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Abstract

Background Neonatal Abstinence Syndrome (NAS), a problem common in newborns exposed to substances in-utero, is
an emerging health concern. In traditional models of care, infants with NAS are routinely separated from their mothers and
admitted to the Neonatal Intensive Care Unit (NICU) with long, expensive length of stay (LOS). Research shows a rooming-
in approach (keeping mothers and infants together in hospital) with referral support is a safe and effective model of care in
managing NAS. The model’s key components are facilitating 24-h care by mothers on post-partum or pediatric units with
support for breastfeeding, transition home, and access to Opioid Dependency Programs (ODP). This study will implement
the rooming-in approach at eight hospitals across one Canadian Province; support practice and culture shift; identify and
test the essential elements for effective implementation; and assess the implementation’s impact/outcomes.

Methods A stepped wedge cluster randomized trial will be used to evaluate the implementation of an evidence-
based rooming-in approach in the postpartum period for infants born to mothers who report opioid use during preg-
nancy. Baseline data will be collected and compared to post-implementation data. Six-month assessment of maternal
and child health and an economic evaluation of cost savings will be conducted. Additionally, barriers and facilitators
of the rooming-in model of care within the unique context of each site and across sites will be explored pre-, during,
and post-implementation using theory-informed surveys, interviews, and focus groups with care teams and parents.
A formative evaluation will examine the complex contextual factors and conditions that influence readiness and sus-
tainability and inform the design of tailored interventions to facilitate capacity building for effective implementation.

Discussion The primary expected outcome is reduced NICU LOS. Secondary expected outcomes include decreased
rates of pharmacological management of NAS and child apprehension, increased maternal ODP participation, and
improved 6-month outcomes for mothers and infants. Moreover, the NASCENT program will generate the detailed,
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Community partnerships

multi-site evidence needed to accelerate the uptake, scale, and spread of this evidence-based intervention through-
out Alberta, leading to more appropriate and effective care and use of healthcare resources.

Trial registration ClinicalTrials.gov, NCT0522662. Registered February 4", 2022.

Keywords Neonatal Abstinence Syndrome (NAS), Neonatal Opioid Withdrawal Syndrome (NOWS), Implementation,
Culture change, Length of stay (LOS), Implementation teams, Evaluation, Opioid disorder, Prenatal substance use,

Contributions to the literature

« An implementation study across a single-payer
healthcare system of a rooming-in model of care for
mothers and babies exposed to opioids during preg-
nancy to support the wellbeing of mother-infant
dyads.

+ Expected program outputs include evidence on
health services’ economic benefits, care shift, and
improved health outcomes of mothers and infants.

« The study will map the essential elements for the
implementation process and interventions for behav-
iour, practice, and culture change within complex
organizational settings.

+ Identification of mechanisms and strategies for
establishing and sustaining effective implementation,
site capacity, relationships between community and
acute care settings, uptake, and management of the
rooming-in approach.

Background

Neonatal Abstinence Syndrome (NAS)

Neonatal Abstinence Syndrome (NAS), a group of
symptoms that occur in newborns exposed to sub-
stances (i.e., opioids) in utero, is an emerging health
problem rising with the opioid crisis in North America
[1]. More recently, the term Neonatal Opioid With-
drawal Syndrome (NOWS) has been coined to specifi-
cally describe opioid withdrawal in newborns. Given
the challenges with polysubstance use or exposure
in this study population the term NAS is used in this
protocol.

The challenge of managing NAS is well described [2]. It
primarily affects the central and autonomic nervous sys-
tems and gastrointestinal tract of the newborn and is com-
monly seen in the first 24—48 h after birth [3]. Babies with
NAS may be very difficult to care for. In traditional models
of care, infants diagnosed with NAS are routinely separated
from their mothers and admitted to the Neonatal Inten-
sive Care Unit (NICU) and often receive pharmacological

therapy. The sequelae of NAS include costly and prolonged
NICU admission, need for pharmacological management
of NAS symptoms, negative impact on mother-infant
bonding, decreased rates of breastfeeding, increased rates
of child apprehension by child protective services, nega-
tive impact on maternal mental health, and psychological
distress for families and care-providers [4, 5]. In addition,
there are missed opportunities to engage mothers in
Opioid Dependency Programs (ODP) or Virtual Opioid
Dependency Programs (VODP) [6].

The problem is a priority because of increasing prena-
tal opioid use and NAS in North America and in Alberta,
Canada where this study is located [7, 8]. The human,
societal, and economic impacts will continue to worsen if
care practices remain unchanged. Pregnant women are a
unique population. Societal norms task mothers with risk
avoidance as a moral requirement, including the assump-
tion that mothers will abstain from substance use dur-
ing pregnancy; however, this cannot be enforced legally
and also raises complex ethical questions about power
and control of women’s bodies. These social norms con-
tribute to social stigma, legal, and health responsibilities,
which may lead pregnant women who use substances to
hide their status [9, 10]. Substance use in pregnancy and
resultant NAS is seen in all socio-economic strata and
all racial and ethnic backgrounds. However, the conse-
quences of that use, including legal, medical, and social,
may be different due to discrimination [11]. There are
also significant challenges and inequities related to which
mothers are screened for opioid use during pregnancy,
and hence when there may be involvement by Children’s
Services, and potentially child apprehension [12, 13].

Furthermore, the economic impact of NAS is sub-
stantial. In the US in 2017 there were approximately
7.3 infants with NAS per 1,000 live births [14]. Infants
receiving NAS pharmacological management had mean
hospital charges of $93,400 (USD) and a mean length of
stay (LOS) of 23 days [15]. Additionally, out of hospital
and non-healthcare related costs of NAS are substantial.
In particular, rates of child apprehension are high and
there is often ongoing involvement with Children’s Ser-
vices [4]. While data are not available for Alberta there
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are published data available for Manitoba (Canada)
related to the cost of a child being in care. In the year
2016/2017 the Manitoba annual child welfare budget was
$514 million or $46,800 per child in care [16].

There are tangible and intangible societal and economic
benefits in maintaining and promoting intact mother-
infant dyads. Child development and long-term mental
and physical health outcomes are critically dependent on
early establishment of a nurturing relationship between
mothers and their infants [5]. This in turn contributes to
healthier families, less dependence on social services, and
improved future economic contributions to society.

The problem of NAS in Alberta affects infants, parents,
families, and health care team members, as well as the
overall health system and society in general. Directly or
indirectly, this problem has an impact on all Albertans.
In the face of the ongoing opioid crisis, the lack of wide-
spread adoption of evidence-based NAS care is a gap in
health services that can be filled by a rooming-in model
of care.

The rooming-in model of care

Rooming-in is an evidence-informed model of care in
managing NAS that is safe and effective [15, 17, 18]
The focus is on keeping mothers and infants together
throughout their hospital stay. With the rooming-in
model of care, infants are cared for by their mothers in
a supportive post-partum environment, avoiding the
need for a long and expensive NICU admission. Moth-
ers are provided with breastfeeding support; a stand-
ardized assessment of infant NAS symptoms by health
care team members e.g., Eat, Sleep, Console (ESC)(a tool
designed to evaluate infants ability to manage withdrawal
symptoms); with non-pharmacologic interventions, such
as skin-to-skin care, and low stimulation environment
[17-21]; ongoing social work support; an opportunity for
maternal participation in an ODP; and supported transi-
tion home upon discharge in collaboration with commu-
nity agencies. In addition, those involved in the provision
of care to mothers and their infants with NAS receive
education and support to address the stigma of drug use
and its impact when caring for mothers with substance
use disorder focusing on patient-centered and trauma-
informed care [22, 23].

Another instrumental aspect of the rooming-in model’s
long-term success is the continuum of care provided pre-
and post-delivery, sometimes referred to as ‘wraparound
programs’ [24]. Cross-sectoral collaborations that form
connections between those involved with rooming-in in
hospital settings and community support organizations/
services is crucial to the continuum of care for mothers
pre- and post-delivery [25].
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Data from existing programs in Canada and the US
confirm that mothers can successfully provide care in
hospital with support from staff prior to transitioning
home [15, 26]. Programs introduced to address NAS
management challenges, like the Managing Absti-
nence in Newborns (MAiN) program, include family-
centred care, methadone treatment, and rooming-in
with mothers, found mean costs of $10,946.96 versus
$44,544.17 (2014 USD) for infants who received rou-
tine NICU care. The MAIN rooming-in program was
safe, effective, and reduced costs by more than 50%
when using non-critical care beds compared with
NICU beds as the main cost driver [27]. Multiple stud-
ies corroborate these findings, identifying that non-
pharmacological strategies such as rooming-in for
NAS management compared to NICU care were asso-
ciated with a shorter hospital LOS and a decreased
need for pharmacological treatment, thereby lowering
hospitalization costs [26, 28, 29].

Supportive approaches for NAS management are prac-
ticed successfully in a few Canadian centres with the
longest running example being the Families in Recovery
(FIR) Program at BC Women’s Hospital in British Colum-
bia (Canada) since 2002 [4, 30]. The program reported a
significant decrease in need for pharmacological inter-
vention for the baby (RR 0.40; 95% CI 0.20—0.78), shorter
newborn LOS (RR 0.41, 95% CI 0.25- 0.65), and higher
rates of being discharged home in the care of their moth-
ers (RR 2.23; 95% CI 1.43-3.98) [4]. A study performed in
Ontario, Canada estimated costs for a group of mothers
and babies with NAS with no intervention to be three-
fold higher than for those that received non-pharmaco-
logical intervention [28].

Specifically, the application of the ESC model of care
decreased LOS and morphine doses for babies and
increased breastfeeding rates [21]. A meta-analysis iden-
tified that breastfeeding is associated with reduced initia-
tion and duration of pharmacological interventions and
LOS [31]. In another small subset of studies, rooming-
in also demonstrated increased breastfeeding rates and
higher rates of discharge home into familial custody and
was not associated with in-hospital adverse events or
readmission [15].

Despite the successes seen with rooming-in programs
there are still significant social barriers to providing care
for families impacted by NAS. Nurses’ descriptions of
their interactions when caring for women with perina-
tal substance use disorders and their infants have been
described as problematic [32]. There is trepidation,
discomfort, and judgement related to providing care
to infants and families who require support for NAS.
Care-providers experienced moral distress related to
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uncertainty and discomfort with addictions [33]. Nurses
also described biases, stigma, negative attitudes, and vul-
nerabilities of both mothers and staff as challenges [34].
Others identified negative feelings towards patients with
opioid use disorder and preferential concern for the baby
over the mother’s wellbeing, recognizing a need for edu-
cation and training to reduce stigma [35]. At the same
time, opioid dependent women in the prenatal and post-
partum period describe feeling internal stigma, shame,
and guilt while also experiencing external stigma and
‘punitive like’ actions by staff [36].

Contextual barriers of providing non-pharmacologic
care for NAS as identified by nurses included lack of
education and resources available to staff and parents
[37]. However, inter-, and intra-disciplinary coordina-
tion, flexibility in nurse staffing models, and unit archi-
tecture and layout were identified as possible facilitators
[37]. Providing training and education on patient cen-
tered- and trauma-informed care may influence attitudes
and decrease stigma and judgment [38, 39]. Evaluation
of a comprehensive training program pilot identified an
increase in knowledge and self-efficacy to provide care
for substance using pregnant women [40].

NASCENT
The Alberta Neonatal Abstinence Syndrome Mother-
Baby Care ImprovEmeNT (NASCENT) stepped wedge
cluster randomized study was funded to test a solution
for NAS care by implementing the rooming-in model of
care across the province of Alberta, Canada. In Canada
in 2016/17 approximately 0.51% of all infants were diag-
nosed with NAS with an average LOS in the NICU of
15 days [41]. Increasing NAS rates in Alberta are consist-
ent with Canada; preliminary data for 2011-2019 shows
that the number of Alberta infants diagnosed with NAS
increased from 1.52 cases per 1,000 live births in 2011/12
to 4.35 cases per 1,000 live births in 2018/2019 [42].
NASCENT is based upon the Maternal Medica-
tion Use and Neonatal Abstinence (MMUNA) model
of care provided at the Grey Nuns Community Hospi-
tal in Edmonton (GNCH), Alberta since 2015 [43]. The
MMUNA rooming-in program showed striking results in
comparison to traditional models of NAS care including
decreased NICU LOS (10.33 days to 0.82 days, p<0.001);
decreased need for morphine treatment (67% to 12%,
p<0.005); increased breastfeeding rates at discharge (22%
to 77%, p <0.01); and increased discharge of babies in the
care of their mothers (66% to 100%, p=0.01). The suc-
cessful pilot has led to the continuation of prenatal and
postnatal wraparound support, including rooming-in,
as a sustainable expected standard of care for pregnant
women with opioid-related substance use delivering at
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the GNCH. To date, 140 mother-infant dyads have par-
ticipated in this rooming-in approach with continued
success [44].

NASCENT is also informed by the Comprehensive
Accessible care for Infants with Neonatal abstinence
(CAIN) study. Through focus groups and individual
interviews with care-providers in hospital and commu-
nity settings, CAIN explored their experiences caring for
infants with NAS. The overarching theme identified was
‘Hope' Fostering ‘Hope’ was key for families and care-pro-
viders working with mother-infant dyads [44].

Despite the evidence and experience gained, the prac-
tice of the rooming-in approach is limited in Alberta.
It has been recognized that introducing guidelines and
models of care without a detailed and adaptive imple-
mentation strategy does not lead to changes in care
or improved outcomes; intervention and purposeful
implementation are required [45]. Implementation of a
rooming-in model requires readiness development of
several components, including care teams, education
and training, partnerships, and referral and communica-
tion pathways [46]. NASCENT is specifically designed
to address the gap in adoption of evidence-based NAS
care. The rooming-in model of care will be introduced
at 8 acute care hospital sites. The intent is to support
teams in developing their NAS rooming-in model of care.
Informed by the Consolidated Framework for Implemen-
tation Research (CFIR) [47], the Capability-Opportunity-
Motivation-Behaviour (COM-B) Framework, and the
Behaviour Change Wheel [48], targeted interventions
will include identifying site barriers, facilitators, and
opportunities for growth, as well as capacity building and
facilitation of tailored site operationalization. NASCENT
will provide funds to facilitate staff education and train-
ing; support the development of provincial standardized
care components; and help connect sites for mutual sup-
port and as a community of practice. A Provincial Clini-
cal Practice Lead, funded by NASCENT, will develop and
coordinate educational programming, onsite and virtual
training prior to initiation, roll out of site-specific clini-
cal protocols, virtual mentorship for site champions, care
teams and individuals following implementation, and
feedback to all sites.

NASCENT will support the hiring of site champions at
each of the participating sites who will be instrumental to
the implementation [49, 50]. Trained by the study team,
they will be the point of contact between the NASCENT
research team and the site implementation team. The
site champions will collect data; facilitate the work of the
site implementation team by introducing the rooming-
in model of care through staff education, provide train-
ing, and mentorship; and coordinate feedback/evaluation
sessions and surveys. Additionally, they will work closely
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with community organizations to identify and recruit
participants as well as help facilitate transitions after dis-
charge from the hospital. They will also liaise with other
site champions to share challenges and successes.

In partnership with each unit, the NASCENT research
team will identify site-specific facilitators and barriers,
as well as contextual influences within and across sites.
The team will establish relationships and work with site
implementation teams within their unique context to
identify opportunities for growth, develop tailored imple-
mentation strategies targeting barriers to implementing
the intervention, and leveraging existing facilitators to
support practice change.

NASCENT is the first study of its kind to implement
the evidence-based rooming-in model of care for moth-
ers and babies with NAS in a large scale, single-payer
health system. The ultimate goal is that the rooming-in
approach for babies with NAS will become the new nor-
mal in the province. The intervention will bring about
provider-, unit-, and community-level behaviour prac-
tice, and culture change across a whole jurisdiction.
Formative evaluation of the implementation process
will identify essential elements that are required to sup-
port effective collaboration and implementation and will
guide uptake and scale of the rooming-in intervention.
Implementation of the NASCENT rooming-in model of
care will decrease NICU LOS and related costs, improve
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the quality of care, as well as the social and health out-
comes for mothers and babies.

Methods/ design
The study has two major aims: (Fig. 1).

Aim 1: Assess the impact/ outcomes of implementing
the rooming-in model of care across Alberta (inter-
vention objectives):

a) Evaluate changes in NICU LOS and the resulting
economic impact (primary outcomes); and

b) Assess changes in health and social outcomes for
mothers and babies (secondary outcomes)

Aim 2: Implement the rooming-in model of care
intervention across Alberta (implementation objec-
tives):

a) Support the instigation/enhancement, adapta-
tion, and sustainment of the rooming-in model
of care through supporting a shift in practice and
culture; and

b) Identify the elements required for implemen-
tation success: uptake, sustainability, and scale
within the unique context of sites

Neonatal Abstinence Syndrome Care: The NASCENT Rooming-in Implementation Study (2021-2025)

Supporting sites in building their rooming-in model of care according to their needs and unique context

Rooming-in Intervention
Stepped Wedge Cluster Randomized Trial

Perinatal characteristics, LOS-NICU, rooming-in,
NAS pharmacological management, Rates of
child apprehension, + 6 months follow up data

Data Collection

and Analysis
(240 dyads)

Reduced NICU LOS, decreased rates of NAS
Expected pharmacological management and child
Qutcomes apprehension, increased maternal participation in

/

Strategic
interventions
Capacity Building
Education & Training

\ g

Readiness for
implementation

Pre-Implementation

Readiness Assessment

\_

Rooming-in Implementation Process (8 sites)
Formative Evaluation: Barriers and Facilitators

Implementation
Practice &
Culture Change

an ODP, and improved long-term outcomes

Strategic
interventions Improved
Capacity Building Care and
Education & Training . Outcomes
“ Post-Implementation
System
Sustainability, Program Assessment sBenIefltSd
Satisfaction cale an
Spread

)

Fig. 1 The NASCENT intervention and implementation objectives, and expected outcomes
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The Consolidated Standards of Reporting Trials (CON-
SORT) extension for the stepped wedge randomized
control [51] (Additional file 1) and the Standards for
Reporting Implementation Studies (StaRI) [52] (Addi-
tional file 2) informed the preparation of the NASCENT
protocol.

The setting

Addictions and NAS have been identified as a prior-
ity health system challenge by the leadership of mater-
nity and post-partum care units across the province of
Alberta [53]. Based on approximately 56,000 live births in
2018 there are an estimated 244 affected newborns per
year in Alberta. Approximately 75% of infants with NAS
were admitted to the NICU with a mean NICU LOS of
14 days [53]. The mean number of infants affected and
the mean NICU LOS has risen over the last 10 years
in Alberta. Given this rate of increase of NAS cases it
is likely that approximately 300 infants will be diag-
nosed with NAS yearly by 2023. In some Alberta Zones,
90-100% of infants with NAS are admitted to the NICU
[53]. Maternal opioid use and subsequent NAS is not
specific to large urban areas, nor is it specific to women
who have been structurally marginalized, and rates of
NAS per live birth are consistent across all zones and
regions in Alberta [42]. NAS is common, can occur
throughout all social strata, and with current care models

Alberta
Sites
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frequently results in NICU admission, with a costly 2- to
3-week length of stay [53]. This equates to 2,500 to 3,800
NICU days per year in Alberta. Even though Alberta has
a single-payer health system, the sites participating in
NASCENT each operate in a unique context [i.e., health
services model, population served (e.g., some sites serve
a larger number of Indigenous women) and availabil-
ity of community services for opioid dependent women
pre- and post-delivery]. Additionally, a new NAS care
guideline was developed for Alberta in 2019 and revised
in 2022 that includes guidance on rooming-in to support
the shift in care [54].

Aim 1: Assess the impact of the rooming-in model of care
intervention

Aim 1: design

A Stepped Wedge Cluster Randomized Controlled
Trial (SW-cRCT) will be conducted with 8 partici-
pating sites in Alberta over the course of the study.
The SW-cRCT is ideally suited to interventions that
require implementation by multiple sites with impact
on workflow and the structure of care delivery [55].
This design includes randomized sequential roll out
of the intervention to all sites over time. Baseline data
acts as the pre-intervention control comparisons and
secular trends can be accounted for due to concurrent
control groups for most periods. The analysis can also

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

Site 8

Baseline
Data

TO T1 T2 T3

T4 T5 T6 T7 T8

Follow up and
Outcome
Data

([ Launch phase

() pre-implementation (] Implementation

() Post implementation

Fig. 2 The NASCENT stepped wedge cluster design. Launch phase: baseline anonymous data collection (continues through all phases).
Pre-implementation phase: formative readiness evaluation and development of tailored interventions. Implementation phase: targeted
interventions, participant data collection, formative evaluation. Post implementation: formative evaluation and 6-month health and social

assessment
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assess whether the impact of the intervention changes
over time.

We intend to introduce NASCENT at a new hospi-
tal every 3 months following a minimum of 6 months
of initial baseline data collection as illustrated in
Fig. 2. Hospitals will implement the intervention fol-
lowing a computer-generated stratified random allo-
cation sequence created by the independent study
statistician. Stratification based on ‘readiness’ will
be used to allow the two sites with existing room-
ing-in programs and experience to implement early
in the study to inform care at sites implementing
subsequently.

Target hospitals
The 8 sites participating in the study all have NICU
and postpartum units and some have pediatric units as
well (See Additional file 3 for the full list of participat-
ing sites). Each site serves different communities and
has different care structures for labour and delivery
and post-partum care. Sites have a range of experi-
ence with the rooming-in model of care, from no or
limited (six sites) to several years of experience (two
sites). The two sites with existing rooming-in models
of care programs will continue to refine and enhance
their approaches and support others as they start their
implementation journey.

Participating sites will be supported by the NASCENT
study through the implementation process in the follow-
ing ways:

« Identification and formation of Site Implementation
Teams: identification of site operational, medical,
nursing, and social work champions and other key
individuals that need to be involved from community
agencies, public health units, amongst others

+ Training and support of site champions

« Identification of site-specific facilitators and barriers

+ Creation of site-specific interventions and plan to
prepare for NAS care, including identification of a
dedicated space and commencement dates where
rooming-in will take place

+ Development of site-specific mechanisms to refer to
an ODP/VODP program

+ Development of additional staff resources to address
specific learning needs

+ Development of mechanisms for prenatal engage-
ment of women who experience opioid dependency
through community agencies and transition back to
community

+ Staff education and training (as well as funding for
educational time) led by the study Provincial Clinical
Practice Lead
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Target population (mother-infant dyads)

Evaluation of the intervention outcomes will target
mother-infant dyads who are admitted to rooming-in
programs at one of the eight participating hospitals in
Alberta. Eligibility of a mother-infant dyad to partici-
pate in the rooming-in model of care implemented by the
NASCENT study/ project will be coordinated by each of
the sites according to the following criteria:

Inclusion criteria: Infants born at greater than
36 weeks’ gestation and a weight of greater than
2000 g born to mothers who report opioid use dur-
ing pregnancy. Infants at risk for NAS must be well
enough to participate in the rooming-in model of
care.

Exclusion criteria: Infants born at less than 36 weeks
and/or birth weight less than 2000 g. Infants with
congenital anomalies will be excluded because at
most sites these infants would be admitted to NICU.

The goal is for site champions and study team mem-
bers to recruit participants prior to hospital admis-
sion for delivery, but potential participants will also
be approached if their delivery presentation is the first
recruitment opportunity. During pregnancy, mothers
who wish to participate in rooming-in will be identified
through colleagues at community organizations. Consent
to participate in the study (i.e., consent to extract data
using healthcare number and 6-month follow up)may
be obtained prior to or immediately after delivery at the
hospital.

Data collection and management

Prospective data collection will be developed in consul-
tation with experts from existing NAS programs and
informed by the Minimum Dataset for NAS registry rec-
ommendations [56]. Anonymous LOS data will be col-
lected from administrative data for NAS admissions at all
sites pre-initiation and at each implementation phase for
patients that are not consenting participants in the study.
Standardized forms will be used to collect data, includ-
ing LOS, for consenting participants at discharge and at
6 months follow-up (Table 1 ).

De-identified data will be collected and managed using
REDCap electronic data capture tools hosted at The Uni-
versity of Alberta [57, 58]. REDCap (Research Electronic
Data Capture) is a secure, web-based software platform
designed to support data capture for research studies. In
addition to chart review, provincial and national health
related databases will be used to collect baseline LOS,
perinatal characteristics, and data to inform the eco-
nomic analysis. Data linkage will be through unique iden-
tifiers and probabilistic linkage. Data collection will be



Wine et al. BMC Health Services Research (2023) 23:448

Page 8 of 19

Table 1 Data collection: rooming-in intervention economic evaluation, and short-term social, health, and developmental outcomes

All sites Number of Months Collected Data

Mother &Infant

Dyads
Baseline data (Anonymous) 160-240 6-27 LOS in NICU, pharmacological management, breast-
Throughout all phases feeding at discharge and apprehension rates
During implementation- (consenting participants ~ Up to 240 9-30 LOS, Perinatal characteristics, NAS pharmacologic man-
at/before discharge) agement, rates of breastfeeding, maternal participation

in ODP/VODP, child apprehension

After discharge (consenting participants at Up to 240 Maternal: participation in ODP/VODP, breastfeeding

6 months)

duration, involvement with Children’s Services, mater-
nal depression (Edinburgh), parenting self-efficacy,
quality of life

Baby: NAS pharmacologic management, short-term
developmental assessment using the Ages and Stages
Questionnaire: SE-2 and ASQ 3

coordinated by site champions and the NASCENT study
investigators. Confidentiality will be maintained through-
out the study. Only study investigators will have access to
the final dataset.

Sample size/feasibility

The mean NICU LOS over the last 10 years has consist-
ently been 15 days (reported above) so it was selected
as a conservative counterfactual and standard deviation
(SD) was set at 3 days based on local and national data
to provide adequate power to detect small differences in
LOS. Intra-cluster correlation (ICC) was conservatively
estimated at 0.1. With 8 sites, 8 initiation steps, and 1
site initiated per step (Fig. 2) over the course of 3 years, a
mean LOS of 15 days (SD 3 days), and an ICC of 0.1, the
study will have at least 80% power with a two-sided 5%
significance level to detect a 19% difference (2.75 days) in
NICU LOS.

There were 4.35 cases per 1,000 live births in 2018/2019
and approximately 56,000 livebirths in Alberta in 2018,
thus an estimated 244 affected newborns are born per
year. Given the rate of rise of NAS cases over the last dec-
ade it is likely that approximately 300 infants will be diag-
nosed with NAS yearly by 2023. Given that 75% of infants
with NAS are currently admitted to NICU in Alberta,
this corresponds to 225 patients being admitted to NICU
by 2023.

Approximately 169 patients/year will be eligible for
inclusion in the study (75% of the estimated 225 patients/
year) [42]. We estimate that 4 to 6 mother-infant dyads
would participate at each implementation site in each
3-month study period. Based on the 70% maternal partic-
ipation rate of the MMUNA program it is estimated that
approximately 20—-30 mother-infant dyads would partici-
pate in a rooming-in model of care in Year 1, 90 in Year
2, and an increase to 120 dyads/year by the end of year

3, for a total of 240 expected participating dyads during
the NASCENT study. 75% of participating dyads in the
rooming-in model of care are expected to take part in the
research (i.e., secondary health outcomes and 6 months
follow up) considering the population involved.

Mother-Infant dyad outcomes analysis

Statistical Analysis

NICU LOS was chosen as the primary outcome because
NICU admission may occur for several medical reasons
unrelated to NAS and a difference in LOS may be more
meaningful in understanding NAS severity. Cases with
no NICU admission will be assigned a NICU LOS of
0 days. Generalized Linear Mixed Models and Estimating
Equations will be used in analyzing the primary and sec-
ondary outcomes: rates of pharmacological management
of NAS, child apprehension, maternal participation in
an ODP, maternal mental health, parenting self-efficacy,
quality of life at discharge at 6 months follow up and,
babies’ developmental outcomes at 6 months follow-up
(see aim 1 above).

Economic analysis

Data extracted for the economic analysis will be used to
calculate the cost avoidance related to shifting newborn
care from the NICU to post-partum/pediatric units. We
will compare both costs and outcomes of the NASCENT
intervention with the baseline standard of care, calculat-
ing the decrease in overall NICU bed use and LOS. A sig-
nificant proportion of the expected cost savings arising
from this intervention do not relate to direct health sys-
tem resources but include broader societal costs related
to involvement with Children’s Services and decreased
rates of child apprehension. These societal cost-savings
will be determined using data collected from the Cana-
dian Institute for Health Information and administrative



Wine et al. BMC Health Services Research (2023) 23:448

databases. The 6 months post-discharge mother-infant
dyad follow up will help ascertain short-term mother and
infant health and infant developmental outcomes and
will inform our economic analysis. It is also recognized
that children and adolescents in care have poorer educa-
tional outcomes, higher hospitalization rates, and greater
risk of attempting or committing suicide than those not
in care [59-61]. These longer-term outcomes are outside
the scope of NASCENT, but it is anticipated that main-
taining and supporting the mother-infant dyad will have
long-reaching positive impacts. A complete economic
analysis and final statistical analysis for the entire study
will not be performed until completion of the study.

Aim 2: Implement the rooming-in intervention

across Alberta

Aim 2 design

The Alberta NASCENT study is designed to assist teams
in shifting from a medicalized model of care (NICU and
pharmaceuticals) to a rooming-in model of care across
Alberta. The overall goal is to support instigating or
enhancing practice, care, and culture change through
Capacity Building (Table 2) in each site, so it becomes the
new normal practice. Capacity building is contextually
driven, and measures will be taken to identify what the
drivers are.

Table 2 Capacity Building Elements
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Formative evaluation

Formative evaluation with care teams involved in infant
care for NAS will be conducted throughout all imple-
mentation phases and will guide the development of
tailored strategies to support effective implementation
and bring about provider and unit-level practice change.
Throughout the implementation process (launch phase,
pre- during- and post-implementation), and in partner-
ship with each unit, we will identify: site-specific facili-
tators and barriers, contextual influences on experiences
of care teams’ interactions with women with substance
use disorders and babies with NAS, satisfaction of imple-
mentation team members and participants, evaluation
of interventions, and lessons learned within and across
sites to articulate unique contextual needs, and potential
interventions to support sustainability. Elements contrib-
uting to sustainability and retention of the rooming-in
model of care including transitions to and from the hos-
pital to community, leaders and champions, and support
provided by administration will also be explored. Using
theory-based surveys, interviews, and focus groups
informed by CFIR [47], the COM-B Framework, and
the Behaviour Change Wheel [48] we will seek to under-
stand the implementation process and outcomes through
exploration of attitudes, perspectives, and experiences to

Team and leadership  Forming the implementation team; building a strong effective care team; establishing commitment; motivation, joint goals, responsibil-
ity, success; developing attentive leadership at units and with site champions

Knowledge Founding expertise; acquiring contextual knowledge (e.g.,, addictions and mental health); advancing individual competencies (care
providers, families/ mothers); adopting evidence-based practice and care (e.g., ESC, mother & baby-/ family- centered, trauma-informed,

culturally safe care)

Changing norms of traditional care; reflecting on attitudes and beliefs; forming a unit climate supportive of learning, reflection, and
evaluation

Ability to change

Relationships Working towards trusting relationships with mothers and families; building connections within the hospital and across sectors; fostering
linkages of acute care and community settings who provide care to mothers to support women pre- and post-delivery, to ensure con-

tinuum of care; ensuring open on-going channels of communication among implementation team, staff, patients, and administration

Table 3 Behaviour Change Components for NASCENT

Practice change - Establish referral processes
Individuals, units, and hospitals - Admit NAS babies to rooming-in program instead of NICU
- Use ESC or other methods to minimize the use of pharmacological interventions
- Provide care for NAS babies and support mothers for longer period in hospital than usually provided for delivering mothers
- Support mothers and families in breastfeeding and caring for the baby while in hospital
- Ensure supports are in place in the community upon discharge

Culture change
Individuals

- Health care providers provide trauma-informed care reflected as behaviours that support women to take care of their
babies: e.g, listening, encouraging mothers, providing care with respect and compassion

- Individuals’ behaviours that are NOT based on stigma and bias

- Providing care that demonstrates cultural safety

- Optimal care, equity based for perinatal women using substances

- Health care providers provide hopeful care (supporting the patient’s goals and capacity to achieve their goals, and care
providers’ belief in the possibility of the patient living their desired future)
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guide and attain practice and culture behaviour change
(Table 3).

Ongoing findings will be shared with stakeholders
and inform the development of tailored and strategic
interventions targeting barriers and leveraging exist-
ing facilitators to improve the operation, manage-
ment, and sustainability of the rooming-in model of
care and enhance community involvement. Part of the
planned intervention is to access existing resources to
assist health care providers in examining their behav-
iours and identifying unconscious bias. This will help
identify the elements, mechanisms, tools, and strate-
gies to optimize the NAS rooming-in approach success
(i.e., uptake, sustainability, and scale of the rooming-
in model of care within the unique context of sites).
The NASCENT intervention plan is ideally suited to
understanding and changing hospital culture and indi-
vidual staff behaviour related to NAS care.

Participants and recruitment

To learn about each site’s unique contexts, needs, and
the implementation process we will engage with the
following individuals:

1. Care team involved in rooming-in for babies at risk
for NAS from 8 sites, including site champions,
health care providers (nurses, physicians, social
workers, educators, unit mangers, etc.), executive
directors/clinical and operational leaders, members
of community agencies and public health units that
work with women who use substances.

2. Mothers who participate in the rooming-in model of
care at study sites will be identified by site champions
or study investigators and be invited to participate.

Data collection

There will be four phases at each site during which
implementation will be assessed: Baseline, Pre-Imple-
mentation, Implementation and Post-Implementa-
tion. Data collection will aim to examine the essential
elements for supporting the sites in implementing
rooming-in. We will generate and collect qualita-
tive and quantitative data at all sites from interviews,
focus groups, observations, and questionnaires with
health care providers and participating mothers. The
questionnaires will be administered in-person, by tel-
ephone, or online through REDCap. We will provide
iPads/tablets to enable participants easy access to
surveys. Questionnaires will include both open- and
closed-ended questions. We will seek to understand
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the implementation process readiness, barriers and
facilitators, and experiences of care providers and par-
ents throughout the four phases of implementation
(Table 4).

Questionnaires, and focus group and interview
guides will be developed by the investigative team in
consultation with study collaborators, including peo-
ple with lived experience. Information from interviews
and focus groups will be collected by audio record-
ing and then transcribed. Consent will be obtained
for recordings before each session. Data will be in the
form of transcripts, field notes, recordings, and survey
responses (open and closed ended). Confidentiality will
be maintained throughout the study.

Analysis

Qualitative data from interviews, focus groups and
opened questions on questionnaires will be analyzed
thematically [63] by the investigative team with repre-
sentation from stakeholders (member checks). Quan-
titative data from questionnaires will be analyzed using
counts, means, standard deviations and proportions as
applicable. In partnership with each site, the investiga-
tive team will identify site-specific readiness, facilitators,
and barriers, as well as contextual influences within and
across sites. Findings from this process that pertain to
the overall site change will be mapped using the CFIR
[47] constructs and domains. Expansion of the analysis
that pertains to individuals’ attitudes will be mapped to
the COM-B Framework [48] and then used to generate
interventions, based on the Behaviour Change Wheel, to
implement the rooming-in model of care. The Interven-
tion will be adapted for each site to reflect the realities
of each unit and their identified themes. The experi-
ences and lessons learned from each site will be shared
across sites to inform risk-mitigation and best-practice
strategies.

Implementation strategies

The NASCENT investigative team will establish and
work with site implementation teams to jointly develop
tailored implementation strategies. This joint effort will
include the identification of appropriate evidence- and
local experience-based adaptations to the core NAS-
interventions. Existing facilitators which are known to
be effective in changing practice will also be leveraged,
such as recent national and provincial guidelines. We
will apply targeted implementation strategies informed
by COM-B behaviour change interventions and policies
[48] and the Expert Recommendations for Implement-
ing Change (ERIC) study compilation strategies [64, 65].
The strategies used will focus on building individual and
team capacity through behaviour change (Table 3) to
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provide the rooming-in model of care effectively. We will
also evaluate the effectiveness of our strategies and refine
them as needed. Data collection, strategies, and activities
for each implementation phase are described in Table 4.
The NASCENT study is designed to establish the ‘new
normal’ standard of care for infants with NAS and their
mothers. Its objective is to make the education elements
become part of routine training and orientation for care
providers.

Integrated knowledge translation

NASCENT is a collaboration between researchers, cli-
nicians, the health system, and community partners.
The team includes a research and leadership core group,
operational leadership, and other relevant collabora-
tors, including women with lived experience. Several
committees will be established including Leadership,
Implementation Science Advisory, Site Implementation
Teams, Parent Advisory Board, and a committee com-
posed of stakeholders involved in the care for women and
babies outside of the hospital setting. All partners will be
engaged throughout the implementation study as part
of an Integrated Knowledge Translation (IKT) approach
which promotes partnerships between knowledge-users
and researchers in health-oriented research to help close
the “know-do” gap [66].

A crucial component to the success of this implementa-
tion study is the connections/ relationships built between
the hospital sites and community organizations to ensure
continuum of care for mother-infant dyads (Fig. 3). Thus,
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support for building these relationships and continuous
engagement throughout the implementation process will
be instrumental.

To facilitate user and stakeholder engagement, NAS-
CENT will support identifying and connecting with
relevant stakeholders for each site; assist in forming rela-
tionships with province-wide services, programs and
leaders, and practitioners; conduct preliminary meetings
with relevant stakeholders to inform the upcoming pro-
gram; and form spaces for collaboration and continuum
of care (i.e., facilitating referral pathways to hospitals that
provide rooming-in care and safe transitions to the com-
munity after discharge). Moreover, stakeholders will be
involved in the development of educational material to
promote culturally safe, trauma-informed patient-cen-
tered care and the design of evaluation questions, analy-
sis, and interventions.

With each step (3-month period) in the trial, data will
be collected as outlined above. These data will be shared
with stakeholders in feedback sessions. Specifically, infor-
mation related to baseline and current rates of admission
for NAS, number of participants, participation rates,
LOS, and consistency of care implemented during the
intervention will be fed back to sites and shared with
funders. Process data related to expected implementa-
tion timeline and completion of staff training will also be
collected and shared. Prospective data collection and fre-
quent analysis (every 3 months) for each site and for the
study’s overall including changes to the original plans will
allow the NASCENT team to closely monitor if outcome

NASCENT Research Team
Team Leads
sUniversity of Alberta Leadership

sUniversity of Calgary
*Maternal Newborn Youth
& Child Strategic Clinical

Network -MNCY SCN™ 0 (LHEED

 Covenant Health

Prenatal {ﬁ
>4
b d Hospital

« Content Experts
¢ U of A Researchers

Extended team
«AHS Analytics

+Community Advisory Board
+Families with lived Experience

Post delivery

N oA

Rooming-in Model of Care@
/:

Fig. 3 Partnerships are crucial for the continuum of care
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Input Activities

Outputs Outcomes

NASCENT
Funding
* Provincial Practice Lead
« Site Champions
¢ Education time
Education
* Resources
. * Mentoring
Research team
« Experience and expertise:
system change, content,
implementation science

Education
Training and education opportunities
Science

* Assessment of training and education
needs and refinement

Harnessing science to optimize
implementation processes

Write up of experiences and collected data
Assessment of barriers and facilitators to
identify areas of growth and inform
targeted interventions

Implementation teams

« Motivation, opportunity and Practice:

* Instigating the rooming in model of care or,

capability " .
« Experience and clinical supporting the enhancement / extension
expertise of existing programs

Extending current rooming-in care for
various populations

Extending education and training to
additional hospital units

Support team capacity building

Support relationship building within and
outside the site with a broad range of
stakeholders

* Team-work

Sites management

* Rooming-in space

« Personnel- staff

« Organizational support
Community

 Referrals & transition
* Peer& cultural support

Intervention

* Economic (reduction in LOS and
apprehension)

Health (reduction in pharmacologic
interventions, breastfeeding,
participation in ODPs, mother—infant

Capacity building (8 sites)

« Establishment of
readiness for
implementation

« Change in care practice

bonding, devel tal and tal and culture
onding, developmental and menta . + knowledge and skills

health)
Social (reduction in apprehension
rates) Satisfaction

Implementation « Site and stakeholder

Effective/ improved rooming in model of Rooming in the new normal
care across Alberta #:

* Sites

* Champions and leaders

* Training and education hours

* Families, mothers, and babies

« Continuity/ adoption /
sustainability

* Education included in the
health system

Knowledge translation:

Evidence Knowledge sharing with
« Suit of protocols for rooming in and stakeholders, clinical
NAS care sciences social and medical

community, implementation
science

Pathways for the implementation
(strategies) of rooming-in model of
care

Fig. 4 NASCENT logic model. Input, strategies, measurable outputs, and outcomes

measures are aligning with the improvement forecast.
This will allow the team to regularly report actual perfor-
mance metrics back to partners and funders. The study
leadership team, clinicaltrials.gov, REBs, and funders will
be notified of any protocol modifications. Adverse events
and other unintended events potentially related to the
rooming in care will be reviewed by the site implementa-
tion team and the study leadership team and reported to
relevant REBs.

Discussion

The NASCENT study will use an evidence-based
approach to implement rooming-in care for babies with
NAS in all five health zones in the province of Alberta,
directly addressing a priority health system challenge
identified by maternal-newborn leadership across the
province. The model for the NASCENT study and its
associated interventions has already been tested in two
sites in Alberta. NASCENT will promote the shift from
traditional NAS care to a rooming-in model providing
a continuum of care that supports mothers and their
babies, creating a critical contact point between health
services and social systems to provide mothers, who in
many cases have experienced structural marginalization,
with an opportunity to make life changes that will sup-
port a long-term mother and infant relationship. More-
over, NASCENT will generate the detailed, multi-site
evidence needed to accelerate the scale and spread of this
evidence-based intervention throughout Alberta, lead-
ing to more appropriate and effective use of healthcare

resources. The ultimate goal is to demonstrate the effec-
tiveness and efficiency of safe supportive care for moth-
ers caring for their infants using healthcare resources
more effectively and leading to more appropriate and
equitable care. The NASCENT logic model portrays the
input, activities and the expected outputs and outcomes
that pertain to the intervention and implementation
objectives (Fig. 4).

The scholarly benefits of this study will be significant.
Canadian studies have identified the significant benefits
of rooming-in of NAS babies with their mothers: reduced
LOS, reduced pharmacological management, increased
breastfeeding rates, increased acceptance and use of
support services, and decreased rate of child apprehen-
sion [4, 28, 67]. The NASCENT study will evaluate all
these outcomes and more on a larger scale and provide
the evidence required to scale the rooming-in model of
care. The NASCENT study will also empirically identify
and develop implementation guidelines for NAS room-
ing-in including overarching facilitators and barriers on
individual team and system levels, guides to identify site
specific readiness indicators, needs assessment for imple-
mentation, and expected challenges and associated strat-
egies to overcome. This study is an opportunity to collect
and present a significant amount of scholarly data to
the implementation, clinical science, social science, and
medical communities.

Trial status
Not yet recruiting.
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Abbreviations

NAS Neonatal Abstinence Syndrome

NICU Neonatal Intensive Care Unit

LOS Length of stay

NOWS Neonatal Opioid Withdrawal Syndrome
ODP Opioid dependency programs

VODP Virtual opioid dependency programs

ESC Eat Sleep Console

MAIN Managing Abstinence in Newborns Program
FIR Families in Recovery

NASCENT  The Alberta Neonatal Abstinence Syndrome Mother-Baby Care
ImprovEmeNT program

MMUNA  The Maternal Medication Use and Neonatal Abstinence Program

GNCH Grey Nuns Community Hospital

CAIN Comprehensive Accessible care for Infants with Neonatal absti-
nence study

CFIR Consolidated Framework for Implementation Research

COM-B Capability-Opportunity-Motivation-Behaviour

CONSORT ' The Consolidated Standards of Reporting Trials
StaRl Standards for Reporting Implementation Studies

SW-cRCT  Stepped Wedge Cluster Randomized Controlled Trial
REDCap  Research Electronic Data Capture

SD Standard deviation

ICC Intra-cluster correlation

ERIC Expert Recommendations for Implementing Change
IKT Integrated Knowledge Translation

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512913-023-09440-5.

Additional file 1. NASCENT Protocol CONSORT Checklist.
Additional file 2. NASCENT Protocol StaRI checklist.

Additional file 3. List of participating sites across the province of Alberta,
Canada.

Acknowledgements

The protocol was submitted on behalf of the NASCENT project team
including operational leads from Alberta Health Services and Covenant
Health, and collaborators. The study design, objectives, outcomes, meth-
ods, and ethics were peer-reviewed by expert panels through the Maternal
Newborn Child and Youth Strategic Clinical Network and Alberta Innovates
Partnership for Research and Innovation in the Health System-6 (PRIHS)
competition at several stages during the funding application. The study
was also subsequently reviewed by the University of Alberta Research
Ethics Board.

Authors’ contributions

The study was conceived and designed by MH, DM, SJ, KF, DC, VC, ND, DWJ,
KR, SW. Additional contributions to the conception and design were made by
OW. The first draft of the paper was written by OW with revisions from SJ, DM,
KF, MH. Further contributions were made by VC, DC, VC, ND, DWJ, KR, SW. All
authors have read and approved the final manuscript.

Funding

The trial is funded by the Alberta Innovates Partnership for Research and
Innovation in the Health System (PRIHS) Program 6 (RES0054467) with in-kind
contribution from the Directors of Women and Children’s Health (for all zones)
and Operational Leads Alberta Health Services and Covenant Health.

OW is supported by the Canadian Institutes of Health Research (CIHR), Health
System Impact Fellowship (RES0058392).

Alberta Innovates and CIHR did not have any role in the design of the study,
and will not have a role in collection, analysis, and interpretation of data.

Availability of data and materials
Not applicable.

Page 17 of 19

Declarations

Ethics approval and consent to participate

Ethics approval for the study was received on February 8, 2022, from the
Health Research Ethics Board, University of Alberta (Pro00111771).

All methods will be performed in accordance with the required guidelines
and regulations. Participation in the study will be voluntary for all participants.
All participants will be informed of the study and its objectives and will be
required to give informed consent using consent forms developed from
standardized consent templates as per University of Alberta REB. Care provid-
ers will be informed that deciding on participation in the study, or not, will not
influence their position. Mothers will be notified that their decision to partici-
pate, or not, will not change the care they will receive or their participation in
the rooming-in model of care. Data collection on patient experiences will only
be collected after discharge. Consent will be obtained by the research team
prior to data collection.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

1Departmem‘[ of Pediatrics, Division of Neonatal-Perinatal Care, College

of Health Sciences, Faculty of Medicine & Dentistry, University of Alberta,
Edmonton Clinic Health Academy, 11405-87 Ave., Edmonton, ABT6G 1C9,
Canada. 2Maternal Newborn Child & Youth Strategic Clinical Network,

Alberta Health Services, Calgary, Canada. *Department of Community Health
Sciences, Cumming School of Medicine, University of Calgary, Calgary, AB,
Canada. 4Stol\ery, Edmonton, Alberta Health Services, Edmonton, AB, Canada.
>University of Victoria, Victoria, BC, Canada. ®Alberta Health Services, Ponoka,
AB, Canada. ’Departments of Pediatrics, Emergency Medicine and Physiol-
ogy and Pharmacology, Cumming School of Medicine, University of Calgary,
Calgary, AB, Canada. ®Department of Psychiatry, University of Calgary, Calgary,
AB, Canada. °Department of Obstetrics & Gynecology, Cumming School

of Medicine, University of Calgary, Calgary, AB, Canada.

Received: 24 March 2023 Accepted: 24 April 2023
Published online: 06 May 2023

References

1. Humphreys K, Shover CL, Andrews CM, Bohnert ASB, Brandeau ML,
Caulkins JP, et al. Responding to the opioid crisis in North America and
beyond: recommendations of the Stanford-Lancet Commission. Lancet.
2022;399:555-604.

2. Grossman M, Berkwitt A. Neonatal abstinence syndrome. Semin Perinatol.
2019:43:173-86 (W.B. Saunders).

3. GomesT, Mamdani MM, Paterson JM, Dhalla IA, Juurlink DN.

Trends in high-dose opioid prescribing in Canada. Can Fam Phys.
2014,60(9):826-32.

4. Abrahams RR, Kelly SA, Payne S, Thiessen PN, Mackintosh J, Janssen PA.
Rooming-in compared with standard care for newborns of mothers
using methadone or heroin. Can Fam Phys. 2007;53(10):1722-30.

5. Cheng F, McMillan C, Morrison A, Berkwitt A, Grossman M. Neona-
tal Abstinence Syndrome: Management Advances and Therapeutic
Approaches. Curr Addict Rep Current Addiction Reports. 2021,8:595-604.

6. Day N, Wass M, Smith K. Virtual opioid agonist treatment: Alberta’s virtual
opioid dependency program and outcomes. Addict Sci Clin Pract.
2022;17:1-13.

7. Dooley J, Ryan G, Gerber Finn L, Bollinger M, Matsumoto CL, Hopman
WM, et al. Maternal opioid use disorder and neonatal abstinence syn-
drome in northwest Ontario: a 7-year retrospective analysis. Can J Rural
Med. 2018;23(2);23:39-44.

8. Turner SD, Gomes T, Camacho X, Yao Z, Guttmann A, Mamdani MM, et al.
Neonatal opioid withdrawal and antenatal opioid prescribing. CMAJ
Open. 2015;3(1):55-61.


https://doi.org/10.1186/s12913-023-09440-5
https://doi.org/10.1186/s12913-023-09440-5

Wine et al. BMC Health Services Research

20.

21

22.

23.

24.

25.

26.

27.

28.

(2023) 23:448

Stone R. Pregnant women and substance use: fear, stigma, and barriers to
care. Health Justice. 2015;3(2):1-15.

Wolfson L, Schmidt RA, Stinson J, Poole N. Examining barriers to harm
reduction and child welfare services for pregnant women and mothers
who use substances using a stigma action framework. Health Soc Care
Community. 2021;29:589-601.

. Paynter MJ. Clinical opinion letters regarding breastfeeding and neonatal

abstinence syndrome for child apprehension family court proceedings. J
Hum Lact. 2019;35(2):349-53.

Allen L, Wodtke L, Hayward A, Read C, Cyr M, Cidro J. Pregnant and early
parenting Indigenous women who use substances in Canada: A scoping
review of health and social issues, supports, and strategies. J Ethn Subst
Abuse. 2022;3:1-31.

Boyd S. Gendered drug policy: Motherisk and the regulation of mother-
ing in Canada. Int J Drug Policy. 2019;68:109-16 (Elsevier).

Hirai AH, Ko JY, Owens PL, Stocks C, Patrick SW. Neonatal abstinence
syndrome and maternal opioid-related diagnoses in the US, 2010-2017.
JAMA. 2021,;325(2):146-55.

MacMillan KDL, Rendon CP, Verma K, Riblet N, Washer DB, Volpe Holmes
A. Association of rooming-in with outcomes for neonatal abstinence
syndrome: A systematic review and meta-analysis. JAMA Pediatr.
2018;172(4):345-51.

Legislative Review Committee: Transforming child welfare legislation

in Manitoba Opportunities to Improve Outcomes for Children and
Youth Report of the Legislative Review Committee. Manitoba; 2018.
https://www.gov.mb.ca/fs/child_welfare_reform/pubs/final_report.pdf.
Accessed 25 Jan 2023.

Wachman EM, Grossman M, Schiff DM, Philipp BL, Minear S, Hutton E,
et al. Quality improvement initiative to improve inpatient outcomes for
Neonatal Abstinence Syndrome. J Perinatol. 2018;38:1114-22 (Springer
us).

Whalen BL, Holmes AV, Blythe S. Models of care for neonatal abstinence
syndrome: What works? Semin Fetal Neonatal Med. 2019;24:121-32
(Elsevier).

Grossman MR, Lipshaw MJ, Osborn RR, Berkwitt AK. A Novel Approach
to Assessing Infants With Neonatal Abstinence Syndrome. Hosp Pediatr.
2018;8:1-6.

Hein S, Clouser B, Tamim MM, Lockett Di, Brauer K, Cooper L, et al. Eat,
Sleep, Console and Adjunctive Buprenorphine Improved Outcomes

in Neonatal Opioid Withdrawal Syndrome. Advances in Neonatal Care.
2021;21:41-8.

Miller PA, Willier T. Baby STRENGTH: Eat, Sleep, Console for Infants with
Neonatal Abstinence Syndrome. Adv Neonatal Care. 2021;21:99-106.
Linn N, Stephens K, Swanson-Biearman B, Lewis D, Whiteman K. Imple-
menting Trauma-Informed Strategies for Mothers of Infants with Neona-
tal Abstinence Syndrome. MCN Am J Matern Child Nurs. 2021,46:211-6.
Marcellus L. Supporting women with substance use issues: Trauma-
informed care as a foundation for practice in the NICU. Neonatal Netw.
2014,33:307-14.

Rutman D, Hubberstey C, Poole N, Schmidt RA, Van Bibber M. Multi-
service prevention programs for pregnant and parenting women with
substance use and multiple vulnerabilities: Program structure and clients’
perspectives on wraparound programming. BMC Pregnancy Childbirth.
2020;20:1-14.

Hubberstey C, Rutman D, Van Bibber M, Poole N. Wraparound programs
for pregnant and parenting women with substance use concerns

in Canada: Partnerships are essential. Health Soc Care Community.
2021;00:1-13.

Newman Al, Mauer-Vakil D, Coo H, Newton L, Wilkerson E, McKnight S,
et al. Rooming-in for infants at risk for neonatal abstinence syndrome:
Outcomes 5 years following Its introduction as the standard of care at
one hospital. Am J Perinatol. 2020;1(212):1-7.

Dickes L, Summey J, Mayo R, Hudson J, Sherrill WW, Chen L. Potential
for medicaid savings: A state and national comparison of an innovative
neonatal abstinence syndrome treatment model. Popul Health Manag.
2017,20(6):458-64.

Beckwith SJ, Vyas M, Papadakos P, Sears K, Dow K. Reduction of need for
treatment and length of hospital stay following institution of a neonatal
abstinence syndrome rooming-in program in Ontario. Canada J Pediatr
Nurs. 2021;61:84-9 (Elsevier Inc).

’

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45,

46.

47.

48.

49.

50.

Page 18 of 19

Lee E, Schofield D, Azim S|, Oei JL. Economic evaluation of interven-
tions for treatment of neonatal opioid withdrawal syndrome: A review.
Children. 2021;8:1-11.

Hodgson ZG, Abrahams RR. A rooming-in program to mitigate the need
to treat for opiate withdrawal in the newborn. J Obstet Gynaecol Can.
2012;34(5):475-81.

Chu L, McGrath JM, Qiao J, Brownell E, Recto P, Cleveland LM, et al. A
Meta-Analysis of Breastfeeding Effects for Infants With Neonatal Absti-
nence Syndrome. Nurs Res. 2022;71:54-65.

Renbarger KM, Phelps B, Brand J, Broadstreet A. Nurses' Descriptions of
Interactions When Caring for Women With Perinatal Substance Use Disor-
ders and Their Infants. Nurs Womens Health. 2021;25:366-76 (Elsevier Inc).
Clarke D, Hicks M, Foss K, Lifeso N. 41 fostering hope: the comprehensive
Accessible care for infants with neonatal abstinence (CAIN) study. Paedi-
atr Child Health. 2020;25:17.

Shuman CJ, Weber A, Vanantwerp K, Wilson R. Engaging mothers to
implement nonpharmacological care for infants with neonatal absti-
nence syndrome: Perceptions of perinatal and pediatric nurses. Adv
Neonatal Care. 2020;20:464-72.

Reese SE, Riquino MR, Molloy J, Nguyen'V, Smid MC, Tenort B, et al.
Experiences of Nursing Professionals Working with Women Diagnosed
with Opioid Use Disorder and Their Newborns: Burnout and the Need for
Support. Adv Neonatal Care. 2021;21:32-40.

Howard H. Reducing stigma: Lessons from opioid-dependent women. J
Soc Work Pract Addict. 2015;15:418-38 (Routledge).

Shuman CJ, Wilson R, VanAntwerp K, Morgan M, Weber A. Elucidating the
context for implementing nonpharmacologic care for neonatal opioid
withdrawal syndrome: a qualitative study of perinatal nurses. BMC Pediatr
BioMed Central. 2021,21:1-14.

Salameh TN, Polivka B. Knowledge of and Perceived Competence in
Trauma-Informed Care and Attitudes of NICU Nurses Toward Mothers

of Newborns With Neonatal Abstinence Syndrome. J Obstet Gynecol
Neonatal Nurs. 2020;49:373-87 (Elsevier Inc).

Shuman CJ, Isaman DJ, Morgan ME, Kukora SK, Rubyan M, Veliz PT, et al.
Validity and Reliability of the Modified Attitudes About Drug Use in Preg-
nancy Scale. J Obstet Gynecol Neonatal Nurs. 2022;51:324-35 (AWHONN,
the Association of Women's Health, Obstetric and Neonatal Nurses).
DiClemente CC. Cross Agency Training to Promote Integrated Care for
Substance Exposed Newborns. J Alcohol Drug Abuse Subst Depend.
2021;7:1-9.

Lacaze-Masmonteil T, O'Flaherty P. Managing infants born to moth-

ers who have used opioids during pregnancy. Paediatr Child Health
(Canada). 2018;23:220-6.

Johnston C. Unpublished data from the Enterprise Data Warehouse.
Accessed 2020.

Byrne JP, Foss K, Clarke D, Wismark J, Cardinal Katharina. Re; Newborns
exposed to opioids need mothers more than NICU. Can Med Assoc J.
2018. Available from: https://www.cmaj.ca/content/re-newborns-expos
ed-opioids-need-mothers-more-nicu.

Foss K. Personal Communication. 2022.

Wensing M, Grol R. Knowledge translation in health: How implementa-
tion science could contribute more. BMC Med. 2019;17(88):1-6.

Krans EE, Campopiano M, Cleveland LM, Goodman D, Kilday D, Kendig

S, et al. National Partnership for Maternal Safety: Consensus Bundle on
Obstetric Care for Women with Opioid Use Disorder. Obstet Gynecol.
2019;134:365-75.

Keith RE, Crosson JC, O'Malley AS, Cromp DA, Taylor EF. Using the
Consolidated Framework for Implementation Research (CFIR) to produce
actionable findings: A rapid-cycle evaluation approach to improving
implementation. Implement Sci. 2017;12:1-12.

Michie S, van Stralen MM, West R. The behaviour change wheel: A new
method for characterising and designing behaviour change interven-
tions. Implement Sci. 2011,6(42):1-13.

Wood K, Giannopoulos V, Louie E, Baillie A, Uribe G, Lee KS, et al. The role
of clinical champions in facilitating the use of evidence-based practice in
drug and alcohol and mental health settings: A systematic review. Imple-
ment Res Pract. 2020;1:263348952095907.

Santos WJ, Graham ID, Lalonde M, Varin MD, Squires JE. The effectiveness
of champions in implementing innovations in health care : a systematic
review. Implement Sci Commun. BioMed Central. 2022;3:(80)1-48.


https://www.gov.mb.ca/fs/child_welfare_reform/pubs/final_report.pdf
https://www.cmaj.ca/content/re-newborns-exposed-opioids-need-mothers-more-nicu
https://www.cmaj.ca/content/re-newborns-exposed-opioids-need-mothers-more-nicu

Wine et al. BMC Health Services Research

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

(2023) 23:448

Hemming K, Taljaard M, McKenzie JE, Hooper R, Copas A, Thompson JA,
et al. Reporting of stepped wedge cluster randomised trials: Extension

of the CONSORT 2010 statement with explanation and elaboration. BMJ
(Online). 2018;363:1-26.

Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Griffiths CJ,

et al. Standards for Reporting Implementation Studies (StaRl) Statement.
BMJ (Online). 2017,356:1-9.

Maternal Newborn Child & Youth Strategic Clinical Network™. MNCY SCN
Transformational Roadmap 2020-2024. 2020. https://www.albertahea
[thservices.ca/assets/about/scn/ahs-scn-mncy-transformational-roadm
ap-2020-2024.pdf. Accessed 25 Jan 2023.

Alberta Health Services. Neonatal Abstinence Syndrome: Non-Pharmaco-
logical and Pharmacological Management, Assessment and Discharge.
2020. https://extranet.ahsnet.ca/teams/policydocuments/1/clp-prov-nas-
hcs-252-01.pdf#tsearch=NAS%20guideline. Accessed 25 Jan 2023.
Hemming K, Haines TP, Chilton PJ, Girling AJ, Lilford RJ. The stepped
wedge cluster randomised trial: Rationale, design, analysis, and reporting.
BMJ. 2015;350:1-7.

Zakerabasali S, Kadivar M, Safdari R, NiakanKalhori SR, Mokhtaran M,
Karbasi Z, et al. Development and validation of the Neonatal Abstinence
Syndrome Minimum Data Set (NAS-MDS): a systematic review, focus
group discussion, and Delphi technique. J Matern Fetal Neonatal Med.
2022;35:617-24.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The
REDCap consortium: Building an international community of software
platform partners. J Biomed Inform. 2019;95:1-10.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)-A metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42:377-81.

Katz L. Suicide and suicide attempts in children and adolescents in the
child welfare system. CMAJ. 2011;183:1987-90.

Brownell M, de Coster C, Robert Penfold R, Derksen S, Au W, Schultz J,

et al. Manitoba Child Health Atlas Update. 2008. http://mchp-appserv.
cpe.umanitoba.ca/deliverablesList.html. Accessed 25 Jan 2023.

Marni Brownell, Mariette Chartier, Wendy Au, Leonard MacWilliam,
Jennifer Schultz, Wendy Guenette, et al. The Educational Outcomes of
Children in Care in Manitoba Winnipeg 2015. http://mchp-appserv.cpe.
umanitoba.ca/reference/CIC_report_web.pdf. Accessed 25 Jan 2023.

BC women's Hospital and Health Centre. Rooming-in guideline for peri-
natal women using substances. 2020. http://www.bcwomens.ca/Profe
ssional-Resources-site/Documents/Provincial%20Rooming-in%20Gui
deline%200ct2020.pdf. Accessed 25 Jan 2023.

Braun 'V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3:77-101.

Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM,
et al. A refined compilation of implementation strategies: Results from
the Expert Recommendations for Implementing Change (ERIC) project.
Implementation Science. 2015;10(21):1-14.

Kirchner JAE, Smith JL, Powell BJ, Waltz TJ, Proctor EK. Getting a clinical
innovation into practice: An introduction to implementation strategies.
Psychiatry Res. 2020;283:1-7.

Parry D, Jon Salsberg B, Macaulay AC, Fcpc C. Guide to Researcher and
Knowledge-User Collaboration in Health Research. https://cihr-irsc.gc.
ca/e/documents/Guide_to_Researcher_and_KU_Collaboration.pdf.
Accessed 25 Jan 2023.

Grossman MR, Berkwitt AK, Osborn RR, Xu' Y, Esserman DA, Shapiro ED,

et al. An initiative to improve the quality of care of infants with neonatal
abstinence syndrome. Pediatrics. 2017;139:1-8.

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

Page 19 of 19

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

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

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

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.albertahealthservices.ca/assets/about/scn/ahs-scn-mncy-transformational-roadmap-2020-2024.pdf
https://www.albertahealthservices.ca/assets/about/scn/ahs-scn-mncy-transformational-roadmap-2020-2024.pdf
https://www.albertahealthservices.ca/assets/about/scn/ahs-scn-mncy-transformational-roadmap-2020-2024.pdf
https://extranet.ahsnet.ca/teams/policydocuments/1/clp-prov-nas-hcs-252-01.pdf#search=NAS%20guideline
https://extranet.ahsnet.ca/teams/policydocuments/1/clp-prov-nas-hcs-252-01.pdf#search=NAS%20guideline
http://mchp-appserv.cpe.umanitoba.ca/deliverablesList.html
http://mchp-appserv.cpe.umanitoba.ca/deliverablesList.html
http://mchp-appserv.cpe.umanitoba.ca/reference/CIC_report_web.pdf
http://mchp-appserv.cpe.umanitoba.ca/reference/CIC_report_web.pdf
http://www.bcwomens.ca/Professional-Resources-site/Documents/Provincial%20Rooming-in%20Guideline%20Oct2020.pdf
http://www.bcwomens.ca/Professional-Resources-site/Documents/Provincial%20Rooming-in%20Guideline%20Oct2020.pdf
http://www.bcwomens.ca/Professional-Resources-site/Documents/Provincial%20Rooming-in%20Guideline%20Oct2020.pdf
https://cihr-irsc.gc.ca/e/documents/Guide_to_Researcher_and_KU_Collaboration.pdf
https://cihr-irsc.gc.ca/e/documents/Guide_to_Researcher_and_KU_Collaboration.pdf

	The Alberta Neonatal Abstinence Syndrome Mother-Baby Care ImprovEmeNT (NASCENT) program: protocol for a stepped wedge cluster randomized trial of a hospital-level Neonatal Abstinence Syndrome rooming-in intervention
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Contributions to the literature
	Background
	Neonatal Abstinence Syndrome (NAS)
	The rooming-in model of care
	NASCENT

	Methods design
	The setting
	Aim 1: Assess the impact of the rooming-in model of care intervention
	Aim 1: design
	Target hospitals
	Target population (mother-infant dyads)

	Data collection and management
	Sample sizefeasibility

	Mother-Infant dyad outcomes analysis
	Statistical Analysis
	Economic analysis

	Aim 2: Implement the rooming-in intervention across Alberta
	Aim 2 design
	Formative evaluation
	Participants and recruitment

	Data collection
	Analysis
	Implementation strategies
	Integrated knowledge translation

	Discussion
	Trial status

	Anchor 33
	Acknowledgements
	References


