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Abstract 

Background  Alcohol, tobacco and illicit drug use during pregnancy can cause significant harm to women and their 
developing fetuses. Despite recommendations for abstinence during pregnancy, some women continue to use, mak-
ing screening for substance use during antenatal clinic attendances an important strategy for reducing risk. This study 
aims to improve the rates of screening and intervention for substance use among pregnant women, including appro-
priate referral for those who may be substance-dependent. The protocol outlined here focuses on a multi-stage 
implementation study.

Methods  This study will occur in four phases. Phase 1 will identify a baseline rate of screening and subsequent care 
at the antenatal clinics of two, South Australian hospital-based maternity services, through a retrospective case note 
audit. Rates of self-reported substance use identified in the case notes will also be compared against representa-
tive data from Adelaide Primary Health Network to establish rates of over or underreporting. Phase 2 will involve 
an online Training Needs Analysis of midwifery staff working at those services, to assess their knowledge, attitudes, 
beliefs, and commitment to the care of women who use substances during pregnancy. Phase 3 will involve a training 
package for all midwifery staff at those services, focused on routine screening for substance use, and how to provide 
appropriate care. Outcome measures from phase 2 will be reassessed during phase 3 and any changes since training 
will be evaluated. Phase 4 will then repeat phase 1 to compare the changes in rates of both screening and any associ-
ated intervention before and after training.

Discussion  From a public health perspective, this project has the potential to make a significant impact on reduc-
ing risk of harm from substance use disorders among pregnant women, and contribute to better health outcomes 
for their children.

Trial registration: This trial has been pre-registered under the Open Science Framework. Registration: https://​doi.​org/​
10.​17605/​OSF.​IO/​73FDZ.
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Introduction
Alcohol, tobacco or other substance use during preg-
nancy is harmful to fetal and child development. Alcohol 
consumption increases the risk of miscarriage, stillbirth, 
low birth weight, and Fetal Alcohol Spectrum Disorders 
(FASD) [1–5]. FASDs are the leading preventable cause of 
non-genetic developmental disability in Australia [6]. To 
mitigate these risks, the Australian National Health and 
Medical Research Council (NHMRC) guidelines recom-
mend that women abstain from alcohol when planning 
a pregnancy, during pregnancy, or while breastfeeding 
[7]. Despite this guidance, previous studies indicate low 
adherence to this advice, with many women continuing 
to drink alcohol after confirming their pregnancy [8, 9].

Tobacco smoking during pregnancy is also linked to a 
range of negative outcomes, including low birth weight, 
small for gestational age, preterm birth, and sudden 
infant death syndrome (SIDS) [10–12]. Smoking is the 
most common preventable risk factor for pregnancy 
complications [13]. However, in 2019, 9.2% of Australian 
women reported smoking during pregnancy [14]. Illicit 
drug use during pregnancy (including cannabis, amphet-
amines, and opioids) also places both the woman and 
developing child at increased risk of harm and adverse 
outcomes [15–18].

Antenatal clinics offer an ideal opportunity to identify 
and address substance use during pregnancy. The World 
Health Organization (WHO) recommends screening all 
pregnant women, and offering brief interventions for 
those who continue substance use [19]. Evidence sug-
gests that this approach increases the likelihood of absti-
nence among pregnant women [20, 21]. Despite being 
part of midwives’ public health role for some time, there 
are a range of barriers which can impact the effective-
ness of implementation. Structural-level factors (e.g., 
time, knowledge, resource constraints) affect the like-
lihood that screening will occur in the first place [22, 
23], while a range of psychosocial factors (e.g., stigma, 
shame, guilt, legal consequences) create barriers to dis-
closure [24]. Knowledge, skills and attitude gaps can be 
addressed through training, but evidence suggests that 
many such interventions will fail during implementation, 
unless other structural barriers are adequately addressed 

[25]. Therefore, overcoming these challenges requires a 
multifaceted approach, which not only seeks to build the 
capacity of midwives to undertake the work effectively, 
but also targets these structures and systems required to 
support them.

Introducing a valid and reliable screening tool for sub-
stance use into the antenatal assessment battery is neces-
sary for systems reform. While a number of instruments 
for single substances are available, options for screening 
multiple drugs are limited. ASSIST-Lite is a tablet-based 
screening tool which quantifies risk of harm for a range 
of common substances, and can guide brief advice or 
facilitate active referral depending on the level of risk 
[26]. Although ASSIST-Lite was designed, and has been 
validated, for use in time-critical areas (e.g., emergency 
departments) [26, 27] to our knowledge it has not been 
validated for use amongst pregnant women. Despite this 
lack of evaluation in the antenatal setting, ASSIST-Lite is 
currently included in the standardised antenatal assess-
ment at one of the largest metropolitan tertiary referral 
centres in South Australia. Given that there is no safe 
level of substance use during pregnancy, modifications 
were made to the cut-off scores to reduce risk thresholds, 
so that any level of use would be a target for appropri-
ate intervention or referral. However, before the instru-
ment can be fully implemented across the state’s other 
metropolitan antenatal services, it is necessary to exam-
ine current screening practices in those sites, as well 
as potential facilitators and barriers that might impact 
implementation.

The overall aim of this study is to contribute to the 
reduction of harm associated with substance use dur-
ing pregnancy, and the early postpartum period. This 
involves increasing the rate of screening for alcohol 
and other drugs (where screening is not universally 
applied); improving the quality of advice, care and sup-
port for women using substances to achieve abstinence; 
and finally by improving integrated care pathways with 
specialist treatment services for women who are at 
high-risk of dependence. It is anticipated that support-
ing women to achieve abstinence during pregnancy will 
lead to healthier fetal and child development and ame-
liorate the short and long term associated health and 

A note on terminology 

The authors recognize that gender is a diverse, social construct encompassing a person’s identity, and therefore not all 
individuals who give birth will identify as women, or mothers. Sex, on the other hand, often refers to biological attrib-
utes which include physical anatomy (internal and external), hormones, and chromosomal type. Given this protocol 
focuses on issues in which the individual’s sex is central, we will refer to women who are pregnant, or women who give 
birth, in reference to the individual’s biological sex. This decision was also taken to avoid unintended harmful conse-
quences from using language that can be dehumanising, disembodying, and ultimately disempowering to women.
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societal impacts of these lifestyle choices. The research 
study comprises four phases: a retrospective case note 
audit, a training needs analysis of midwives’ knowledge, 
attitudes, beliefs and commitment to caring for pregnant 
women who use drugs, both before, and after a training 
intervention, and a six-month follow-up case note audit. 
Qualitative data, including online surveys will also be 
collected to gain deeper insights into facilitators and bar-
riers influencing midwives’ screening practices.

Methods/design
Study design
Phase 1: retrospective case note audit
In the initial phase of this study, we will randomly select 
one hundred sets of case notes from maternity records at 
tertiary maternity services in South Australia. Records 
will pertain to women attending for their first antenatal 
visit between April and September, 2019. Rates of self-
reported use will be compared to nationally representa-
tive data from the National Drug Strategy Household 
Survey 2019 as a benchmark [14]. The period chosen (i.e., 
April to September, 2019) allows us to evaluate the levels 
under- or overreporting identified in our sample.

We will exclude cases from women who transferred 
care to either participating site later in pregnancy, or did 
not receive antenatal care at either site, despite giving 
birth within the maternity service. For clarity, all inpa-
tient antenatal, intrapartum and postnatal care are pro-
vided at the Lyell McEwin Hospital, though some women 
are seen for antenatal care at Modbury Hospital. Case 
notes will be randomly selected using Unit Record (UR) 
numbers from the computer system.

Minimal demographic information will be extracted 
from the selected case notes, focusing on screening data 
related to alcohol, tobacco, and other drug use before and 
during the current pregnancy, along with details of any 
intervention. Extracted data will be limited to maternal 
age (given as month, and year of birth), maternal eth-
nicity, parity, date of the first antenatal appointment, 
estimated date of delivery (EDD), documented screen-
ing for previous and current alcohol, tobacco (including 
e-cigarettes), amphetamine-type stimulants, cannabis 
and prescription drug use. Details of who documented 
the history (e.g., midwife, nurse), and any action taken in 
response to disclosure will also be extracted.

Two of the principal investigators AB and MC (both 
midwives registered with Ahpra), will oversee privacy 
and confidentiality during data collection. Each inves-
tigator will review the complete set of case notes, and a 
third reviewer (LC) will cross-check the data separately 
for consistency and reliability. Any disagreements will be 
settled by the third reviewer.

Five batches of 20 case notes will be requested from 
Medical Records personnel at the Lyell McEwin (where 
all medical records are stored), with a minimum of 
2 days’ notice. All notes will be reviewed in a private 
office, adhering to local policy and practice for secure 
handling. Locked filing cabinets will be used to store 
the notes, and access will be restricted to the research 
team. All collected data will be anonymized, assign-
ing each case a unique ID. Only the month and year 
of maternal date of birth will be recorded to further 
ensure anonymity. Confidentiality will be maintained at 
all times.

Data will be extracted into an audit-specific proforma, 
and the information will be entered into a password-pro-
tected Excel spreadsheet. Reported rates of previous (i.e., 
lifetime) and current substance use will be compared to 
rates from the 2019 National Drug Strategy Household 
Survey  (NDSHS), focusing on pregnant women in Ade-
laide, as reported by the Australian Institute of Health 
and Welfare (AIHW) [14].

Phase 2: training needs analysis
After reviewing the case notes, we will invite a subset 
of midwives who are responsible for antenatal booking 
assessments to participate in an online, Training Needs 
Analysis (TNA) survey. The survey will be designed to 
assess knowledge, attitudes, beliefs, and commitment 
to care regarding the assessment and management of 
women who use substances during pregnancy. This will 
also include questions around nicotine vaping. Findings 
from the survey will be used to inform the development 
of the training program, to be delivered during phase 3. 
Northern Adelaide Local Health Network (NALHN) 
have requested that the survey remain anonymous due to 
concerns about potential identifiability among the small 
sample of eligible midwives.

To be eligible for phase 2, midwives must currently 
work on rotation in clinical areas within NALHN, and 
specifically involved in provision of antenatal care. This 
represents a potential sample of approximately 30 mid-
wives (at any given time and including all models of care 
delivery). Midwifery students and midwives not work-
ing in the antenatal areas will be not be eligible. Before 
enrolment, eligible midwives will receive an information 
leaflet outlining the survey’s aims and objectives, and the 
nature of voluntary participation. Confidentiality of their 
involvement will also be discussed, and ample opportu-
nity to ask questions, and have them answered to their 
satisfaction will be provided. Midwives will be informed 
of their right to decline participation, or the right to with-
draw at any time without penalty. Informed consent is a 
requirement of participation.
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Phase 3: training implementation and second survey
Phase three will begin once results from the TNA have 
been reviewed. In this phase, all midwives, including stu-
dent midwives, those not working in clinical areas, and 
those responsible for antenatal booking assessments 
at will undergo an in-service training package aimed at 
enhancing their knowledge, skills and confidence in iden-
tifying and responding to substance use during preg-
nancy. Participation in training will be a requirement 
by NALHN Women’s and Children’s Division, and will 
occur during regular professional development hours. 
However, only those who are responsible for booking 
assessments (approximately 30 at any given time) will be 
invited to complete a re-evaluation survey from phase 
2. Once more, the survey will be anonymous to protect 
midwives from potential identifiability from small num-
bers, and informed consent will be required before par-
ticipation undertake the second survey.

Training intervention  The training package will cover 
four broad objectives. First, it will raise general knowl-
edge and awareness of the risks and harms associated 
with substance use during pregnancy, both for the mother 
and developing fetus. Second, it will teach how to effec-
tively use the ASSIST-Lite, which will be included into the 
clinical information system across both services, to iden-
tify women at risk of harm or dependence. Third, it will 
provide guidance on offering effective brief advice around 
abstinence to pregnant women who are using, but who 
are not at high risk. Finally, it will clarify integrated care 
pathways with Drug and Alcohol Services South Australia 
(DASSA) for women at high-risk of dependence.

Two registered midwives (AB, MC), and a public health 
physician/addiction medicine specialist (RA) will design 
and deliver the training. A clinical nurse from DASSA 
will also be present to discuss the process of actively 
referring higher risk cases. The training will be accred-
ited for professional development hours, and will consist 
of two sessions, each lasting approximately 60 minutes 
each. These will follow the format previously used in an 
implementation study of ASSIST-Lite in the Emergency 
Department of a large metropolitan health service [27]. 
The training will be tailored to address any gaps identified 
through phase 2. It is expected that multiple instances of 
the training program will be required to cover all mid-
wives working in the service.

Post‑training survey  Following the training, the anony-
mous online survey will be repeated (from phase 2) to 
re-assess midwives’ knowledge, attitudes, beliefs and 
commitment to care for pregnant women who use alco-
hol or other drugs during pregnancy. All midwives who 
undertake the training will be invited to complete the sec-

ond survey. We will include an open-ended item on the 
survey to identify the proportion of midwives who com-
pleted both surveys (phase 2 and phase 3; e.g., “how many 
times have you completed this survey?”). This will enable 
quantification of any group-level changes that may have 
occurred in response to the training.

Phase 4: second retrospective case note audit
The final phase of this research will involve a follow-up 
case note audit to determine if the training has influenced 
the rates of screening for alcohol, tobacco and other drug 
use. The second retrospective audit will take place at least 
six-months after the training, and will include a random 
sample of one-hundred sets of records from the previ-
ous six-month period. To account for seasonal effects, we 
will use a data-collection window consistent with phase 
1 (i.e., April to September). The same data extraction 
tool and methodology used in phase 1 will be employed 
in phase 4. Data collected during phase 4 will be com-
pared to the frequency and level of detail provided in 
the case notes sampled during Phase 1. Similar to phase 
1, reported rates will be compared with the most recent 
AIHW data when it becomes available.

Ethical considerations
For a number of practical reasons, informed consent will 
not be required for phases 1 and 4 of this project, as they 
represent a retrospective review of the case notes. All 
case notes will be de-identified during the data extrac-
tion process. As such, this study poses no discernible 
risks to participants, as all subjects will have completed 
the episode of care, and care pathways for mothers and 
infants prior to case note review, and therefore their care 
remains unaffected by inclusion in this study. Obtaining 
consent from women no longer engaged with maternity 
services would prove impractical and all results pre-
sented will be anonymised.

The findings from this study are highly unlikely to have 
any significance for the participants’ welfare, as their 
maternity episode will have already been completed 
before case note review is undertaken. The data from 
this study will not be exploited commercially, and par-
ticipants will not be deprived of any potential financial 
benefits.

Measures
 The TNA online surveys used in phases two and three 
of this study, will consist of a variety of self-administered, 
standardized questionnaires that assess knowledge, skills, 
attitudes, beliefs and commitment to care for women 
who use alcohol or other drugs during pregnancy. The 
wording in the questionnaires will be adapted to suit a 
midwifery audience. For example, some scales which 
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refer to specific drugs (e.g., alcohol) will be reframed to 
focus on substance use, while scales that use outdated 
language (e.g., abuse, addict) will be updated to reflect 
contemporary terminology (e.g., dependence, woman liv-
ing with dependence). All scales will be standardized and 
scoring algorithms re-calibrated to a 7-point Likert scale, 
ranging from (-3) strongly disagree to (3) strongly agree. 
As such, a score of zero will imply neutral agreement. 
The following standardized measures will be used:

Medical condition regard scale (MCRS)
The Medical Condition Regard Scale (MCRS) is a 
12-item scale designed to assess a range of stigmatic atti-
tudes towards people with a variety of medical conditions 
[28]. For this study, the MCRS will be split into three 
separate questionnaires which assessed midwives’ atti-
tudes towards women who use alcohol, tobacco and illicit 
drugs while pregnant respectively. The scale has been 
used previously and has been validated for use in nursing 
and midwifery contexts [29, 30].

Substance abuse attitudes survey (SAAS)
For the purposes of this study, a shortened version of the 
Substance Abuse Attitudes Survey (SAAS) will be used 
[31]. The original SAAS is a 25-item survey designed to 
assess a range of attitudes and beliefs about people with 
substance use disorders. For this study, a condensed, 
16-item version of the instrument will be used.

Drug problems and perceptions questionnaire (DPPQ)
Attitudes and commitment to care for women who use 
drugs will be assessed using the 18-item Drug Problems 
and Perceptions Questionnaire (DPPQ) [32]. DPPQ is 
adapted from the Alcohol and Alcohol Problems Percep-
tions Questionnaire (APPQ). The scale has been used 
previously and has been validated for use among health-
care professionals [31].

Shortened alcohol problems and perceptions 
questionnaire (SAAPPQ)
Attitudes and commitment towards working with peo-
ple who drink alcohol during pregnancy will be assessed 
using the Shortened Alcohol and Alcohol Problems and 
Perceptions Questionnaire (SAAPPQ) [33]. The scale 
has been used previously and has been validated for use 
among healthcare professionals [30].

Short understanding of substance abuse scale (SUSS)
Beliefs about the nature of substance use disorders and 
women who use drugs during pregnancy will be assessed 
using the Short Understanding of Substance Abuse Scale 
(SUSS) [34]. SUSS is a 10-item scale that asks participants 
to rate their agreement to statements of belief about 

substance use/dependence and people who use drugs, 
and has been validated in a variety of contexts, including 
healthcare [30].

General self‑efficacy scale (GSE)
Self-efficacy will be assessed using the General Self-Effi-
cacy scale [35]. The GSE is a 10-item scale assessing self-
efficacy across a broad range of domains. GSE is rated 
on a 4-point Likert scale ranging from not true at all, 
to exactly true. Higher scores reflect a greater degree of 
self-efficacy.

General tobacco and e‑cigarette (vaping) knowledge
Knowledge about the harms related to tobacco use dur-
ing pregnancy will be assessed through the following 
questions: ‘what is the level of risk to an unborn child 
from cigarette smoking during pregnancy?’ for 1–2 ciga-
rettes per day, 3–9 cigarettes per day, and for 10 + ciga-
rettes per day; rated as either harmless, slightly increased 
risk for the child, or a significantly increased risk for the 
child. ‘What is the level of risk to an unborn child follow-
ing changes to cigarette consumption during pregnancy?’ 
for suddenly ceasing, and for changing to vaping; rated 
as either, beneficial, no change in risk, slightly increased 
risk for the child, significantly increased risk for the child. 
Midwives will also be asked about routine enquiry into 
smoking, vaping, and partners’ smoking.

Data analysis
Phase 1
Rates of screening (i.e., occurred vs. did not occur [or not 
reported]) will be established for past and current use, 
for all substances. These will form the baseline screen‑
ing rates for later comparisons. Differences between 
screening rates will be analysed with respect to the 
demographic variables collected. Rates of self-reported 
alcohol, tobacco and other drug use prior to, and during 
pregnancy will also reported. These will be expressed as 
frequencies (and percentages) of total sample, and will 
form our baseline prevalence rates in our sample. Prev-
alence rates for previous and current use will be com-
pared with respect to maternal age, ethnicity and parity. 
Student t-tests and non-parametric tests will be used to 
assess significance of comparisons, with p-values below 
0.05 indicating statistical significance. Finally, to compare 
prevalence rates in our sample with rates of use reported 
in AIHW data, we will use a Bayesian updating approach, 
which will help to quantify the strength of evidence for 
any under or overreporting.

Phase 2
Midwives’ overall knowledge, attitudes, beliefs, and com-
mitment to care for pregnant women who use alcohol 
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and other drugs will be assessed. Relationships between 
mediators including self-efficacy, will also be assessed 
using regression modelling. Average aggregated scores 
on each of the instruments, with measures of variance 
(reported as means and standard deviations) will be cal-
culated, and standardisation will occur so that scores 
centre on a mean of zero. This will help indicate posi-
tive or negative sentiment. We will also convert those 
standardized scores to percentages to determine aver-
age agreement or disagreement. Finally, Pearson’s R and 
Spearman’s Rho correlation coefficients will be used to 
explore relationships between measures of knowledge, 
attitudes, beliefs and commitment to care.

Phase 3
Inferential statistics will be used to assess changes in 
scores before and after the training, using the same sur-
vey battery. Since the survey will be anonymous, there 
will be no way to track individual responses over time. 
Therefore the analysis will focus on cohort-level changes 
(discussed later in limitations). The statistical method 
applied will vary depending on the nature of the data 
collected. Student t-tests or ANOVAs will be used to 
compare group means (for 2, and for 3 or more groups 
respectively), and chi-square tests to compare differ-
ences between proportions. Furthermore, an exploratory 
regression analysis will be used to identify any predictors 
in our sample for screening rates, based on responses to 
other items.

Phase 4
Rates of screening for alcohol, tobacco and other drug 
use during pregnancy will be re-assessed. Screening 
rates will be established by the number (and propor-
tions) of cases where an ASSIST-Lite assessment was 
recorded. Rates of screening, detection (i.e., prevalence) 
and level of detail provided for any intervention will be 
compared to phase 1 using inferential statistics for quan-
titative data. Changes in note-taking detail/quality will be 
assessed qualitatively using content analysis. Prevalence 
rates in phase 4 will also be compared to AIHW data 
from the most recent NDSHS, using a Bayesian updating 
approach, which will help to quantify the strength of evi-
dence for any under or overreporting.

Discussion
This protocol outlines a project aimed at improving rates 
of screening and detection during routine antenatal care 
at two metropolitan hospital-based maternity services in 
South Australia. Given the impact of substance use disor-
ders on health and other perinatal outcomes for women 
and their babies, prevention and early intervention is 
a necessary first step in providing support and care for 

women and their children who may be at risk. This study 
represents the first of its kind to evaluate the impact of a 
system-wide implementation of best practices in screen-
ing and early intervention in antenatal settings on rates of 
screening and detection.

Current practices around screening, intervention and 
referral within the services are not optimized to sup-
port women who are using substances during pregnancy. 
As a result there is the potential that some are navigat-
ing pregnancy with a co-existing substance use disorder. 
It is unlikely that these women are receiving the neces-
sary support and care for themselves or their develop-
ing babies. To address the lack of structured approach, 
this project will oversee the integration of a standard-
ized assessment for quantifying substance use related 
risk (ASSIST-Lite) into the clinical information systems 
across both sites. This approach reflects adoption of the 
model used currently at another large metropolitan ter-
tiary referral centre in South Australia. It is hoped that 
standardizing care across South Australia will lead to 
better perinatal outcomes through streamlined referral 
pathways for women at high risk of dependence.

To achieve our aim, we will provide educational train-
ing package to the midwives working in these services, 
so that they feel adequately equipped to provide support 
for women with substance use issues in their care. From 
a public health perspective, this project has the potential 
to make a significant impact on rates of substance use in 
general, as well as reduce some of the perinatal harms to 
developing babies as a result of maternal substance use 
during pregnancy.

There are a number of strengths with the proposed 
methodology. First, random selection of case notes dur-
ing phases 1 and 4 increases the representativeness of 
the sample to the population. Relatedly, the use of AIHW 
data from the same Primary Health Network (PHN), and 
the same time-period provides an objective point of ref-
erence to compare rates of detection. Second, the use of 
standardized measures in the online surveys in phases 2 
and 3 provide opportunity to reliably explore midwives’ 
knowledge, attitudes, and beliefs, and tailor the train-
ing to accommodate those needs. Third, using pre-post 
evaluations will allow us to directly evaluate the training 
program’s effectiveness on improving rates of screening 
and detection.

Limitations
Aside from the strengths of this research there are also 
some potential limitations that require discussion. 
First, the retrospective case note audit is limited to data 
that has been recorded and documented, which may 
not reflect actual substance use by participants. Moreo-
ver, it is generally accepted that underreporting is likely 
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to occur, even with standardized instruments, given all 
of the other outside factors (e.g., stigma, shame, child 
custody concerns, etc.). Comparison with benchmark 
data will help to clarify whether this was the case.

Second, despite the large expected total number of 
midwives working in the antenatal clinics, relatively few 
will be eligible to participate in the TNA surveys (e.g., 
approximately 30). Therefore, the outcomes from the 
TNA may not be generalisable to the entire population 
of midwives (e.g., nationally), but will at least be rep-
resentative of the cohort of midwives working in those 
services. Relatedly, since all midwives will be required 
to undertake the training program, the study necessar-
ily lacks a control group. This will limit our ability to 
establish causal relationships.

Third, due to the anonymized nature of the TNA sur-
veys in phase 2 and 3, there will be no way to reliably 
track changes in individual scores over time. While 
this limits the ability to draw causal inferences about 
the training, we will still be able to assess cohort-level 
changes across time. The inclusion of an item to iden-
tify participants who took part in both surveys will help 
to provide some clarity on that point.

A final consideration will be the need to ensure the 
midwives receiving the training are adequately sup-
ported in implementing screening and brief interven-
tion practices afterwards, and that knowledge transfers 
to new midwives entering those services. It is there-
fore likely that the delivery of additional training mod-
ules will be necessary at some point in the future. The 
appropriate timing of which will be explored after com-
pletion of the study.

Abbreviations
AIHW	� Australian Institute of Health and Welfare
ANOVA	� Analysis of Variance
APPQ	� Alcohol Problems and Perceptions Questionnaire
ASSIST	� Alcohol Smoking and Substance Involvement Screening Test
DASSA	� Drug and Alcohol Services South Australia
DPPQ	� Drug Problems and Perceptions Questionnaire
EDD	� Estimated date of delivery
FASD	� Fetal Alcohol Spectrum Disorder(s)
GSE	� General Self-Efficacy Scale
MCRS	� Medical Condition Regard Scale
NALHN	� Northern Adelaide Local Health Network
NDSHS	� National Drug Strategy Household Survey
NHMRC	� National Health and Medical Research Council (Australia)
PHN	� Primary Health Network
SAAPPQ	� Shortened Alcohol Problems and Perceptions Questionnaire
SAAS	� Substance Abuse Attitudes Survey
SIDS	� Sudden infant death syndrome
SUSS	� Short Understanding of Substance Abuse Scale 
TNA	� Training Needs Analysis
UR	� Unit Record [Number]
WHO	� World Health Organization

Acknowledgements
Not applicable.

Author contributions
MS was responsible for drafting the research protocol. All authors were 
responsible for subsequent reviews and amendments to the final manuscript.

Funding
This work was supported by an Australian Government Department of Health 
and aged Care Grant 4-HPM6GG7.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
This research project, including phases 1–4, has been approved by the 
Northern Adelaide Local Health Network (NALHN) Human Research Ethics 
Committee (HREC; number: 14178).

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details
1 School of Biomedicine, The University of Adelaide, Adelaide, South Australia, 
Australia. 2 Caring Futures Institute Flinders University, Bedford Park, South 
Australia, Australia. 3 Adelaide Nursing School, The University of Adelaide, 
Adelaide, South Australia, Australia. 4 Northern Adelaide Local Health Network, 
Lyell McEwin Hospital, Elizabeth, South Australia, Australia. 

Received: 27 September 2023   Accepted: 18 December 2023

References
	1.	 Henderson J, Kesmodel U, Gray R. Systematic review of the fetal 

effects of prenatal binge-drinking. J Epidemiol Community Health. 
2007;61(12):1069–73.

	2.	 May PA, Blankenship J, Marais AS, Gossage JP, Kalberg WO, Joubert B, 
Seedat S. Maternal alcohol consumption producing fetal alcohol spec-
trum disorders (FASD): quantity, frequency, and timing of drinking. Drug 
Alcohol Depend. 2013;133(2):502–12.

	3.	 Sokol RJ, Delaney-Black V, Nordstrom B. Fetal alcohol spectrum disorder. 
JAMA. 2003;290(22):2996–9.

	4.	 Abel EL, Abel EL. Why fetal alcohol abuse syndrome? New York: Springer 
US; 1998. p. 5–18.

	5.	 Tsang TW, Lucas BR, Carmichael Olson H, Pinto RZ, Elliott EJ. Prenatal 
alcohol exposure, FASD, and child behavior: a meta-analysis. Pediatrics. 
2016;137(3).

	6.	 O’Leary C, Leonard H, Bourke J, D’Antoine H, Bartu A, Bower C. Intellectual 
disability population-based estimates of the proportion attributable to 
maternal alcohol use disorder during pregnancy. Dev Med Child Neurol. 
2013;55(3):271–7.

	7.	 Australian Guidelines to Reduce Health Risks from Drinking Alcohol. 
National Health and Medical Research Council. Commonwealth of Aus-
tralia, Canberra.

	8.	 Skagerstrom J, Chang G, Nilsen P. Predictors of drinking during preg-
nancy: a systematic review. J Women Health. 2011;20(6):901–13.

	9.	 Ethen MK, Ramadhani TA, Scheuerle AE, Canfield MA, Wyszynski DF, 
Druschel CM, National Birth Defects Prevention Study. Alcohol consump-
tion by women before and during pregnancy. Matern Child Health J. 
2009;13:274–85.

	10.	 Abel EL. Smoking during pregnancy: a review of effects on growth and 
development of offspring. Hum Biol. 1980;52:593–625.

	11.	 Cnattingius S. The epidemiology of smoking during pregnancy: smoking 
prevalence, maternal characteristics, and pregnancy outcomes. Nicotine 
Tob Res. 2004;6(Suppl2):125-S140.



Page 8 of 8Stevens et al. Addiction Science & Clinical Practice            (2024) 19:2 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	12.	 Makarious L, Teng A, Oei JL. SIDS is associated with prenatal drug use: a 
meta-analysis and systematic review of 4 238 685 infants. Arch Dis Child 
Fetal Neonatal Ed. 2022;107(6):617–23.

	13.	 Castles A, Adams EK, Melvin CL, Kelsch C, Boulton ML. Effects of smoking 
during pregnancy: five meta-analyses. Am J Prev Med. 1999;16(3):208–15.

	14.	 Australian Institute of Health and Welfare. National Drug Strategy House-
hold Survey 2019. Canberra: AIHW; 2020.

	15.	 Gabrhelík R, Mahic M, Lund IO, Bramness J, Selmer R, Skovlund E, Skurtveit 
S. Cannabis use during pregnancy and risk of adverse birth outcomes: a 
longitudinal cohort study. Eur Addict Res. 2021;27(2):131–41.

	16.	 Johnson K, Gerada C, Greenough A. Substance misuse during pregnancy. 
Br J Psychiatry. 2003;183(3):187–9.

	17.	 Gillogley KM, Evans AT, Hansen RL, Samuels SJ, Batra KK. The perinatal 
impact of cocaine, amphetamine, and opiate use detected by universal 
intrapartum screening. Am J Obstet Gynecol. 1990;163(5):1535–42.

	18.	 Hulse GK, Milne E, English DR, Holman CDJ. The relationship between 
maternal use of heroin and Methadone and infant birth weight. Addic-
tion. 1997;92(11):1571–9.

	19.	 World Health Organization. Guidelines for the identification and man-
agement of substance use and substance use disorders in pregnancy. 
Geneva: World Health Organization; 2014.

	20.	 Popova S, Dozet D, Pandya E, Sanches M, Brower K, Segura L, Ondersma 
SJ. Effectiveness of brief alcohol interventions for pregnant women: a sys-
tematic literature review and meta-analysis. BMC Pregnancy Childbirth. 
2023;23(1):1–17.

	21.	 Whicher EV, Utku F, Schirmer G, Davis P, Abou-Saleh MT. Pilot project to 
evaluate the effectiveness and acceptability of single-session brief coun-
seling for the prevention of substance misuse in pregnant adolescents. 
Addict Disorders Treat. 2012;11(1):43–9.

	22.	 Stevens S, Anstice N, Cooper A, Goodman L, Rogers J, Wouldes TA. 
Multiple tools are needed for the detection of prenatal alcohol exposure: 
findings from a community antenatal setting. Alcohol Clin Exp Res. 
2020;44(4):1001–11.

	23.	 Wu M, LaGasse LL, Wouldes TA, Arria AM, Wilcox T, Derauf C, Lester BM. 
Predictors of inadequate prenatal care in methamphetamine-using 
mothers in New Zealand and the United States. Matern Child Health J. 
2013;17:566–75.

	24.	 Canfield M, Radcliffe P, Marlow S, Boreham M, Gilchrist G. Maternal sub-
stance use and child protection: a rapid evidence assessment of factors 
associated with loss of child care. Child Abuse Negl. 2017;70:11–27.

	25.	 Grol R, Grimshaw J. From best evidence to best practice: effective imple-
mentation of change in patients’ care. Lancet. 2003;362(9391):1225–30.

	26.	 Ali R, Meena S, Eastwood B, Richards I, Marsden J. Ultra-rapid screen-
ing for substance-use disorders: the alcohol, smoking and substance 
involvement screening test (ASSIST-Lite). Drug Alcohol Depend. 
2013;132(1–2):352–61.

	27.	 Stevens MW, Harland J, Alfred S, Ali RL. Substance use in the emergency 
department: screening for risky drug use, using the ASSIST-Lite. Drug 
Alcohol Rev. 2022;41(7):1565–76.

	28.	 Motz M, Leslie M, Pepler D, Moore TE, Freeman PA. Breaking the cycle: 
measures of progress. J Fetal Alcohol Syndr Int. 2006;4: e22.

	29.	 Christison GW, Haviland MG, Riggs ML. The medical condition regard 
scale: measuring reactions to diagnoses. Acad Med. 2002;77(3):257–62.

	30.	 Lukowitsky MR, Balkoski VI, Bromley N, Gallagher PA. The effects of screen-
ing brief intervention referral to treatment (SBIRT) training on health 
professional trainees’ regard, attitudes, and beliefs toward patients who 
use substances. Substance Abuse. 2022;43(1):397–407.

	31.	 Chappel JN, Veach TL, Krug RS. The substance abuse attitude survey: an 
instrument for measuring attitudes. J Stud Alcohol. 1985;46(1):48–52.

	32.	 Watson H, Maclaren W, Kerr S. Staff attitudes towards working with drug 
users: development of the drug problems perceptions Questionnaire. 
Addiction. 2007;102(2):206–15.

	33.	 Anderson P, Clement SUE. The AAPPQ revisited: the measurement 
of general practitioners’ attitudes to alcohol problems. Br J Addict. 
1987;82(7):753–9.

	34.	 Humphreys K, Greenbaum MA, Noke JM, Finney JW. Reliability, validity, 
and normative data for a short version of the understanding of alcohol-
ism scale. Psychol Addict Behav. 1996;10(1): 38.

	35.	 Schwarzer R, Jerusalem M. Generalized self-efficacy scale. In: Weinman 
J, Wright S, Johnston M, editors. Measures in health psychology: A user’s 
portfolio. Causal and control beliefs. 1995. p. 35–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Improving the quality of antenatal screening and early intervention for alcohol and other drug use: protocol for a multi-stage approach to systems reform
	Abstract 
	Background 
	Methods 
	Discussion 

	A note on terminology 
	Introduction
	Methodsdesign
	Study design
	Phase 1: retrospective case note audit
	Phase 2: training needs analysis
	Phase 3: training implementation and second survey
	Training intervention 
	Post-training survey 

	Phase 4: second retrospective case note audit

	Ethical considerations
	Measures
	Medical condition regard scale (MCRS)
	Substance abuse attitudes survey (SAAS)
	Drug problems and perceptions questionnaire (DPPQ)
	Shortened alcohol problems and perceptions questionnaire (SAAPPQ)
	Short understanding of substance abuse scale (SUSS)
	General self-efficacy scale (GSE)
	General tobacco and e-cigarette (vaping) knowledge
	Data analysis
	Phase 1
	Phase 2
	Phase 3
	Phase 4


	Discussion
	Limitations
	Acknowledgements
	References


