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Abstract

Background: Smoking during pregnancy is the most important preventable cause of adverse pregnancy outcomes,
yet smoking cessation support (SCS) is inconsistently provided. The MOMHQUIT intervention was developed to
address this evidence-practice gap, using the Behaviour Change Wheel method by mapping barriers to intervention
strategies. MOHMQuit includes systems, leadership and clinician elements. This implementation trial will determine
the effectiveness and cost-effectiveness of MOHMQuit in improving smoking cessation rates in pregnant women in
public maternity care services in Australia; test the mechanisms of action of the intervention strategies; and examine
implementation outcomes.

Methods: A stepped-wedge cluster-randomised design will be used. Implementation of MOHMQuit will include
reinforcing leadership investment in SCS as a clinical priority, strengthening maternity care clinicians’knowledge, skills,
confidence and attitudes towards the provision of SCS, and clinicians’documentation of guideline-recommended SCS
provided during antenatal care. Approximately, 4000 women who report smoking during pregnancy will be recruited
across nine sites. The intervention and its implementation will be evaluated using a mixed methods approach. The
primary outcome will be 7-day point prevalence abstinence at the end of pregnancy, among pregnant smokers, veri-
fied by salivary cotinine testing. Continuous data collection from electronic medical records and telephone interviews
with postpartum women will occur throughout 32 months of the trial to assess changes in cessation rates reported
by women, and SCS documented by clinicians and reported by women. Data collection to assess changes in clini-
cians'knowledge, skills, confidence and attitudes will occur prior to and immediately after the intervention at each
site, and again 6 months later. Questionnaires at 3 months following the intervention, and semi-structured interviews
at 6 months with maternity service leaders will explore leaders’ perceptions of acceptability, adoption, appropriate-
ness, feasibility, adaptations and fidelity of delivery of the MOHMQuit intervention. Structural equation modelling will
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examine causal linkages between the strategies, mediators and outcomes. Cost-effectiveness analyses will also be

undertaken.

Discussion: This study will provide evidence of the effectiveness of a multi-level implementation intervention to
support policy decisions; and evidence regarding mechanisms of action of the intervention strategies (how the strate-
gies effected outcomes) to support further theoretical developments in implementation science.

Trial registration: ACTRN12622000167763, registered February 2nd 2022.

Keywords: Implementation, Behaviour change wheel, Smoking cessation support, Pregnancy, Antenatal care,
Systems change intervention, Stepped-wedge cluster-randomised controlled trial

Contributions to the literature

» MOHMOQuit, an evidence-based systems-change inter-
vention, will be implemented at nine public maternity
services using existing health care capacity.

o This trial explicitly tests a theory and framework-
driven approach relative to many earlier interventions
which were less clearly built on implementation science
frameworks and will provide further empirical evi-
dence of the effectiveness of this approach.

» A comprehensive suite of measures will examine effec-
tiveness and cost-effectiveness; and test mechanisms of
action of the intervention strategies and factors impact-
ing implementation to advance the field of implemen-
tation science.

Background
Smoking during pregnancy is the most important pre-
ventable cause of adverse pregnancy outcomes, maternal-
foetal health complications and ongoing developmental
complications in the infant [1, 2]. Smoking during preg-
nancy doubles or triples the risk of multiple complica-
tions including stillbirth, preterm birth and low birth
weight and birth defects and sudden infant death syn-
drome [1, 3-5]. Smoking also increases the health risks
to the mother, including her risk of developing cancer,
coronary heart disease and stroke; all of these are signifi-
cantly reduced if women stop smoking during pregnancy
[2]. Quitting smoking at any stage of pregnancy is benefi-
cial to both mother and baby, and quitting in the first half
of pregnancy reduces the risk of preterm birth and small
for gestational age babies to that of non-smokers [3].
Reducing smoking rates in pregnancy is a key priority in
health systems around the world to reduce the increased
morbidity and mortality in mothers and babies and opti-
mise children’s development in the first 2000 days [6-9].
In 2019, 9.0% of pregnant women in Australia smoked
in the first half of pregnancy, with most (75%) continuing
to smoke in the second half [10]. Higher smoking rates
are found in pregnant women who live in remote areas of
Australia, are of low socio-economic status, of Aboriginal

or Torres Strait Islander identity or are teenage mothers
[11-13]. As such, smoking in pregnancy is considered a
major public health concern and supporting women to
quit smoking in pregnancy can help reduce the health
inequities faced by these women and their children [6,
14]. Although many pregnant women are highly moti-
vated to quit, they face significant challenges including
lack of consistent, effective support from health profes-
sionals [15, 16], despite evidence that shows that when
clinicians offer consistent smoking cessation support
(SCS) using psychosocial interventions it helps preg-
nant women to quit [17]. Pooled data from a Cochrane
systematic review also found that among women who
received these interventions there was a 17% reduction of
infants born with low birthweights and a 22% reduction
in neonatal intensive care admissions [17].

Evidence-based Australian guidelines [14, 18] recom-
mend routine SCS be delivered during antenatal care for
all pregnant women using brief interventions based on
the 5As (Ask, Advise, Assess, Assist and Arrange follow-
up) and include providing nicotine replacement therapy
(NRT) if women are otherwise unable to quit. However,
provision of recommended SCS to pregnant women has
remained persistently poor [19-21]. A state-wide sur-
vey of women’s experiences of maternity care in New
South Wales (NSW) found that only 46% of women who
smoked in pregnancy recalled being told about quitting
programs [22]. Midwives, obstetricians and managers
all reported major gaps in care, particularly in assisting
women with cessation strategies and arranging follow-up
[23, 24], both of which are crucial to quitting success [25,
26]. Despite the availability of guidelines and training,
maternity care services have faced considerable barriers
in implementing SCS [23, 27] illustrating the persistence
of an evidence to practice gap. One possible reason for
the gap has been lack of comprehensive and theoretically
informed interventions to support services in deliver-
ing SCS, suggesting a theoretically underpinned systems
change approach to guideline implementation is needed
[28, 29].

Systems change interventions in public health ser-
vices have been shown to be effective in increasing
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identification of smokers by clinicians and documen-
tation of smoking status in electronic medical records,
improving integration of SCS into usual care, and
increasing the numbers of referrals to telephone Quit-
line services [30—32]. However, to date, only one ade-
quately powered trial has tested the effectiveness of
theoretically informed implementation strategies in
antenatal settings [33].

In addition to the need to select implementation strat-
egies based on theory with a clear specification of the
interventions [34], there have been recent calls for more
rigorous testing of ow implementation strategies work
(or do not)—the mechanisms of action of the implemen-
tation strategies [35, 36]. To achieve this, implementation
strategies need to be based on a sound understanding of
the barriers to implementation and clearly explicate how
the strategies are intended to address the identified bar-
riers, thus generating testable hypotheses to assess if the
strategy worked—or how multiple strategies may work
together to achieve the desired outcome [35, 36]. This
approach will assist to advance the scientific basis of
implementation research.

Methods

The implementation intervention-MOHMQuit

To better support clinicians in helping women to stop
smoking in pregnancy we developed a systems-change
intervention (MOHMQuit: Midwives and Obstetricians
Helping Mothers to Quit), using a theoretically under-
pinned intervention development process, the Behav-
iour Change Wheel [37]. The process of developing the
MOHMQuit intervention is described in depth else-
where [15]. Briefly, we used the Theoretical Domains
Framework—a framework of psychological constructs in
behaviour change theory [38]—to identify barriers and
enablers clinicians faced to providing evidence-based
SCS during antenatal care. We undertook qualitative
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research with maternity service managers, midwives
and obstetricians [23] and a state-wide cross-sectional
anonymous survey of midwives working in antenatal
care [24]. Working closely with key stakeholders in the
NSW public health system we then applied the steps of
the Behaviour Change Wheel method [37] to develop the
initial MOHMQuit intervention. This was followed by a
trial at one site to determine the feasibility and accept-
ability of the intervention with maternity service lead-
ers and midwives [15]. Following further refinements,
the implementation, effectiveness and cost-effectiveness
of the MOHMQuit intervention is now being tested.
MOHMQuit is a multi-strategy systems-change inter-
vention designed to be sustainable, which addresses iden-
tified barriers and enablers for clinicians providing SCS
and ensures ongoing support for SCS amongst service
managers.

The intervention includes multiple strategies with sys-
tems, leadership and clinician elements (see Additional
file 1 which maps the intervention types and behaviour
change techniques to the previously identified barriers).
The systems change elements include building leadership
capacity, improving recording of SCS in eMaternity (the
electronic health record used by maternity services in
NSW), and various resources for both leaders and clini-
cians, as described below. All maternity service leaders,
clinicians, and Aboriginal health workers will be asked to
complete two NSW Health Education and Training Insti-
tute (HETTI) [39] online modules to ensure basic knowl-
edge of smoking cessation prior to MOHMOQuit-specific
training. (See Table 1 for definitions of maternity service
leaders, clinicians and Aboriginal health workers used in
this research.) MOHMAQuit includes provision of a range
of resources with a series of workshops held at each site
to train and support participants in their use. All work-
shops use evidence-based behaviour change techniques
(e.g. social comparison, modelling, behavioural practice/

Table 1 Maternity service leaders, clinicians, and Aboriginal health workers

Personnel

Role/s in maternity services relevant to MOHMQuit

Maternity service leaders

Defined as maternity service leaders who support or supervise clinicians providing antenatal care at each site, its catch-

ment and associated services. These include clinical midwifery consultants, maternity unit managers, clinical midwifery
educators, clinical midwifery specialists, clinic coordinators, obstetric leads and others in leadership positions (these may

vary slightly by site).
Clinical midwifery educators

Clinical midwifery educators are experienced midwives who undertake additional roles to maintain and advance the

clinical practices of maternity care clinicians, working within professional development frameworks to support ongoing
education [42, 43]. Midwifery educators play crucial roles in the quality and safety advancement of health services, help-
ing to ensure safe practices are maintained and required clinical competencies are achieved [42].

Maternity care clinicians

Aboriginal health workers

All midwives, obstetricians and obstetric trainees providing antenatal care.

All Aboriginal health workers who provide antenatal care. Aboriginal health workers are primary health care workers who

provide clinical and primary health care, supporting women independently or with other maternity care clinicians to
ensure the provision of culturally safe maternity care [44, 45].
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rehearsal, reframing smoking) [37, 40, 41]. To maximise
the sustainability of the intervention, midwifery educa-
tors will be trained in providing ongoing MOHMQuit
training, and sites will be supported by the development
of a ‘Community of practice’ to provide additional and
ongoing peer support and encouragement. Additional
details of the delivery of the intervention are given below
and in Additional file 2.

Maternity service leaders’ workshop

The 3-h maternity service leaders’ workshop is designed
to enhance leadership in supporting clinicians to provide
SCS. The workshop will be conducted by a senior mid-
wifery trainer. Leaders will be provided with a range of
resources and supported to use them to enhance service
delivery. On workshop completion, leaders will be asked
to: encourage and support clinical staff to attend the rel-
evant training (see below); complete an action planning
tool and review annually; identify, develop and maintain
a local smoking cessation support champion; develop
local care pathways for smokers; and other actions
guided by their action plan. Additionally, leaders will be
asked to review eMaternity reports monthly and discuss
with their team as part of an audit and feedback process
to improve professional practice [46] and help contribute
to the effective implementation of the intervention [47].

Clinician workshops

Training for clinicians will be jointly provided by a mid-
wifery trainer and a smoking cessation training expert.
The workshops will demonstrate use of a suite of
resources, with opportunity to practise their use, with
the aim of building confidence and skills in supporting
smoking cessation. Training for midwives and Aborigi-
nal health workers will be provided in a 1-day workshop,
while training of approximately 2 h will be provided for
obstetricians and obstetric trainees. As an incentive for
participation, continuing professional development
points will be awarded for all clinicians.

Clinical midwifery educator training

Clinical midwifery educators will be provided training
and resources to continue to deliver training following
the intervention phase, to address issues of staff turno-
ver or absence, in order to maximise sustainability of the
intervention. Clinical midwifery educators will attend the
1-day training with the midwives and Aboriginal health
workers, and then an additional 1 h training on how to
provide the training themselves.

Development of a community of practice
Sites will be encouraged to participate in an online ‘Com-
munity of practice’ to provide additional and ongoing
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peer support and encouragement. Senior members of the
research team will also provide ongoing support for the
implementation of MOHMQuit across all sites at these
monthly meetings. Each site will be added to the Commu-
nity of practice meetings after training occurs at their site.

The implementation logic model, with data collection
to evaluate it, is shown in Fig. 1.

Study design
The study is being undertaken as a partnership between
academic researchers, policy makers within NSW State
Government and non-government agencies and senior
clinicians from participating sites. At each site, there is
a Midwifery Partner Investigator and an Obstetric Part-
ner Investigator supporting implementation of the trial.
The MOHMQuit trial is a pragmatic stepped-wedge
cluster-randomised controlled trial of an implementation
intervention in nine public maternity services in NSW.
Our overarching goal is to increase smoking cessation
among pregnant women to improve health outcomes. This
trial will test the effectiveness and cost-effectiveness of the
MOHMAQuit intervention in achieving this, while also test-
ing the mechanisms of action of the strategies based on the
underpinning theoretical development of MOHMAQuit.
The specific aims of the trial are to compare the effective-
ness of MOHMAQuit versus usual care in increasing:

1. Smoking cessation among pregnant women attend-
ing public antenatal services in NSW;

2. The provision of guideline-recommended SCS as
documented in eMaternity;

3. Participating clinicians’ self-reported provision of
guideline-recommended SCS to pregnant women;

4. Participating clinicians’ knowledge, skills, confidence
and positive attitudes regarding providing guideline-
recommended SCS to pregnant women; and

5. Women’s reported receipt of cessation advice,
resources and referral to quit smoking services.

Additional aims include the following:

6. Determining the cost-effectiveness of the interven-
tion in increasing smoking cessation;

7. Assessing implementation of the
through a detailed process evaluation;

8. Examining the mechanisms of action of the interven-
tion strategies and moderators of their impact.

intervention

Primary hypothesis

Among pregnant smokers (women reporting current
smoking at antenatal booking) there will be a 5% increase
in cotinine-confirmed 7-day point prevalence abstinence
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Barriers Intervention strategies

* Poor knowledge, skills « Training and resources for
and confidence maternity service leaders

* SCS low priority

Training and resources for
clinicians V

4
.

* No systems for tracking or
monitoring SCS provided

« Systems changes
* Lack of printed resources

* (see Additional File 1 for

* Quitline perceived as details) referral

ineffective

* Concerns about
relationship

* Smoking seen as lifestyle

Mediators
Capability
Personal priority
Tracking systems X
Work environment

Effectiveness of Quitline

Client relationship
Lifestyle choice

Personal discomfort

Intervention outcomes Health outcomes

* Increased smoking
cessation by women

* Increased provision of
guideline recommended
care at every visit

choice

« Lack of leadership for SCS

Contextual factors

Data collection for each
element:

training

* Questionnaires with
clinicians pre-training,
post-training and 6 * Questionnaires with
months post-training

* Questionnaires with
leaders 3 months post- « Interviews with women in

* Interviews with leaders 6
months post-training

 Data extraction from * Interviews with women in
eMaternity early post-partum period

Validation of self-
reported cessation with
salivary cotinine

clinicians pre-training and
6 months post-training

early postpartum period

Economic evaluation: to assess the incremental cost per additional quitter from provider perspective; incremental cost per QALY

Process evaluation: Document processes and contextual factors and assess Implementation Outcomes: Acceptability; Adoption;
Appropriateness; Feasibility; Fidelity; Penetration; Sustainability; Reach

Fig. 1 MOHMQuit implementation logic model

from a baseline prevalence of 16%, after introduction of
MOHMAQuit. This conservative estimate is based on the
effectiveness of antenatal psychosocial smoking cessa-
tion interventions in the latest Cochrane review (RR 1.44,
95%CI 1.19-1.73) [17].

Settings

The MOHMQuit trial will be implemented in nine public
maternity services in NSW. The sites vary in size and are
located in rural and urban contexts.

Stepped-wedge cluster-randomised controlled trial design
The MOHMQuit trial uses a stepped-wedge cluster-
randomised controlled trial design with random allo-
cation of services to the intervention order [48-50].
All services begin as part of the control condition and
are randomised to transition from the baseline con-
dition (standard care) to the intervention at specific
intervals or ‘steps’ [48, 49]. Each step will occur at two
monthly intervals (Fig. 2). There is a 3-month interven-
tion period during which the intervention is provided
and embedded in the service, and a 5-month ‘washout
period’ to allow time for women receiving care in the
baseline period to complete their pregnancies, thus
eliminating contamination between baseline and fol-
low-up periods (Fig. 2). The trial was originally planned

to run over 36 months at eight sites. However, due to
the impacts of COVID-19 and some redesign work
being completed in eMaternity, initiation of data collec-
tion and provision of the intervention was delayed. To
compensate for the reduced time available for data col-
lection, an additional site was added (site six in Fig. 2),
and the timing of providing the intervention at the final
site brought forward. This ensured the study was still
adequately powered.

The stepped-wedge cluster-randomised controlled
trial design was chosen because the intervention is at
the service level and this design is recommended as a
“pragmatic randomised study design... for the evalua-
tion of service delivery outcomes” ([49], p6). Addition-
ally, a stepped-wedge design is more powerful than a
parallel cluster design in situations where there are rela-
tively small numbers of eligible services; and it allows
sites to act as their own historical controls, while also
allowing observation of any within site temporal trends
[49, 51]. While it is possible to offer the intervention to
control sites at the end of a parallel cluster design trial,
there are rarely sufficient time or resources remaining to
provide this effectively and ethically. Additionally, the
level of evidence provided by a stepped-wedge design
is considered to be robust and comparable with other
cluster randomised controlled trial designs [48, 49].
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continuous data collection - eMaternity extracts and interviews with women

[

(o3 W-C3 RN Ko N V| IN) OVH N N)

Key Baseline data

|Intervention |

Washout period Follow-up data

Fig. 2 Stepped-wedge design of the MOHMQuit trial

To prepare the MOHMAQuit study protocol paper we
have followed the Consolidated Standards of Report-
ing Trials (CONSORT) extension for the stepped wedge
cluster randomised trial [50] (Additional file 3) and where
applicable, the TIDieR (Template for Intervention Descrip-
tion and Replication) Checklist [52] (Additional file 4).

Participants

Eligibility criteria—study sites

To be eligible for participation, maternity services were
required to provide antenatal care and birthing services
and to also (i) have a prevalence of smoking in the first
half of pregnancy > 12%; and (ii) have a minimum of 80
women smoking in the first half of pregnancy per year
[53]. These criteria ensured that the intervention will be
offered in services with smoking prevalence higher than
the Australian average of 9.5% in the first half of preg-
nancy [11]; and provide an adequate number of smok-
ers at each site. All antenatal services providing care to
women intending to give birth at these sites were eligi-
ble to participate, including hospital-based, community-
based and outreach services. Nine eligible maternity
services have confirmed participation.

Eligibility: participants—maternity service leaders

and clinicians

The following clinicians working in public maternity
care services at participating sites will be eligible to
participate:

+ Maternity service leaders (leaders): all maternity ser-
vice leaders who support or supervise clinicians pro-
viding antenatal care at each site, its catchment, and
associated services, will be eligible (see Table 1).

o Maternity care clinicians (clinicians): all clinicians
providing antenatal care, including midwives, obste-
tricians, obstetric trainees, and Aboriginal health
workers, will be eligible to participate (see Table 1).

Eligibility: participants—pregnant and postpartum women
Pregnant/postpartum women who meet all the criteria
below will be eligible to participate:

+ Received antenatal care through participating mater-
nity services (including community based and out-
reach services and the Aboriginal Maternal and
Infant Health Service [44])

+ Birthed their baby at one of the participating services
during the study period

+ Indicated that they were smokers or quit during this
pregnancy at their first antenatal appointment with a
health care practitioner at the participating maternity
services, as recorded in eMaternity. (Smoking status
is a required field in eMaternity at this initial visit).

Pregnant women receiving antenatal care at participat-
ing sites will be excluded from the study if:

+ They indicate they wish to opt-out from the study

+ They experience a perinatal death in this pregnancy
or birth

+ Their baby is transferred to a Neonatal Intensive Care
Unit

+ They do not speak English

+ They are less than 16 years of age at the time of data
collection

+ A Research Midwife assesses that they are unable to
provide informed consent

Recruitment and consent

Services

Prior to the submission of the trial funding application,
maternity services across NSW meeting these criteria
were approached to explore interest in participation—9
of 15 services approached agreed to participate and con-
tributed to the funding application.
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Staff (maternity service leaders and clinicians)

Maternity service leaders 'The study will be promoted
by the Midwifery Partner Investigators at each site.
While each site has already agreed to participate in the
trial, individual maternity service leaders and clinicians
will still be provided with a Participant Information
Statement (PIS) and asked to provide individual con-
sent to participate in data collection processes. They will
be invited to participate by their manager and be pro-
vided with detailed information about the study. Writ-
ten consent to participate will be sought at the leaders’
workshop.

Maternity care clinicians ~All clinicians providing ante-
natal care will be informed of the trial by their manager
or other service leaders, provided with detailed informa-
tion and invited to participate in the trial and provide
consent to the data collection processes. This process is
consistent with usual practice in health services and with
our pragmatic study design.

Pregnant and postpartum women

A two-stage recruitment and consent process will be
used to recruit pregnant and postpartum women to the
study. In an initial opt-out process, all pregnant women
presenting for antenatal care at the services will receive a
PIS and be given the option of opting out of the study by
contacting a research midwife by text. For women who
remain and meet the eligibility criteria, a research mid-
wife will contact them by text and then a telephone call,
give a verbal explanation of the study, encourage women
to ask any questions, and ask women to provide verbal
consent to participating in a brief telephone interview.
Women who consent to the telephone interview, and
who report smoking abstinence in the 7 days before the
birth of their baby, and since giving birth, will also be
asked to consent to giving a saliva sample for cotinine
testing. Importantly, all women will receive full ante- and
postpartum care regardless of whether they consent to
participate in the study.

Data collection and analysis
Mixed methods evaluation of the intervention and its
implementation will be undertaken. Mixed methods
evaluations are recommended as being practical and suit-
able for implementation research [54, 55]. Using a mixed
methods evaluation will enable the multiple perspectives
of leaders, clinicians and pregnant women to be under-
stood, while examining multiple types of outcomes [54].
Data on the intervention and health outcomes and the
implementation process will be collected by the research
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team, independently from each site. Variables to be col-
lected, with the method of collection and source, time-
point of measurement and methods of analysis are shown
in Table 2. Information on the types of data collected
from each source are also illustrated in Fig. 3. An expla-
nation of the relationship between the identified bar-
riers, intervention types, behaviour change techniques
and measures for the mediators are shown in Additional
file 1. Analysis for aim 8 (examining the mechanisms of
action of the intervention strategies and moderators of
their impact) which assesses the interactions between
many of the variables, is provided below Table 2. More
detail regarding the process evaluation and the economic
evaluation will be provided in separate protocol papers.

Primary outcome (health outcome)

A 7-day point prevalence abstinence is an established
abstinence outcome and can be combined with biochem-
ical verification [56, 60]. For women who report at least
7 days of abstinence at the end of their pregnancy, and
continued abstinence since, home-visiting midwives will
collect saliva samples which will be tested for cotinine
levels at a central pathology facility. The samples will be
tested using liquid chromatography with tandem mass-
spectrometry and a cut-point of 8 pg/L. A 7-day point
prevalence abstinence with biochemical verification is
commonly used in pregnancy smoking cessation trials,
as longer timeframes (e.g. 12-month abstinence) are not
relevant to benefits to the foetus [61, 62]. As biochemi-
cal verification will not always be possible, self-reported
7-day point prevalence (regardless of verification) will be
used as a secondary outcome.

Analysis to examine the mechanisms of action (aim 8)

To examine the causal linkages between the strategies,
mediators, moderators and implementation outcomes
structural equation modelling will be undertaken using
data from clinician surveys collected pre-training and 6
months post-training. The primary outcome will be the
change in the composite score of self-reported provision
of SCS between pre-training and 6 months post-training.
We will use structural equation modelling to estimate
the direct and indirect effects of each of the interven-
tion strategies (as articulated in Additional file 1) medi-
ated by changes in the mediator scores listed in Table 2.
A detailed statistical analysis plan will be developed.

Sample size
The trial aims to recruit 4320 pregnant women who
smoke over the 32 months of data collection across the
nine sites.

NSW Health data indicate there were over 2000 women
smoking in the first half of pregnancy in the participating
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written self-help
resources on

-

SCS need (identified smokers) and SCS

P
Self-report
data from Self-report data sj::;::::f ::;:if;iz': Self-report data from clinicians Project and site
women from women e-Medical record data of assistance to quit - perceptions of and priorities records and existing Implementation of MOHMQuit at sites AND
(structured (structured e R e of providing SCS during ANC literature Process Evaluation data (questionnaires,
telephone telephone stu dg-s cific ’ (validated, study-specific SSls, training logs and research team records)
interview) interview) Yabest questionnaire)
by A8
salivary
cotinine testing
/ Mediators® \ ( A .
Primary health Secondary health Intervention | . A Moderators (Leadership,
outcome outcome outcomes me:vem'on Clinicians’ self-reported Implementation climate):
outcomes . o .
. 3 - Perceived capability regarding " . - Leader self-assessment of
7-day point Self-reported D S e capa - Cost-effectiveness:
prevélince smoking p’o?/:;:i;rzqeg;esnics Clinicians” self provision of guideline-recommended The incremental cost leadership related to enabling the
abstinence with abstinence at the Offer of referral to reported SCS to pregnant women per additional quitter MOHMQuit intervention .
biochemical end of pregnancy a smoking cessation - Provision of advice - Perceived personal priority for from a service- (Implementation Leadership Scalect)
verification among pregnant ice includi to quit smoking providing guideline-recommended SCS provider perspective - Qualitative data from SSIs with
smokers and service including - Provisi f to pregnant women - L leaders 6 months after intervention.
; NSW Quitline, at Provision of preg! - Cost-utility: Lifetime _ Clinicians’ t of leadershi
recent quitters Mg assistance to quit . X - " inicians’ assessment of leadership
booking visit and any s - Perceived effectiveness of Quitline analysis of the (Leadership Engagement Scale®?)
L s It visits smoking ¢ referral incremental cost per - Clinicians’ assessment of
- Offer of —fProvllimn ° it - Perceived effects of SCS on client Qual:lty Adj“‘“e: Life Implementation Climate
behavioural support referralto a qui relationship ear gaine (Implementation Climate Scale®?)
Intervention recorded at booking smoking service . _ )
outcomes visit and an (e.g. NSW Quitline - Understanding of smoking as a
W ’ d subsequent viZits or local service) lifestyle choice vs. addiction (medical —
omer_vs[r;;;n;ge q condition) Implementation outcomes**
receipt o] - icoti
.rp . Offer of nicotine - Personal discomfort with offering SCS - Qualitative data from SSis with
- Receipt of advice replacement therapy with
el ded at booki P i £ th K . t leaders to assess Acceptability;
L on quitting recorded at booking - Perceptions of the work environmen Adoption; Appropriateness; and
_Referralto a \QSI( and any in enabh;gdprovnsnon of guideline- Feasibility
itti subsequent visit recommended SCS to pregnant women ) )
quitting program . ) - Leader implementation of specified
- Provision of - Descriptions of tracking systems for activities 3 months after intervention

study-specific questionnaire;
offered or provided (study-specific g )

/

- Self-report from clinicians 6 months

quitting

AMediators: for more detail on the identified barriers, intervention types,

Key: NSW = New South Wales; NSW Quitline = a state-based telephone Quitline service; SCS = smoking cessation support; SSIs = semi-structured interviews.

after intervention to assess their use
of MOHMQuit resources (study-
specific questionnaire)
- Fidelity: Assessed using training

logs and research team records

change and m

implementation outcomes.

Fig. 3 MOHMQuit data sources and outcomes

*Further details will be published in a separate protocol paper focusing on the economic evaluation of MOHMQuit. **Further details will be published in a separate protocol paper focusing on the evaluation of MOHMQuit

, see Additional File 1.

sites in 2018. Assuming that at each of the 9 sites on aver-
age 40 participants will consent every 2 months, the total
sample size available will be 9 x 40 x 12 = 4320. Using a
significance level of 5% and assuming an intra cluster cor-
relation (ICC) of 0.02 and a cluster autocorrelation of 0.7,
the primary analysis will have more than 80% power to
detect an increase in 7-day point prevalence abstinence
of 5% from a baseline prevalence of 16% (i.e. intervention
21% vs control 16%). This conservative estimate is based
on the effectiveness of antenatal psychosocial smoking
cessation interventions in the latest Cochrane review (RR
1.44, 95%CI1 1.19-1.73) [17].

Randomisation and blinding

The nine services have been randomly allocated to each
‘step’ (Fig. 2) by an independent statistician using a com-
puterised simple random selection without replacement
regime. This ensures no service is unjustifiably favoured
by receiving the intervention before another service.
Randomisation occurred after all clusters agreed to par-
ticipate to reduce bias arising from the randomisation
process and thus increase the internal validity of the
study [51].

Pregnant women receiving antenatal care, the research
midwives interviewing the women, and staff analysing the
data will be blinded to the intervention phase. It is not
possible to blind maternity service leaders and clinicians
at participating sites to the intervention phase. However,

risk of bias for the primary aim is reduced as smoking sta-
tus will be biochemically verified. The regular data extrac-
tion of SCS recorded in eMaternity combined with the
data from the interviews with women of their recall of
SCS received, may mitigate these potential biases.

Discussion

‘Real world’ evidence and contribution to implementation
science theory

By providing a robust, comprehensive examination of
whether our multi-strategy intervention improves SCS
in maternity care and cessation among women, the
MOHMAQuit trial will deliver ‘real world’ evidence of
the effectiveness and cost-effectiveness of the MOHM-
Quit intervention. The thoroughness and theoretical
underpinnings of the design [15, 37, 38], feasibility and
pilot investigations [15], with a clearly articulated logic
model, are strengths of this trial that will also enable
testing the impact of the intervention on the hypoth-
esised mediators and testing the mechanisms of action
of the intervention strategies, contributing empirical
evidence to the theoretical foundations of implementa-
tion science [35, 36]. The MOHMQuit trial will provide
important evidence for systems change interventions
that include three levels of influence (systems, leaders
and clinicians) to instigate behaviour change in clini-
cians, improve the provision of SCS, and ultimately
reduce smoking rates in pregnancy.
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Data collection has been specifically designed to test
whether the MOHMQuit intervention has addressed
the barriers to provision of SCS identified in our previ-
ous research, and which the intervention was carefully
designed to address [15, 23, 24, 63]. Use of previously val-
idated data collection instruments will allow us to assess
this [24]. Additionally, the process evaluation (described
in more detail in a separate paper) will assess implemen-
tation outcomes and adaptations, adding further under-
standing regarding how to implement evidence-based
practice in real world settings, while adding to the empir-
ical evidence to support further theoretical developments
in implementation science.

Advantages of the pragmatic stepped wedge trial design
The MOHMAQuit trial has been designed as a prag-
matic trial according to the PRECIS-2 criteria [64]. The
stepped-wedge cluster-randomised design is a pragmatic
study design commonly used in the evaluation of service
delivery interventions [50]. Policy makers need strong
evidence of effectiveness and cost-effectiveness in ‘real
world’ conditions [65]. A strength of this design is that
it focuses on carrying out ‘real-world’ research, which in
this case is representative of genuine clinical practice in
the provision of maternity care in public antenatal ser-
vices with a range of different models of care [66]. This
trial will also provide evidence of the practicality of using
the MOHMAQuit intervention in the provision of ‘real
world’ maternity care provided by usual antenatal care
providers, with all pregnant women who smoke or quit
smoking since becoming pregnant being eligible to par-
ticipate [66].

The stepped-wedge design has several advantages for
translational research, including that (a) it controls for
between-service variation in baseline practice; (b) statis-
tical power is boosted as it allows assessment of interven-
tion effects in a pre-/post-comparison across services;
and (c) assessment of sustainability can occur in services
that transition earlier [67]. The design is particularly
suited to implementation trials of service delivery inter-
ventions as it ensures all sites receive the intervention,
while allowing assessment of whether (a) a change in
quit rates has occurred; (b) the change is likely due to the
intervention; and (c) the change is significant [49]. The
32-month timeframe of the MOHMQuit trial facilitates
measurement of the success of the intervention over a
long period, also enabling the sustainability of the inter-
vention to be assessed. Finally, the stepped-wedge design
also allowed for flexibility in adapting the design of the
study in response to delays resulting from the impact of
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COVID-19 on the health care system and redesign work
being completed in eMaternity.

The inclusion of both an economic evaluation and
a process evaluation are further strengths of this trial,
providing information on costs of implementation, cost-
effectiveness, fidelity of delivery, and factors critical for
effective implementation. Detailed protocols for each of
these sub-studies will be published separately. As reduc-
ing smoking in pregnancy is an identified priority for
NSW Health, this ‘real-world’ evidence will support deci-
sion-making by our policy partners for broader ‘at-scale’
implementation if appropriate.

Demonstrating benefits of partnership projects

and collaboration

The MOHMAQUuit intervention has the potential to dem-
onstrate the benefits of partnership projects involving
collaboration between policy-makers, clinicians and
researchers from conception through implementation
to address a population health problem [65, 68, 69]. In
the research design phase, collaboration between all
MOHMAQuit partners helped place the policy and prac-
tice relevance of the research central to the research
design [65, 68]. Ongoing collaboration with the mid-
wifery and obstetric partner investigators at each
research site will help ensure that the implementation
of the intervention reflects real world practice and build
the research capacity of the partner investigators [65, 68,
70, 71], increasing the likelihood of the findings being
used, adopted and sustained beyond the trial timeframe.
Our approach also supports broader scale up and imple-
mentation across the state, due to strong engagement of
policy-makers at all stages from development of MOHM-
Quit to the trial itself, with potential relevance nationally
and internationally.

Maternity care clinicians can play a crucial role in
helping women stop smoking in pregnancy by providing
evidence-based guideline-recommended SCS during
antenatal care [15, 17, 23, 72]. Considering that stop-
ping smoking in pregnancy significantly reduces the risk
of adverse pregnancy outcomes, maternal-foetal health
complications, ongoing developmental complications
in the baby [1, 73], multiple complications including
stillbirth, preterm birth and low birth weight and birth
defects [1, 3], the potential benefit of achieving smok-
ing cessation amongst pregnant women through the
MOHMQuit intervention is considerable. MOHMQuit,
if successful, will improve maternal and infant outcomes
and has the potential for scale-up across the wider pub-
lic health maternity care system in Australia.
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