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Abstract

Introduction: 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. These risk factors
for the infant include concerns such as exposure to methamphetamine and other drugs in utero, tobacco smoking,
poorer socioeconomic factors, separation after birth, exposure to high maternal stress during pregnancy, and trauma.
The evidence is clear that early detection and intervention results in improved long term outcomes.

Method: 115 pregnant women from 220 using Methamphetamine were recruited from July to December 2017 and
were administered a structured questionnaire about their drug and alcohol use during each trimester of pregnancy. Basic
demographic data on maternal and infant details were collected. The ages and stages questionnaire was administered
at 4 and 12 months and included age-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
(tobacco) per day (87.5%). Polysubstance use was common (17.9%). Involvement with child protection and family
support services was common throughout pregnancy and the postpartum period (53%). The social workers in the team
manage child protection with the Department of Child Protection and Family Support (CPFS). They assess the protective
factors of the parents and the risk factors associated with maternal drug use. Methamphetamine initiation occurred at
a mean age of 13 years. During pregnancy, some women reported that they had overdosed as a result of their MA
use (15.4%). Ages and Stages Questionnaire (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% of the infants assessed compared to 49.3% at 12 months.

Conclusion: 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
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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 47915 children were
removed from maternal care because of drug and alcohol-related
concerns [1], with Alcohol and Other Drugs (AOD) use also associated
with high rates of child maltreatment [2]. The Adverse Childhood
Experience Study (ACES) provided a comprehensive body of research
that has shown the many linkages between childhood adversity and
negative outcomes later in life [3-6] following maternal substance abuse
and family and domestic violence [4,7,8]. The foundations of an infants’
early environment and experiences shape their brain development
through their interactions of biological and psychosocial influences
(6,9,10]. Early assessment of risk factors such as maternal mental health,
psychosis and socio-economic disadvantage for infants prenatally
exposed to methamphetamine, may impact on optimal neurological
development for the infant across the lifespan [11,12].

There is a substantial and growing body of research that
identifies many inter-related risk factors for women and infants
exposed to Methamphetamine (MA) during pregnancy [8,13,14].
These risk factors for the infant include concerns such as exposure to

methamphetamine and other drugs in utero [13,15], tobacco smoking,
poorer socioeconomic factors [16,17], separation after birth [18,19],
exposure to high maternal stress during pregnancy, and trauma [20,21].
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, family and domestic violence, single parent, poor nutrition,
maltreatment or a mentally ill caregiver [3,6,19,22]. The evidence is
clear that early detection and intervention including early access to
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antenatal care and support for maternal mental health and psychosocial
support including referral to drug counselling and rehabilitation and
intensive family support results in improved long term outcomes [23-
27]. There is considerable public health concern about the effects and
impact of prenatal exposure to Methamphetamine (MA) in Western
Australia (WA) [28]. 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 [29] 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) in order to prioritise
early identification of infants at risk during the critically important first
year of life.

Methods

The Women and Newborn Drug and Alcohol Service (WANDAS)
is the state-wide referral centre for pregnant women with complex
drug and alcohol use. WANDAS is a multi-disciplinary midwifery-
led service which provides antenatal and postnatal care for pregnant
women and infants, by specialized obstetricians, midwives, social
workers, neonatologists, and psychiatric treatment and addiction
specialist support during pregnancy and follows up of infants up to 3
months post-birth. Early access to antenatal care is seen as a priority
and the women are seen every 2 weeks during pregnancy and weekly
from 36 weeks until the birth of the infant.

Procedure

A structured questionnaire with tailored questions [29] 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 chosen because all women who consented to the study
were asked to participate, it is a very common method for difficult-
to-reach and drug-using populations. The main goal of purposive
sampling is to focus on particular characteristics of a population that
are of interest, which will best answer the research questions [30].

Eligible 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 (DAS) [31], 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 1).

Infants were assessed using the ASQ-3 assessment at 4 and 12
months when they returned for follow up [32]. 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 [32]. The ASQ is a parent-completed or caregiver screening
tool. It contains 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, for “yes”, 5 “for sometimes” and 0 for “not
yet” respectively. The test is scored according to the domain tested and
compared with an empirically derived screening cut-off score defined
as >2.0 Standard Deviations (SD) below the mean [33]. The sensitivity
of the ASQ (3" edition) from 4 months to 5 years of age is 70-90% and
specificity are 76-91% [34]. This measure has been validated against a
number of standardised measures [12,32,35].

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 [36]. Using the Australian Bureau of
Statistics’ Index of Relative concept of Socio-economic Advantage and
Disadvantage [16], the score corresponding to each mother’s address
was determined. The Australian Bureau of Statistics Socio-Economic
Indexes of Areas (SEIFA) data was drawn on as an indicator of the level
of family disadvantage. 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

Maternal characteristics

112 pregnant women participated in the study and gave birth to
113 infants. (Table 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 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 [24]
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.
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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 (56.3)
Ethnicity - - -
Caucasian 50 (44.6 %) 32 (50.0 %) 17 (38.6%)
Aboriginal 59 (562.7 %) 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 2 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 29t 31 27"
Head circumference 31.5M 38" 24.5M
Length 29% 31t 21.5M
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%)

Table 1: Demographic characteristics of the participants.

Patterns of maternal drug use

The majority of the women 69.6%% (n=78) reported heavy MA use
(used up to 1.5 grams) and 67.9% (n=76) (Figure 1), 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. They used methamphetamine
throughout each trimester. 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). The
women reported that they reduced their use from 10 points to 3 points
during their second and third trimesters. The women were referred to
drug rehabilitation (49.5%) and were provided with support from the
drug and alcohol counsellors (78%), and psychological medicine to
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Figures 2: (A) Methamphetamine Patterns during pregnancy and (B) Methamphetamine use during each trimester of pregnancy.

\

assist them with reducing their drug use. Polysubstance use accounted
for 17.9% (n=20) of the mothers in that they reported regularly using
more than two different drugs, (excluding prescribed medications).
These drugs included benzodiazepine, cannabis and alcohol. In the first
trimester 12.5% of women reported using benzodiazepine and (33.9%)
reported using cannabis. They reduced their benzodiazepine (5.4%)
and cannabis (15.2%) use in the second trimester. In the 3" trimester
the women reported benzodiazepine use of (2.7%) and cannabis
use (9.8%). The majority of the women (87.5%, n=98) were tobacco
smokers and alcohol consumption was reported as 27% (n=30) of the
women. Ten women (8.9%) reported using alcohol in the first trimester
at least 2-3 times per week, 4 women drank at least 4 times per week
and consumed at least 1 litre of spirits (3.6%), the women who attended
rehabilitation for alcohol use reduced and ceased during the last
trimester (15.2%). The women primarily used MA with their partners
70.6% (n=77). They reported heavy use during the first trimester 27

women (24.1%), and 57 women (50.9%) reported moderate use during
each trimester of pregnancy. 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 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 women
who completed rehabilitation were referred by the team for a 7-day
drug detox unit which is a closed unit. Midwifery care was provided to
them by WANDAS midwives.

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, the
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majority 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=385) and
urine drug screening 39.4% (n=43) was a constant part of the women’s
lives. The majority of the women described feeling stigmatized 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

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
maleinfants 52.2% with 47.8% (n=54) female. There were two fetal deaths
in utero, and one infant stillborn at 21 weeks following chorioamnionitis.
The infants remained in hospital for 5 days post natal as per WANDAS
guidelines in order to assess infant wellbeing and monitor for signs of
drug withdrawal. Infants are assessed by a neonatologist daily while an
inpatient and follow up to 3 months post-delivery. ASQ-3 screening of
82% (n=89) was completed on infants at four months and 69% (n=75) at
12 months (Table 2). 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 3). 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 2). The women
lost to follow up were unable to be contacted; some carers for Child
Protection and Family Support (CPES) chose not to return the infant
for follow up and were seen by a General Practitioner (GP). There was
no statistically significant difference found between methamphetamine

Fail, or borderline on 4 |Fail, or borderline on 12

Domain months ASQ (n=89) | months ASQ (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 6 (6.7%) 11 (14.7%)

performance

Table 2: Ages and stages (ASQ-3): Rates of developmental concerns on ASQ at
4 and 12 months.

60—

50

40

304

Mean A&S Score (12 Months)

o T T T T T T T
o 10 20 30 40 50 &0

Mean A&S Score (4 Months)

Figure 3: Ages and Stages at 4 months and 12 Months with Correlations.

dose and birth weight, or head circumference during each trimester.
The correlation between gestational age and MA dose; birth weight and
meth dose was not significant. The only significant difference was found
between apgar score and methamphetamine dose with the infants in
our population having lower apgar scores 7 at 1 minute and 8 at 10
minutes (r=0.761). Infant who had been exposed to alcohol use during
pregnancy are followed up by WANDAS and a referral pathway to child
developmental service is available where the infant are assessed for
Fetal Alcohol Spectrum Disorder (FASD) and therefore is not reported
on in this paper.

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
up to 1.5 grams per week, 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 [37-39] and international [40,41] research involving MA.
The frequent polysubstance use by our women placed additional risk
in pregnancy with many requiring hospitalization for stabilization
and early delivery. These admissions were for pregnancy-induced
hypertension 28 (25.5%) of women were admitted for a period of
a week at a time. Placenta praevia and ante-partum haemorrhage
accounted for (12.7%) 14 women. 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 [42,43]. 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 [44,45].

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 [46,47]. A number of the women completed
rehabilitation in an inpatient detox unit, attended counseling which
was offered to all women. Thus, research indicates that pregnancy is
a prime motivator to change and as such, the availability of services
such as WANDAS which supports harm reduction strategies and
stabilization to improve outcomes [48,49] 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 [50].

ASQ-3 was used for the first time in our population to explore
the risk of developmental delay [51]. We found a 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 [1,4,39]. 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
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few significant delays suggesting that the effect seen in other studies
may be more due to socioeconomic status [15,52]. However animal
models and Magnetic Resonance Imaging (MRI) of the brain of infants
born after antenatal methamphetamine use have shown changes on the
developing brain [53-55].

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 [56]. 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 [12,32].
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
use and smoke tobacco. ASQ-3 screening that involves engagement of
women addressing their concerns in addition to utilizing standardized
developmental screening tools and effective communication from a
strength-based outcome is the key to improving outcomes. The women
may not realize what services are available to address their issues, and
stigma may prevent them from answering a direct face-valid question
about infant concerns [57]. This is a view supported by early childhood
researchers in other Indigenous contexts [12,58,59].

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.
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