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ABSTRACT

Introduction Antenatal care addressing alcohol
consumption during pregnancy is not routinely delivered in
maternity services. Although a number of implementation
trials have reported significant increases in such care, the
majority of women still did not receive all recommended
care elements, and improvements dissipated over

time. This study aims to assess the effectiveness of an
iteratively developed and delivered implementation support
package in: (1) increasing the proportion of pregnant
women who receive antenatal care addressing alcohol
consumption and (2) sustaining the rate of care over time.
Methods and analysis A stepped-wedge cluster trial will
be conducted as a second phase of a previous trial. All
public maternity services within three sectors of a local
health district in Australia will receive an implementation
support package that was developed based on an
assessment of outcomes and learnings following the

initial trial. The package will consist of evidence-based
strategies to support increases in care provision (remind
clinicians; facilitation; conduct educational meetings) and
sustainment (develop a formal implementation blueprint;
purposely re-examine the implementation; conduct
ongoing training). Measurement of outcomes will occur via
surveys with women who attend antenatal appointments
each week. Primary outcomes will be the proportion of
women who report being asked about alcohol consumption
at subsequent antenatal appointments; and receiving
complete care (advice and referral) relative to alcohol

risk at initial and subsequent antenatal appointments.
Economic and process evaluation measures will also be
reported.

Ethics and dissemination Ethical approval was obtained
through the Hunter New England (16/11/16/4.07,
16/10/19/5.15) and University of Newcastle Human
Research Ethics Committees (H-2017-0032, H-
2016-0422) and the Aboriginal Health and Medical
Research Council (1236/16). Trial findings will be
disseminated to health service decision makers to inform

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This will be the first controlled trial to evaluate the ef-
fectiveness of an iteratively developed and delivered
implementation support package in increasing and
sustaining the routine provision of antenatal care
addressing alcohol consumption during pregnancy.

= The implementation support package was devel-
oped based on an assessment of outcomes and
learnings following the initial trial and consists of
evidence-based implementation and sustainability
strategies.

= The stepped-wedge cluster study design is ap-
propriate for implementation trials that deliver im-
plementation support at a service level and offers
pragmatic and scientific strengths to the study.

= Data will be collected through surveys of women
who recently attended an antenatal appointment,
which is subject to less response bias than health-
professional self-report of clinical adherence and
provides complete outcome data unlike medical
records.

= The order in which the sectors receive the imple-
mentation support package will be non-randomised.

the feasibility of conducting additional cycles to further
improve antenatal care addressing alcohol consumption
as well as at scientific conferences and in peer-reviewed
journals.

Trial registration number Australian and New Zealand
Clinical Trials Registry (ACTRN12622000295741).

INTRODUCTION

Alcohol consumption during pregnancy can
lead to adverse obstetric (risk of placental
abruption,  miscarriage and  preterm
birth'™) and child outcomes (birth defects,
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developmental delays and fetal alcohol spectrum
disorder*®). Many countries have released guidelines
that recommend no alcohol consumption in pregnancy.”
Despite such recommendations, the global prevalence
of alcohol consumption during pregnancy has been esti-
mated at 10%, with higher prevalence estimates reported
in a number of high-income countries, including Ireland
(60%), Denmark (46%), the UK (41%) and Australia
(36%) .

Systematic review evidence shows that pregnant
women who receive brief psychosocial interventions
from healthcare providers are more than two times as
likely not to consume alcohol during pregnancy (OR:
2.31; 95%CI 1.61 to 3.32; p<O.OOl).9 Consistent with
such evidence, clinical guidelines recommend that all
women at initial and subsequent antenatal appoint-
ments receive: (1) assessment of alcohol consumption;
(2) advice not to consume alcohol and discussion of the
risks and (3) referral to specialist services for further
assessment, diagnosis of alcohol use disorders and treat-
ment if required.'” ' Public maternity services are a crit-
ical setting for these guidelines to be implemented as
they provide care to the majority of pregnant women in
many countries, including Australia."* '* However, clini-
cian adherence to the guideline recommendations in
these services is low (assessment: 42%—64% 1% advice:
11%-35%"°'"; referral: 10%-50%"%"® and all guideline
elements: 4%-28%"°).

Two controlled trials to date have tested the effec-
tiveness of implementation strategies in increasing the
provision of antenatal care addressing alcohol consump-
tion during pregnancy.'” * The first trial conducted
in 2013 with four Italian Obstetrics and Gynaecology
Units found that training significantly increased the
proportion of pregnant women who received guideline
consistent alcohol advice from their midwife (interven-
tion: 53% vs control: 20%; Risk Ratio: 2.66; 95% CI 1.27
to 5.56)." The second trial, conducted with all public
maternity services in three sectors of a single local health
district in Australia between 2017 and 2020, found that
an implementation support package consisting of seven
evidence-based strategies significantly increased the
proportion of pregnant women who reported receipt of:
assessment of alcohol consumption via the Alcohol Use
Disorders Identification Test-Consumption (AUDIT-C)
tool (pre-implementation: 28.4%j; post implementation:
40.6%; OR: 2.63; 95% CI 2.26 to 3.05; p<0.001); advice
not to consume alcohol and discussion of the potential
risks (pre-implementation: 18.7%; post implementation:
26.7%; OR: 2.07;95% CI 1.78 to 2.41; p<0.001); complete
care (advice and referral) relative to women’s alcohol
risk level (pre-implementation: 18.5%; post implementa-
tion: 26.6%; OR: 2.10; 95% CI 1.80 to 2.44; p<0.001); and
all guideline elements (assessment, advice and referral)
relative to alcohol risk level (pre-implementation: 12.6%;
post implementation: 19.4%; OR: 2.32; 95% CI 1.94 to
2.76; p<0.001).*" The effect sizes in both studies were
at the upper end of implementation trial outcomes as

reported in Cochrane systematic reviews.”'’ However,
half or fewer reported receipt of the recommended care
elements after implementation support, leaving many
women without the intended benefits of the clinical
guidelines. Such a finding is consistent with the clinical
practice change literature generally, which indicates that
despite significant effect sizes in trials, the interventions
do not result in the majority of patients receiving guide-
line recommended care.

Improvements in healthcare are rarely breakthrough in
nature, rather they tend to occur gradually asnew evidence
is generated and applied.”’ Public health approaches
to addressing health risks recognise that multiple steps
are required for improvements to occur (eg, defining
the problem, understanding the determinants of the
problem, designing strategies and implementing/eval-
uating strategies) and that often such steps need to be
repeated as the evidence-base is built over time.” This
is also evident in quality improvement approaches used
in healthcare settings to improve processes, safety and
patient care outcomes.” In such approaches, system-
atic modifications are iteratively made until stakeholder
defined outcomes are met and/or sustained practices are
achieved.”® Implementation trials that have used such
approaches have demonstrated improvements in the
proportion of patients receiving evidence-based interven-
tions, including smoking cessation counselling in general
practice™ and HIV viral load monitoring in antenatal
care.”

There has been one study to date that has used an iter-
ative improvement approach to increase the proportion
of pregnant women receiving antenatal care addressing
alcohol consumption during pregnancy.”” Fifty Australian
primary healthcare centres participated in four cycles of
continuous quality improvement between 2007 and 2012
to improve pregnancy care for Aboriginal and Torres
Strait Islander women. At the beginning of each cycle,
a systems assessment and audit of patient records was
conducted to identify opportunities for improvement. A
longitudinal analysis of 2220 pregnancy records found
that effects continued to increase for alcohol screening
(cycle 1 OR: 2.6; 95% CI 2.0 to 3.5; cycle 4 OR: 3.9; 95% CI
2.2 to 7.1) and brief counselling (cycle 1 OR: 2.8; 95% CI
1.7 to 4.5; cycle 4 OR: 6.7; 95% CI 2.3 to 20.0) over the
four cycles compared with baseline. Over the duration of
the study, care provision increased by 18% for screening
(65%-83%) and 20% for counselling (51%-71%).%>” The
study, however, was non-controlled and the generalis-
ability of results to the public hospital maternity service
setting and non-Indigenous populations is unknown.

A further limitation of successful controlled imple-
mentation trials generally, is that observed effect sizes do
not persist.” For example, in the Australian controlled
trial described earlier, a time series analysis that explored
the rate of weekly change in recommended alcohol care
delivery outcomes for 17 months after the implemen-
tation found significant decreases in both assessment
(=0.66%; 95% CI -1.1 to —-0.26; p=0.002) and complete
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care (-0.64%;95% CI-1.1 to—-0.22; p=0.003).*’ No specific
sustainability strategies were incorporated into the imple-
mentation support package delivered in the trial. This
suggests that factors that commonly impede sustainment
of care delivery change may not have been sufficiently
addressed by the trial implementation support package™
and that specific sustainability strategies may be required
to ensure achieved effect sizes are maintained.*’ A limited
number of studies have tested the effect of sustainability
strategies in maintaining improvements in evidence-based
interventions in maternity service settings,41 * with none
specific to alcohol care. Such studies have found mainte-
nance of workforce skills through ongoing training and
mentoring opportunities, leadership buy-in and reviews
of progress against improvement goals have sustained
improvements in a range of antenatal care practices for
periods between 1 and 5years.*' **

The need to find effective strategies to both improve and
sustain the routine provision of antenatal care addressing
alcohol consumption during pregnancy remains. Given
the potential of an iterative care delivery improvement
approach and the inclusion of specific sustainment strat-
egies to achieve this, and the limited research to date
testing the effectiveness of such approaches, an imple-
mentation trial will be conducted to assess the effective-
ness of an implementation support package including
such approaches in: (1) increasing the proportion of
pregnant women who receive guideline recommended
antenatal care addressing alcohol consumption and (2)
sustaining the rate of care over time.

METHODS AND ANALYSIS

The study methods were developed in accordance with
the Standard Protocol Items: Recommendations for
Interventional Trials (online supplemental additional file
1).

Study design and setting

This trial follows on from a randomised stepped-wedge
cluster trial that was conducted in public maternity
services in three sectors within the Hunter New England
Local Health District (HNELHD), New South Wales,
Australia, between 2017 and 2020 (referred as the ‘initial
trial’ from this point forward).* This trial will also use

a stepped-wedge cluster study design and be conducted
with the same services that participated in the initial trial
to further enhance care delivery. The stepped-wedge
cluster study design provides scientific and pragmatic
advantages for conducting implementations trials in
health settings, including: providing the same level of
evidence as standard parallel cluster controlled trials;
addressing the practical difficulty of recruiting enough
equivalent maternity services required for parallel cluster
controlled trials and increasing study efficiency by using
each group as its own control.” **

As shown in figure 1, continuous cross-sectional
outcome data will be collected with weekly random
samples of pregnant women who have recently attended
an antenatal appointment with a participating maternity
service. Delivery of a 3-month implementation support
package will occur sequentially at the three sectors, which
will provide outcome data periods of variable lengths
for each sector. As per the initial trial, the intervention
effect for aim one will be determined by comparing the
overall proportion of women who report recommended
care between pre-implementation and post implemen-
tation periods for the three sectors combined. This will
be assessed 6months after implementation completion
in the last sector. For aim two, an additional 4 months of
post implementation data will be collected for all three
sectors to allow for a more prolonged assessment of care
delivery sustainment. The primary outcomes will be rean-
alysed using a multiple baseline design to explore the rate
of change over time as the measure of sustainment.

The study is being conducted in three geographi-
cally and administratively distinct sectors. The mater-
nity services within these sectors provide antenatal care
to 6100women annually (70% of births in the district).
Sectors 1 and 2 are located in regional/rural areas (1200
and 600 births, respectively) and sector 3 in a major city
(4300 births per annum) M

Participant blinding

Research staff collecting outcome data will be blind to the
order in which the three sectors receive the implementa-
tion support package. Participants will not be informed
of the experimental nature of the implementation rollout
and therefore will be blind to the stage of the study in

1| 2 3| 4| 5| 6| ?| S| 9|10|11|12 13|14|15|16|17|18|19|20|21|22 23|24|25 26 | 27
Continuous data collection via women's surveys
Sei::ltor Pre-implementation Implementation Post-implementation
Additional 4
Sector . . . . months of data to
" Pre-implementation Implementation Post-implementation asepss sustainment
B using a multiple
baseline design
Sector . . . . .
3 Pre-implementation Implementation Post-implementation
Figure 1 Data collection and study design.
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the maternity service they attend. Given that maternity
service staff will receive the implementation support
package, they will be aware when their service is in the
implementation period.

Participant eligibility and recruitment

Maternity services and staff

As per the initial trial, all maternity services within the
three sectors will receive the implementation support
package. These services include: midwifery led services
and clinics; medical led clinics; and Aboriginal Maternal
Infant Health Services (AMIHS). All antenatal care
providers in these services (midwifery and medical staff
and Aboriginal Health Workers) will be eligible to receive
implementation support. This trial will also extend to
maternity service staff who are in positions that support
the ongoing availability and usage of the implementation
strategies (maternity unit managers, administrative staff
and clinical midwifery educators (CMEs)). All antenatal
care providers will be invited to participate in surveys prior
to implementation. All maternity service staff targeted
to receive the implementation support package will be
invited to participate in post implementation surveys.

Pregnant women

All women who attend an antenatal appointment at a
participating maternity service have the potential to
receive assessment and care addressing alcohol consump-
tion as part of usual antenatal care. Women are eligible
to participate in data collection following attendance
at their: (1) initial antenatal appointment or (2) 27-28
weeks gestation appointment or (3) 35-36 weeks gestation
appointment. Further eligibility criteria: aged 18 years or
older; 12-37 weeks gestation; sufficient level of English to
complete the survey and mentally and physically capable
of completing the survey. Ineligibility criteria: receiving
the majority of antenatal care through a private provider;
given birth; negative pregnancy outcome; selected to
participate in the data collection in the preceding 4 weeks
or previously declined participation in the surveys. The
number and characteristics of women deemed ineligible
will be reported.

Each week, all eligible women from sector 1 and
sector 2 will be sampled. For sector 3, a random sample
of eligible women will be generated via a computerised
random-number generator by members of the research
team not involved in delivering care to women. All women
will be sampled in sector 1 and sector 2 given the smaller
number of women who attend these services. To enhance
representativeness of the data collected, all women who
are identified in the medical record data as being of
Aboriginal and/or Torres Strait Islander origin (the term
Aboriginal will be used from this point) and women who
are attending or enrolled to attend an AMIHS will also be
selected.

All women will receive a study information flyer in their
usual antenatal information packs. Selected women will
be sent a participant information statement outlining

the purpose of the survey lweek prior to receiving a
telephone call inviting participation in the survey. As per
advice from Aboriginal stakeholders regarding a cultur-
ally appropriate recruitment method for Aboriginal
women, Aboriginal women and/or women attending or
enrolled to attend an AMIHS will be contacted by text
message 3 days after the information statement is sent and
invited to participate in the survey via telephone or online
modes. If no response is received, a telephone call will be
attempted 4 days later. On the day that a woman is to be
contacted to invite participation, medical record data will
be checked and any women who have given birth or had
a negative pregnancy outcome will be deemed ineligible.

Model of care and implementation support package

Evidence-based model of antenatal care

The evidence’ ** and guideline-based'” "' model of ante-

natal care found to be acceptable to Aboriginal (95%)

and non-Aboriginal pregnant women (99%) and to ante-

natal care providers (78%-91%) in the initial trial®” will
be delivered to all pregnant women attending an initial
antenatal appointment, 27-29 weeks and 35-37 weeks
antenatal appointment (figure 2). The model of care is
based on the Screening, Brief Intervention and Referral
to Treatment public health approach to the management
of substance abuse’® and consists of three key elements:
> Assess: assess all women’s alcohol consumption using
the AUDIT-C tool.”” Women'’s responses will be used
to assign a risk of harm category: no risk (AUDIT-C
score=0); low risk (AUDIT-C score=1-2); medium
risk (AUDIT-C score=3-4) and high risk (AUDIT-C
score=hH+).

» Advise: advise all women not to consume alcohol
during pregnancy and discuss the potential risks.

» Refer: offer women at medium risk a referral to the
free government funded Get Healthy in Pregnancy
telephone-based coaching service, which supports
women to make positive changes to their health,
including abstaining from alcohol during preg-
nancy.* Also offer Aboriginal women at medium risk
a referral to counselling services delivered through
local Aboriginal Community Controlled Health
Services. Offer women at high risk a referral to
HNELHD Drug and Alcohol Clinical Services, which
provide further assessment and diagnosis of alcohol
use disorders, brief intervention, treatment and with-
drawal support as clinically indicated.

Implementation support package

The initial trial delivered a comprehensive implementa-
tion support package that sought to increase the propor-
tion of pregnant women receiving all elements of the
model of antenatal care. As the majority of pregnant
women in that trial (89.0%) were found to have been
asked about alcohol consumption at the initial antenatal
appointment, the implementation support package in
this trial will not specifically seek to improve this care
element.®” The trial implementation support package
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ASSESS ADVISE

Ask all women AUDIT-C

guestions women:

Determine risk of harm
category:

* No Risk (AUDIT-C = 0)

* Low Risk (AUDIT-C = 1-2)

e Medium Risk (AUDIT-C = 3-4)
* High Risk (AUDIT-C = 5+)

pregnancy

alcohol

pregnancy

Discuss with all

‘ * Recommendation

not to consume
alcohol during

+ Potential risks of

consumption in

REFER

Offer referral to all women at Medium
Risk:

‘ * Get Healthy in Pregnancy Telephone
Service

* |ocal Aboriginal Community
Controlled Health Services (for
Aboriginal women)

Offer referral to all women at High Risk:

* Drug and Alcohol Clinical Services

Figure 2 Evidence-based model of antenatal care recommended for provision at the initial and subsequent antenatal
appointments. AUDIT-C, Alcohol Use Disorders Identification Test- Consumption.

will incorporate strategies that specifically address its
two aims based on an assessment of outcomes and learn-
ings from the initial trial. As per implementation science
recommendations,” the support package will be targeted
to the specific barriers and context of the local mater-
nity service setting. See figure 3 for a description of the

Initial trial

Strategies to increase the proportion of pregnant women who
receive recommended care (7 months)

Leadership/ managerial supervision

Meetings were held every 2 months with maternity service management to elicit
operational support for the practice change.

Local clinical practice guidelines
A service level guideline and procedure document that outlined the model of
care (with local referral options) was uploaded onto the health service’s policy
and guidelines directory and disseminated.

Remind clinicians
Modifications were made to the existing point-of-care electronic medical record
system used by maternity services. Antenatal providers were also provided with
written point of care prompts.

Local opinion leaders/ champions

service level support in the uptake of the recommended model of care.

Educational meetings and educational materials
A 30-minute online training module and a series of face-to-face sessions
(including a mix of didactic, interactive, case-study, group and one-on-one
sessions) (~1 hour) were facilitated by the CME.

Academic detailing, including audit and feedback
Data that were collected from medical records and surveys with pregnant
women who recently attended a service were fed back to antenatal providers by
the CME and used to develop action plans.

Monitoring and accountability for performance
Performance measures for the model of care for addressing alcohol
consumption during pregnancy were included in managers’ existing monitoring
and accountability frameworks.

Strategies to sustain the rate of care over time

No specific sustainability strategies

implementation support packages used in the initial trial
and those proposed for this trial, and figure 4 for the
logic model of this trial.

Current trial

Strategies to increase the proportion of pregnant women who receive
recommended care (2 months)

Remind clinicians
Point of care prompts will be included on women’s hard-copy medical records. Prompts
will fit with each service’s usual clinical workflow and include a place to record that action
was taken in the appointment. Staff who are usually responsible for resource ordering and
medical record file management will receive instructive support.

Facilitation
A CME will facilitate peer-to-peer interactive problem solving to identify behavioural cues
for providing assessment and care within the clinical workflow of antenatal appointments.
Action plans that document the identified cues will be developed and examples included in
training for new antenatal providers.

A dedicated CME was appointed in each sector to provide individual, team and q

Conduct educational meetings

A single 15-minute educational meeting will be conducted. A credible source (Paediatrician
with expertise in FASD) will provide persuasive education on the harms of alcohol
consumption to increase salience of the issue. A CME will then guide a discussion focusing
on reframing the purpose of providing assessment and care for alcohol consumption in
antenatal visits.

Strategies to sustain the rate of care over time (1 month)

Develop a formal implementation blueprint
A formal implementation blueprint that plans for sustainability will be developed. The plan
will define the roles and responsibilities of maternity services and the supporting agency in
sustaining implementation and ensuring the ongoing availability, use and maintenance of
the strategies.

Purposely re-examine the implementation
A process for reviewing the formal implementation blueprint will be developed. The first
review will occur at six months and provide a mechanism to identify whether adaptions to
the model of care and strategies are required.

Conduct ongoing training
Existing CME’s will receive support and resources to schedule and conduct orientation
training for new staff and top-up training for existing staff (schedule to be determined by,
and fit with, usual service training).

Figure 3 Implementation support packages used in initial and current trial. CME, clinical midwifery educator. FASD, fetal

alcohol spectrum disorder.
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Aim One: Increase the proportion of pregnant women who receive antenatal care addressing alcohol consumption

/ Priority barriers to \

antenatal provider's
implementing the
recommended model of

‘ care

Forgetting

/Recom mended model of \

care for addressing alcohol
consumption during
pregnancy

Antenatal providers
implement a recommended

del of
model of care (assess, Mot believing in the need to

provide recommended care
to all women

N /

Aim Two: Sustain the rate of care over time.

/ Recommended model of \ Factors impacting \

care for addressing alcohol sustainment of care
consumption during
pregnancy

advise, refer) at the initial
and subsegquent (28- and
36-weeks’ gestation) visits

Roles and responsibilities of
services and support agency
Antenatal providers sustain not formally defined
provision of a recommended
model of care (assess,
advise, refer) at the initial
and subseguent (28- and 36-

weeks’ gestation) visits

=

Mo process to review fit of
model of care and
implementation strategies
within changing context

\ High staff turnover /

Figure 4 Logic model.

Strategies to increase the proportion of pregnant women who
receive antenatal care addressing alcohol consumption

In the initial trial, formative research using the theoretical
domains framework (TDF)**® was conducted to compre-
hensively assess a range of barriers to implementing
the recommended model of care. To address change in
barriers (or their relative importance) over time, surveys
were conducted with antenatal providers in the three
sectors following completion of the trial to identify the
highest priority barrier/s to delivering two care elements
(assessment at subsequent antenatal appointments and
advice discussion) using a best-worst scaling method.”
Two priority barriers were found: (1) forgetting and (2)
not believing there is a need to provide alcohol focused
care to all women. Forgetting had been identified as a
barrier in the initial formative research using the TDEF,
but its relative importance among all identified barriers
had not been ascertained due to the survey method used.
Not believing in the need to provide alcohol focused care
to all women was not previously identified.

Similar to the initial trial, the priority barriers were
defined in terms of the TDF’ ®' and Capacity, Oppor-
tunity, Motivation-Behaviours model”> and mapped to
intervention functions and behaviour change techniques
(BCTs) using the behaviour change wheel.”” Process
evaluation data collected in the initial trial was used to
inform the delivery of the implementation strategies.
Components of strategies that had achieved high level/
wide reach and were rated as acceptable and appro-
priate by antenatal providers were incorporated into the

=

/ Strategies to support \

antenatal provider's
implement the
recommended model of

care l
Remind clinicians

Facilitation

mmplementation outcomes\

Increases in the proportion
of women who report:

Being asked about alcohol at
subsequent antenatal visits

Receiving complete care
(advice and referral) at
initial and subseguent

antenatal visits

Conduct educaticnal

meetings

- / /

/ Strategies to support \

sustainment of care over
time

Sustainment outcomes \

Rate of change in the
proportion of women post-

Develop a formal implementation whe report:

implementation

Being asked about alcohol at
blueprint

subsequent antenatal visits

Purposely re-examine the
implementation

K Conduct ongoing training/

Receiving complete care
(advice and referral) at
initial and subsequent

antenatal visits j

delivery of strategies. Clinical representatives and Aborig-
inal health staff provided expertise to finalise the strate-
gies and embed cultural appropriateness for Aboriginal
women (see online supplemental additional file 2 for
development of implementation strategies).

Based on the above intervention development
methods, the following strategies, defined according to
the Expert Recommendations for Implementing Change
taxonomy,54 will be delivered: remind clinicians; facilita-
tion and conduct educational meetings. The initial trial
implemented reminders as a strategy built into the elec-
tronic medical record system. This strategy did not reach
all maternity service types (eg, home visits) and profes-
sion types (eg, some medical and Aboriginal Health
staff did not use the electronic medical record system).
To address this, stickers for hard-copy medical records
were implemented reactively during the initial trial and
were subsequently rated as the most useful resource by
antenatal providers (range: 72%-85%). The stickers,
were primarily designed and used to record care provi-
sion (rather than prompt) and only included assessment
of alcohol consumption (not advice or referral). Their
availability and usage were also dependent on adminis-
trative staff who were not provided with implementation
support. These two issues will be addressed in the remind
clinicians strategy used in this trial.

Two additional implementation strategies (facilita-
tion; conduct educational meetings) will involve BCTs
not used in the initial trial. A CME will deliver peer-to-
peer facilitation to support antenatal providers identify
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behavioural cues for providing assessment and care in the
clinical workflow of subsequent antenatal appointments.
A CME will conduct educational meetings that will use a
credible source to deliver persuasive information on the
harms of alcohol consumption during pregnancy and
provide new perspective on the purpose of assessment of
alcohol consumption at subsequent appointments and
having advice discussions with all women using framing/
reframing techniques.53

Strategies to sustain the rate of care over time

A process for developing strategies to sustain the rate of
care over time was undertaken guided by principles of the
dynamic sustainability framework (DSF).” The DSF seeks
to address change in three areas: the evidence-based
intervention (eg, mode of delivery); practice setting (eg,
information systems, training and staffing) and ecolog-
ical systems (eg, policies). To determine the changes that
had occurred in each of these areas since the initial trial,
consultations were undertaken with clinical representa-
tives, and audits of antenatal schedules, training records,
staffing rosters, information systems, and resource and
policy databases were conducted.

Although it was found that there had been a marked
increase in antenatal appointments delivered via tele-
health in response to the COVID-19 pandemic, telehealth
care delivery guidelines included alcohol care being deliv-
ered irrespective of appointment mode. An assessment of
systems and resources available to support care provision
indicated that the majority of strategies implemented in
the initial trial were still fully or partially available. An
assessment of workforce turnover indicated that almost
half of the current antenatal care workforce was not
employed at the time of the initial trial and almost half
of these new staff had not completed any of the training
made available through the initial trial strategy. In addi-
tion, no formal process that defined the roles and respon-
sibilities of specific groups or staff in ensuring the ongoing
availability and use of supporting systems and resources,
nor a formal process for identifying when adaptions to
the model of care and implementation strategies may be
required to address changes in circumstances. To address
these factors, three strategies were selected based on the
sustainability literature and in consultation with experts
in the field: develop a formal implementation blueprint;
purposely re-examine the implementation and conduct
ongoing training54 (see online supplemental additional
file 3 for development of strategies).

Implementation delivery timeline

The implementation support package will be deliv-
ered in each of the sectors sequentially for a period of
3months (see figure 1). Strategies aimed at increasing
the proportion of women who receive antenatal care
addressing alcohol consumption will be delivered in the
first 2months of the implementation. Strategies aimed at
sustaining the rate of care will be developed, agreed to
and implemented in the third month. Given the focus on

embedding sustainability, the implementation support
package has the potential to continue supporting care
provision following the 3-month implementation.

Control and contamination

Usual care

In the pre-implementation data collection phase for each
of the three sectors, usual antenatal care for addressing
alcohol consumption during pregnancy will be provided.
Strategies available to support care provision include:
national and local clinical practice guidelines; electronic
medical record prompts; online education module and
performance data entered into the health service’s moni-
toring system quarterly. Care provision is likely to vary by
maternity service and clinician.

Potential for contamination

As the research team will control implementation delivery,
the implementation support package will not be acces-
sible to maternity services during the pre-implementation
(control) phase.

Patient and public involvement

Pregnant women’s acceptability of the model of care was
considered in the development of the evidence-based
intervention for this trial. Antenatal care provider’s feed-
back on the initial implementation support package and
new consultations with clinical representatives informed
the iterative development of this trial’s support package.
Consultations with Aboriginal health staff were under-
taken to embed cultural appropriateness for Aboriginal
women across all components of the trial. A Cultural
Review Group containing only Aboriginal members,
including health service and community representatives,
will review all dissemination products.

Measures

Primary trial outcomes

The proportion of all pregnant women who report:

» Being asked about alcohol consumption at subse-
quent antenatal visits.

» Receiving complete care (advice and referral) relative
to level of alcohol risk at subsequent antenatal visits.

» Receiving complete care (advice and referral) relative
to level of alcohol risk at the initial antenatal visit.

Process measures

Fidelity, penetration/reach and acceptability will be
assessed in accordance with the implementation eval-
uation framework specified by Proctor et al®® Measures
to assess penetration/reach will include the proportion
of eligible staff who were exposed to each of the strate-
gies. Acceptability of the strategies will be measured from
the perspective of maternity staff. Sustainment at the
provider and inner-context levels will be measured from
the perspective of maternity staff using the three-item
Provider REport of Sustainment Scale.”’ Changes occur-
ring at the outer contextual level (eg, social, political and
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economic factors) that may influence practices will be
monitored and reported.

Within-trial economic analyses

A trial-based cost-effectiveness analysis will calculate the
incremental cost per unit change in the primary trial
outcomes and cost-consequence analysis will disaggregate
results by sector. To assess the affordability of sustaining
care over time within the resource and budget constraints
of the health service, a budget impact analysis will also be
conducted. All analyses will be conducted and reported
in accordance with the Consolidated Health Economic
Evaluation Reporting Standards publication guidelines
and good reporting practices guidelines.”

Data collection procedures

Primary outcome measures

Telephone contact will be attempted with sampled women
up to 10 times over a 2-week period in order to elicit consent
and completion of the survey. Women who decline participa-
tion in the telephone survey will be offered the online survey.
Aboriginal women and/or women attending or enrolled to
attend AMIHS will be offered the choice of telephone or
online mode at first contact. The telephone survey will be
computer assisted and be conducted by trained female inter-
viewers. The questions and response options will be identical
in the telephone and online surveys. All data collected will
be recorded in the online Research Electronic Data Capture
(REDCap).”?®

Process measures

Process measures will be collected through surveys with
maternity staff and project management logs. Surveys of
maternity service staff will be conducted pre-implementation
(sustainment only) and post implementation in each sector
(penetration/reach, acceptability and sustainment). Eligible
staff will be sent a link to an online survey via email as well as
given the option to complete the survey on tablet computers
or pen and paper during regular clinic meetings. Additional
process data will be collected by project staff during the
implementation period and recorded in project manage-
ment logs.

Costs

Resource use associated with the implementation support
package will be prospectively identified, measured and
valued using a cost capture template to be developed in
REDCap.” ® Implementation resources are expected
to include labour and materials to support maternity
service staff. Costs associated with implementation will be
recorded separately from those used for sustainability.

Sample size and power calculations

Assuming that 225women will complete a survey per
month (approximately 150 for subsequent antenatal
visit time points and 75 for the initial antenatal visit
time point), we will have 80% power to detect an abso-
lute increase of approximately (1) 15% in being asked
about alcohol consumption at subsequent antenatal visits

(baseline prevalence of 42%); (2) 13% in complete care
at subsequent antenatal visits (baseline prevalence of
23%) and (3) 21% in complete care at initial antenatal
visits (baseline prevalence of 45%). This is assuming an
Intraclass Correlation Coefficient of 0.01 and an alpha
level of 1.67% (Bonferroni adjusted for the three primary
outcomes).

Statistical analyses

To address the first aim, pre—post differences in the
proportion of women reporting receipt of care for each
of the three primary outcomes will be compared using
generalised linear models with a binomial distribution
and logit link function. These models will compare the
odds of receiving care at post implementation versus
pre-implementation. Each model will contain a term for
period (pre-implementation or post implementation),
sector (1, 2, 3), antenatal visit for the outcomes on subse-
quent antenatal visits (28 weeks gestation, 36 weeks gesta-
tion) and time (in months). An alpha level of 1.67% will
be used to determine statistical significance. The OR and
95% confidence limit from the term for period will be
presented as the intervention effect.

For the second aim, segmented regression within an
interrupted time-series framework will be used to assess
women’s receipt of care over time, and whether this
improves and sustains following the delivery of the imple-
mentation support package. These analyses will be on the
same three primary outcomes assessed in the pre—post
difference analyses and will be conducted separately for
each of the three sectors. Replication of findings across
the three sectors will provide greater confidence in the
intervention effect.”’ Three segments will be specified
in each segmented regression, one for each of the study
phases (ie, pre-implementation, implementation and
post implementation). The rate of change in the receipt
of care will be estimated for each of the three segments.

Exploratory secondary analyses will also be conducted
to examine trial outcomes relative to initial trial findings,
including a comparison of the proportion of pregnant
women receiving guideline recommended care and rate
of change per month of implementation support.

Research trial governance

The conduct of the trial will be overseen by an advi-
sory group consisting of researchers, practitioners
and clinical experts with expertise related to alcohol
consumption during pregnancy, clinical practice change,
sustainability, maternity services, Aboriginal heath and
health economics. A project team consisting of research
staff and a project dedicated CME will operationalise all
components of the trial according to study protocol.

Aboriginal cultural governance

Cultural governance will be embedded across the trial to
be inclusive of Aboriginal people’s perspective. Aboriginal
cultural task groups that are led by an Aboriginal project
team member will provide guidance on the delivery of
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the implementation support package. A Cultural Review
Group containing only Aboriginal members will review
all dissemination products.

Trial status

Recruitment of Sector One will commence April 2022 and
recruitment of the last Sector will be completed in December
2022. Data collection will be completed by December 2023
and data analysis will commence January 2024.

ETHICS AND DISSEMINATION

Ethical approval was obtained through the Hunter
New England Human Research Ethics Committee
(16/11/16/4.07, 16/10/19/5.15); the University of
Newcastle Human Research Ethics Committee (H-2017-
0032, H-2016-0422) and the Aboriginal Health and
Medical Research Council (1236/16). Any modifications
to the protocol will be submitted to the above-mentioned
ethics committees for approval prior to implementation.
There are no predetermined criteria for trial discontin-
uation. Any unforeseen adverse events will be reported
to the Hunter New England Human Research Ethics
Committee (primary approval committee). The trial
registry will be updated with any protocol modifications
and any deviations from the original protocol will be
reported.

Participation in the women and staff surveys will be
voluntary. Potential participants will receive informa-
tion about the study prior to providing verbal informed
consent for surveys conducted via phone or written
consent for surveys completed via online/pen paper
modes. Women will have the opportunity to decline
participation at any point, including after receiving the
study information flyer or participant letter; at the time
of the telephone call or text message; or partway through
survey completion. Staff will also have the opportunity to
decline participation at any point. A data management
protocol that was developed and approved by the advi-
sory group for the initial trial will be used in this trial.
All data will be stored securely as per the requirements
of the approving ethics committees and confidential
identifying participant information will not be linked
to survey responses. Data will only be accessible to the
project team.

Trial findings will be disseminated to health service deci-
sion makers to inform the feasibility of conducting addi-
tional cycles to further improve antenatal care addressing
alcohol consumption. Findings will also inform the use of
iterative improvement approaches for other antenatal care
guidelines in maternity services that have low adherence.
Trial findings will be disseminated to key stakeholder groups,
including clinical representatives and Aboriginal partners
and community organisations. Finally, outcomes will be
disseminated through peerreviewed publications and at
national and international conferences.
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Section/item Item No Description Section

Administrative information

Title 1 Descriptive title identifying the study design, population, interventions, and, if Title page
applicable, trial acronym

Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry Abstract

2b All items from the World Health Organization Trial Registration Data Set Abstract
Protocol version 3 Date and version identifier N/A
Funding 4 Sources and types of financial, material, and other support Funding
Roles and responsibilities 5a Names, affiliations, and roles of protocol contributors Contributors

5b Name and contact information for the trial sponsor N/A

5c Role of study sponsor and funders, if any, in study design; collection, N/A

management, analysis, and interpretation of data; writing of the report; and the
decision to submit the report for publication, including whether they will have
ultimate authority over any of these activities
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Introduction

Background and rationale

Objectives

Trial design

5d

6a

6b

Composition, roles, and responsibilities of the coordinating centre, steering
committee, endpoint adjudication committee, data management team, and
other individuals or groups overseeing the trial, if applicable (see ltem 21a for
data monitoring committee)

Description of research question and justification for undertaking the trial,
including summary of relevant studies (published and unpublished) examining
benefits and harms for each intervention

Explanation for choice of comparators
Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel group, crossover,
factorial, single group), allocation ratio, and framework (eg, superiority,
equivalence, noninferiority, exploratory)

Methods: Participants, interventions, and outcomes

Study setting

Eligibility criteria

Interventions

9

10

11a

Description of study settings (eg, community clinic, academic hospital) and list
of countries where data will be collected. Reference to where list of study sites
can be obtained

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria
for study centres and individuals who will perform the interventions (eg,
surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, including
how and when they will be administered

Research trial governance and
Aboriginal cultural governance

Introduction

Study design and setting
Introduction

Study design and setting

Study design and setting

Participant eligibility and recruitment

Model of care and implementation
support package
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Outcomes

Participant timeline

Sample size

Recruitment

11b

11c

11d

12

13
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15

Criteria for discontinuing or modifying allocated interventions for a given trial N/A
participant (eg, drug dose change in response to harms, participant request, or
improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any procedures Data collection procedures
for monitoring adherence (eg, drug tablet return, laboratory tests)

Relevant concomitant care and interventions that are permitted or prohibited N/A
during the trial

Primary, secondary, and other outcomes, including the specific measurement  Measures
variable (eg, systolic blood pressure), analysis metric (eg, change from

baseline, final value, time to event), method of aggregation (eg, median,

proportion), and time point for each outcome. Explanation of the clinical

relevance of chosen efficacy and harm outcomes is strongly recommended

Time schedule of enrolment, interventions (including any run-ins and Study design and setting
washouts), assessments, and visits for participants. A schematic diagram is
highly recommended (see Figure)

Estimated number of participants needed to achieve study objectives and how it Sample size and power calculations
was determined, including clinical and statistical assumptions supporting any
sample size calculations

Strategies for achieving adequate participant enrolment to reach target sample Participant eligibility and recruitment
size

Methods: Assighment of interventions (for controlled trials)

Allocation:
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Sequence generation

Allocation concealment
mechanism

Implementation

Blinding (masking)

16a

16b

16¢

17a

17b

Method of generating the allocation sequence (eg, computer-generated random N/A
numbers), and list of any factors for stratification. To reduce predictability of a
random sequence, details of any planned restriction (eg, blocking) should be
provided in a separate document that is unavailable to those who enrol

participants or assign interventions

Mechanism of implementing the allocation sequence (eg, central telephone; N/A
sequentially numbered, opaque, sealed envelopes), describing any steps to
conceal the sequence until interventions are assigned

Who will generate the allocation sequence, who will enrol participants, and who Participant eligibility and recruitment
will assign participants to interventions

Who will be blinded after assignment to interventions (eg, trial participants, care Participant blinding
providers, outcome assessors, data analysts), and how

If blinded, circumstances under which unblinding is permissible, and procedure Participant blinding
for revealing a participant’s allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection methods

18a

18b

Plans for assessment and collection of outcome, baseline, and other trial data, Data collection procedures
including any related processes to promote data quality (eg, duplicate

measurements, training of assessors) and a description of study instruments

(eg, questionnaires, laboratory tests) along with their reliability and validity, if

known. Reference to where data collection forms can be found, if not in the

protocol

Plans to promote participant retention and complete follow-up, including list of ~ N/A
any outcome data to be collected for participants who discontinue or deviate
from intervention protocols
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Data management

Statistical methods

Methods: Monitoring

Data monitoring

Harms

19

20a

20b
20c

21a

21b

22

Plans for data entry, coding, security, and storage, including any related Data collection procedures
processes to promote data quality (eg, double data entry; range checks for data

values). Reference to where details of data management procedures can be

found, if not in the protocol

Statistical methods for analysing primary and secondary outcomes. Reference  Statistical Analyses
to where other details of the statistical analysis plan can be found, if not in the
protocol

Methods for any additional analyses (eg, subgroup and adjusted analyses) Statistical Analyses

Definition of analysis population relating to protocol non-adherence (eg, as
randomised analysis), and any statistical methods to handle missing data (eg,
multiple imputation)

Composition of data monitoring committee (DMC); summary of its role and Ethics and dissemination
reporting structure; statement of whether it is independent from the sponsor and

competing interests; and reference to where further details about its charter can

be found, if not in the protocol. Alternatively, an explanation of why a DMC is

not needed

Description of any interim analyses and stopping guidelines, including who will  Ethics and dissemination
have access to these interim results and make the final decision to terminate
the trial

Plans for collecting, assessing, reporting, and managing solicited and Ethics and dissemination
spontaneously reported adverse events and other unintended effects of trial
interventions or trial conduct
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Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the N/A
process will be independent from investigators and the sponsor

Ethics and dissemination

Research ethics approval 24 Plans for seeking research ethics committee/institutional review board Ethics and dissemination
(REC/IRB) approval

Protocol amendments 25 Plans for communicating important protocol modifications (eg, changes to Ethics and dissemination
eligibility criteria, outcomes, analyses) to relevant parties (eg, investigators,
REC/IRBs, trial participants, trial registries, journals, regulators)

Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or Ethics and dissemination
authorised surrogates, and how (see Item 32)

26b Additional consent provisions for collection and use of participant data and N/A
biological specimens in ancillary studies, if applicable

Confidentiality 27 How personal information about potential and enrolled participants will be Ethics and dissemination
collected, shared, and maintained in order to protect confidentiality before,
during, and after the trial

Declaration of interests 28 Financial and other competing interests for principal investigators for the overall Competing interests
trial and each study site

Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of Ethics and dissemination
contractual agreements that limit such access for investigators

Ancillary and post-trial care 30 Provisions, if any, for ancillary and post-trial care, and for compensation to N/A
those who suffer harm from trial participation
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Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, Ethics and dissemination
healthcare professionals, the public, and other relevant groups (eg, via
publication, reporting in results databases, or other data sharing arrangements),
including any publication restrictions

31b Authorship eligibility guidelines and any intended use of professional writers Ethics and dissemination

31c Plans, if any, for granting public access to the full protocol, participant-level N/A
dataset, and statistical code

Appendices

Informed consent materials 32 Model consent form and other related documentation given to participants and  N/A
authorised surrogates

Biological specimens 33 Plans for collection, laboratory evaluation, and storage of biological specimens N/A

for genetic or molecular analysis in the current trial and for future use in
ancillary studies, if applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on
the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative
Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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Additional File 2. Development of strategies to increase the proportion of pregnant women who receive assessment at subsequent antenatal visits

and care at all antenatal visits.

Priority barrier | COM-B Intervention Behaviour Change | Mechanism of Implementation Strategy description Sustainability of
(source of function Technique (BCT) Action (MoA) strategy [47] technique
behaviour) &

TDF domains
I forget to assess | COM-B: e Environmental |e Restructuring the |e Environmenta | Remind clinicians Point of care prompts for Staff who are
alcohol Physical restructuring physical 1 context and assessment of alcohol usually responsible
consumption at opportunity environment resources consumption at subsequent for ordering
subsequent e  Prompts, triggers, |®¢ Memory, antenatal visits and advice on the | resources and
antenatal visits cues attention and risks of alcohol consumption in managing medical
TDF: decision pregnancy will be included on record files in each
Envi processes women’s medical records. of the services will
nvironmental

I forget to explain
the risks of
alcohol
consumption in
pregnancy to all
women

context and

e Behavioural

The placement of the prompts
will fit with each service’s usual

receive instruction
in the ordering and

resources cueing
clinical workflow. placement of the
The prompts will include a place | Prompts in the
to record that action was taken in | Women’s medical
the visit. records.
COM-B: e Enablement |e Action planning |e Behavioural Facilitation A CME will facilitate a process Examples of
Psychological cueing of peer-to-peer interactive identified
capability problem solving and support with | behavioural cues
antenatal providers to identify will be included in
behavioural cues for providing existing training
TDF: Memory, assessment and care within and resources for

attention and
decision making

antenatal visit clinical workflow.
Action plans that document the
identified cues in clinical
workflow will be developed.

new antenatal
providers.
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Priority barrier | COM-B Intervention Behaviour Change | Mechanism of Implementation Strategy description Sustainability of
(source of function Technique (BCT) Action (MoA) strategy [47] technique
behaviour) &

TDF domains

I don’t believe COM-B: e Education e Information e Beliefs about Conduct e Information on the harms of Maternity services

alcohol needs to Reflective e  Persuasion about health consequences | educational alcohol consumption in will be supported to

be assessed at motivation consequences e Intention meetings pregnancy will be delivered by incorporate this

subsequent visits

I don’t believe the
risks of alcohol
consumption need
to be explained to
all women

TDEF: Beliefs
about
consequences

e  (Credible source
e  Framing/
reframing

o Attitude
towards the
behaviour

e Perceived
susceptibility/
vulnerability

an expert in FASD.

e A CME will guide a discussion
with antenatal providers to
reframe the purpose of providing
assessment and care for alcohol
consumption in multiple
antenatal visits.

education into
existing resources
and schedules.
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Additional File 3. Development of strategies to sustain the rate of care over time

Factor potentially impacting sustainability Sustainability Description

strategy
The roles and responsibilities of maternity Develop a formal | e A formal implementation blueprint that plans for sustainability will be developed and
services and support agencies in ensuring the implementation agreed to by maternity service leads in consultation with the supporting agency
ongoing availability and usage of the blueprint (Population Health Unit within the same Local Health District as the maternity
implementation strategies had not been services).
formally defined e The plan will define the roles and responsibilities of maternity services in the

continued provision of the model of care as part of routine practice.

e The plan will define the roles and responsibilities of key maternity service
groups/positions (maternity leadership, administrative staff, CME’s) and the
supporting agency in ensuring the ongoing availability, use and maintenance of the
strategies implemented to support practice.

No process to review the fit of the model of Purposely re- e A process for reviewing the formal implementation blueprint will be developed and
care within current maternity service context examine the agreed to by maternity service leads in consultation with the supporting agency.
and to audit the availability, usage and implementation e The review will provide a mechanism to identify whether adaptions to the model of
maintenance of the implementation strategies care and strategies supporting practice need to be made.

e The first review will occur six months after the commencement of the intervention in
each maternity service.

High staff turnover in maternity services Conduct ongoing | ¢ Existing CME’s in each of the services will receive support and resources to schedule
training and conduct orientation training for new staff and top-up training for existing staff.
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