0 

Less than 0-1 point a day /Weekly/Monthly 1 

1-3 points daily/weekly/Monthly 2 

3-5 points daily weekly /monthly 3 

Other amount 4 

 

What are the triggers that make you start using?  

Stress Yes No 

Social Yes No 

Pleasure Yes No 

Other (specify) 
 
 

Yes No 

 

What triggers to stop?  

Do you feel sick? Yes No 

Does your behaviour change?  Yes No 

If yes what do you notice? 
 
 

  

Do you feel unwell/psychotic?  Yes No 

 

Withdrawal  

Do you get any withdrawal symptoms?   Yes No 

Do you use meth/amphetamine to avoid withdrawal symptoms?  Yes No 

 

Tolerance 

Are you using more meth/amphetamine in pregnancy for the same 
effect?   

Yes No 

 

Compulsion 

Do you feel like you've lost control or have sudden urges and cravings 
to use which you can't resist? 

Yes No 
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Priority 

Do you find that your drug use has become one of (or the most) 
important aspect of your life? 

Yes No 

If yes explain what has changed? 
 
 

  

 

How would you rate the level of conflict in your life you experience with your 
partner/family Violence as a result of your drug use? 

Nil conflict, (nearly always well) 0 

OK, could be better (mostly well) 1 

So-so, (my conflict levels vary depending on number of drugs used) 2 

Poor, (seldom well) 3 

 

How does your drug use help you?  

Increased confidence? 0 

If yes, how? 
 

 

Increased Energy 1 

If yes, how? 
 

 

Blocks pain 2 

If yes, how? 
 

 

Helps reduce stress/coping 3 

If yes, how? 
 

 

Other 4 

 

Mental Health Concerns   

Has your drug use affected your mental or psychological health Yes No 

   

Have you ever been diagnosed with a psychological or psychiatric 
condition 

Yes No 

   

Have you had problems with anxiety Yes No 

   

Do you have mood swings Yes No 

   

Do you have any problems with your temper? (anger management) Yes No 

   

 
Please circle an appropriate number for each statement 

 Strongly 
agree 

agree dis 
agree 

Strongly 
disagree 

I have explored rehab options for drug use 1 2 3 4 
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I live from day to day and don’t plan 1 2 3 4 

I have explored counselling for drug use 1 2 3 4 

I attend urine drug screen to keep stable 1 2 3 4 

I attend Drug Court for drug use 1 2 3 4 

I worry about what will happen to my child in the 
future (when he/she grows up, when I am not 
around 

1 2 3 4 

 

 Strongly 
agree 

agree dis 
agree 

Strongly 
disagree 

I get support from my partner/family to reduce drug 
use 

1 2 3 4 

I get support from my friends to reduce my drug use 1 2 3 4 

I get support from my Counsellor to reduce my drug 1 2 3 4 

I get support to reduce/ cease drug use from 
WANDAS 

1 2 3 4 

I have received very little support to reduce my drug 
use this pregnancy. 

1 2 3 4 

When I think about the kind of parent I am, I often 
feel guilty or bad about my drug use 

1 2 3 4 

Most of my life is spent is trying to score drugs 1 2 3 4 

I find myself giving up more of my life because of my 
drug use 

1 2 3 4 

I think about not having more children 1 2 3 4 

My family and I discuss my drug problems together 1 2 3 4 

My child/ren are in CPFS because of my drug use 1 2 3 4 

 

During the last 12 months, Have any of the following events happened to 
you or occurred in your immediate family? Please tick on the answer 
sheet any that have happened. 
 

 

Divorce  

Reconciliation with children  

Marriage  

Separation  

Children removed because of drug use  

Other relative moved into the household  

Income increased substantially (20% or more)  

Went deeply into debt  

Moved to a new location  

Lost your job  

Prison sentence  

Overdose  

Death of close family friend  

Went to Rehab   

Lost your licence  
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Trouble with superiors at work  

Trouble with teachers at school  

Legal problems  

Death of immediate family member  

 
Additional comments 
Please make any comments about your drug use 
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Appendix 16 Neonatal Abstinence Syndrome Research Output  

 

CLINICAL PRACTICE GUIDELINE 

KEMH Postnatal Wards 

Neonatal abstinence syndrome (NAS) 
for  

non-opiate medications 

This document should be read in conjunction with the Disclaimer  

 

Neonatal Abstinence Syndrome (NAS): Non-opiates: Quick 

reference guide. 

This Quick Reference Guide must be used in conjunction with the detailed Clinical Guideline,  

Medical and midwifery staff and neonatal staff should be familiar with the contents of the full 

guide 

 

 

 

 

 Non-Opiate management of withdrawal in Neonates 

 

 

 Drugs may include: polysubstance, methamphetamine ,SSRI, illicit / 

prescribed medications. Including but not limited to, smoking and alcohol 

(but not opiates). 

 

 

https://healthpoint.hdwa.health.wa.gov.au/policies/Policies/NMAHS/WNHS/Disclaimer.pdf
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Assessment 

• An assessment, diagnosis and treatment plan for infants with non-pharmacological 

treatment for non-opioid withdrawal symptoms. 

Management 

Assess drug and alcohol use 
Ask, assess and document all prenatal drug use prior to 

delivery. 

Assessment of Infant in post natal 

period. 

5 Day stay on post-natal ward 

Flow chart for non-opioid drug use, e.g. 

methamphetamine, SSRI, smoking and alcohol 

Observe infant for signs of sedation. 

Single room with supportive care of the mother to manage 

the infant. 

 

Gestational age of infant 
Gestational age will affect severity of NAS, with milder or 

no symptoms in infants born premature 

Five day stay or longer if required to 

manage symptoms 
See flow chart. 

 Perform supportive care  

• WANDAS 5 day stay 

• Rooming in and midwifery support for mother crafting. 

• Assess infant for sedation 

• Early Breastfeeding plus or minus high calorie feeds frequently. 

• Reduce noise and light and any environmental stimuli. 

• Daily weight 

• Swaddle infant and provide education to parents 

• Paediatric review if any concerns with observations. 

Document care 
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Daily paediatric review and 

monitoring of infant 
As per Guidelines  

Discharge planning and WANDAS 

post-natal follow-up clinic 

Child Health Nurse referral, Safe Sleeping, SIDS education 

and emergency contact provided for parents and or 

carers. 

 

 

 

 

 

 




