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Abstract

This protocol outlines a proposed scoping review to characterize evidence on implementation

and quality improvement (QI) strategies that aim to improve equitable, evidence-informed

care delivery for pregnant and birthing people with substance use disorder (SUD) in acute

care. Untreated SUD during pregnancy is associated with an increased risk of overdose and

severe maternal morbidity. Acute care settings are one important place to deliver equitable,

evidence-informed clinical care. While clinical practice guidelines for substance use treatment

and care of pregnant and birthing people with SUD exist, there are gaps in implementation.

Our population of interest is pregnant and birthing people with SUD in an acute care setting.

We will include US-based studies that describe or evaluate implementation or QI strategies,

including experimental, observational, and descriptive studies published from 2016 to 2023.

The proposed scoping review will be conducted in accordance with JBI methodology for scop-

ing reviews and registered at OSF (registration number: BC4VZ). We will search MEDLINE

(PubMed), CINAHL Complete (EBSCO), Scopus (Elsevier), and APA PsychInfo (Ovid) for

published studies. Conference proceedings and Perinatal Quality Collaborative websites will

be searched for grey literature. Two reviewers will independently screen then extract studies

that meet inclusion criteria using a data extraction tool. The completion of this scoping review

will help illuminate strengths and gaps in research and practice that aim to inform substance

use treatment and care in acute care settings for pregnant and birthing people with SUD.

Introduction

Rationale

Untreated substance use disorder (SUD) during pregnancy and postpartum is associated with

an increased risk of overdose death and severe maternal morbidity in the United States (US)

[1–3]. From 2018 to 2021, there was a significant increase in overdose deaths during
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pregnancy and postpartum, matching a trend of increasing overdose deaths across the US [1].

Hospitalizations throughout pregnancy are 4-fold higher for people who have an opioid-

affected delivery and are frequently associated with behavioral health-related diagnoses,

including substance use [4].

While early interventions for untreated SUD in pregnancy are ideal, [5, 6] pregnant people

with SUD may delay or avoid prenatal care, often because they are criminalized for their sub-

stance use [7–9]. For some pregnant people, acute care visits could be the first or only opportu-

nity for providers to offer evidence-informed treatment and care [9–12]. Federal and state

organizations, as well as expert groups, have developed and disseminated evidence-informed

clinical practice guidelines and principles of care for pregnant and birthing people with SUD

[10, 13–17]. There are, however, gaps in uptake of these guidelines in acute care settings, and

punitive policies and practices around substance use in pregnancy persist [18].

During hospitalization, pregnant and birthing people with SUD continue to experience dis-

crimination, judgment, and criminalization [7, 8, 19]. Pregnant and birthing people with SUD

describe interactions with the health care system as “disparaging” and “unhelpful” [7]. During

labor and delivery, some people with SUD report that they feel highly scrutinized by hospital

staff who make judgements about their parenting skills, and do not trust that inpatient care

teams can address their needs [8].

Medications for opioid use disorder (MOUD)–methadone and buprenorphine–are consid-

ered safe and effective first-line recommended treatment for pregnant people with opioid use

disorder (OUD) [10, 13–16]. Studies, however, find that providers who treat pregnant people

report inadequate knowledge about MOUD and discomfort with counseling on its use without

additional training [9]. Even among pregnant people enrolled in treatment for OUD, most do

not receive MOUD [20].

Persistent structural and institutional inequities, particularly at the intersections of racism,

genderism, sexism, and classism, also contribute to gaps in the adoption and delivery of equita-

ble and evidence-informed practices [21, 22]. Increases in unintentional drug overdoses are

particularly concerning among American Indian/Native American and Black birthing people

[3]. Yet, Black and Hispanic persons are less likely than White persons to receive MOUD dur-

ing pregnancy [23, 24]. Birthing people of color are also more likely to be treated with inade-

quate doses of MOUD during labor and delivery [25]. These disparities in care are likely to

persist without addressing the embedded structural and institutional racism within health care

systems [22].

There is an urgent need to identify strategies that i) improve the uptake and delivery of evi-

dence-informed, person-centered practices for pregnant and birthing people with SUD in

acute care settings, and ii) counter structural inequities and racism throughout design and

implementation [22]. Person-centered care, including support and advocacy from providers

and peers during hospitalization, has the potential to promote medical trust and better out-

comes for pregnant people with SUD [8, 10, 13]. Characterizing the implementation science

and quality improvement (QI) strategies used by hospitals, communities, and providers to

address this research to practice (or more specifically, clinical care guidelines to practice) gap

in acute care settings is critical to inform scale-up and a future research agenda.

A comprehensive review of the evidence from both implementation science and QI in this

area could help characterize existing strategies. A preliminary search of MEDLINE (PubMed),

Google Scholar, OSF, and Prospero found no existing or planned reviews on this specific

topic. Existing reviews on acute care interventions and transitions from hospital to the com-

munity focus on patients with SUD broadly, [26, 27] but do not specifically describe those that

target pregnant or birthing people with gender-related social needs [28]. Our study extends

beyond a previous review by Lim et al. [29], which primarily focused on evidence related to
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clinical practices in OUD and peri-delivery pain management. We broaden the scope to

include a comprehensive examination of the implementation of existing guidelines for individ-

uals hospitalized during pregnancy or at the time of giving birth. Other systematic reviews [30,

31] center around interventions that target the neonate during hospitalization (i.e. rooming-

in), but not those that address substance-related care for the birthing person. Joshi et al. [32]

reviewed women-centered models for OUD treatment in outpatient settings but did not exam-

ine uptake of clinical practices in the acute care setting or for SUD more broadly. Finally, a

scoping review [33] characterized the evidence on implementation science theories and frame-

works used in maternal care broadly but did not specifically examine implementation strate-

gies for this population with SUD or in acute care settings.

To address this gap, we propose scoping methods given the breadth of this topic and a need

to inform a more targeted systematic review of implementation and QI strategies in the future.

Objective

The overall objective of this scoping review is to characterize the evidence on implementation

and QI strategies (i.e., policies, tools, interventions, programs, education) that aim to improve

SUD care delivery in acute care hospital settings (i.e. emergency department, medical inpa-

tient, labor and delivery) for pregnant or birthing people with SUD. This includes strategies

developed and implemented by multiple contexts (i.e., states, counties, hospital systems) that

are intended to increase uptake and delivery of evidence-informed practices or clinical recom-

mendations, or to address racialized or ethnicized disparities in care.

To accomplish this objective, we aim to 1) identify and characterize relevant strategies

within acute care settings for pregnant and birthing people with SUD, including the intended

purpose of the strategy and its consideration of racial and ethnic equity; 2) summarize mea-

sures used to evaluate implementation success or other clinical/service/process outcomes; and

3) summarize ongoing barriers or existing facilitators identified after implementation.

Eligibility criteria

Table 1 summarizes the study’s eligibility criteria.

Table 1. Eligibility criteria.

Inclusion Exclusion

Participants i) Pregnant or birthing people

ii) Identified substance use disorder related to opioids, stimulants,

cannabis, hallucinogens, inhalants, sedatives, hypnotics /anxiolytics

i) Identified tobacco or caffeine use disorder

Concept Studies/reports that describe or evaluate:

i) Strategies that aim to improve SUD treatment and care delivery for

our target population in acute care settings

Studies/reports where the strategy targets:

i) Screening or testing of pregnant people with suspected substance use

ii) Neonate care only

iii) Pre-implementation studies that examine the contextual barriers/

facilitators or perceptions of strategies that have not yet been implemented

Context i) Acute care settings (inpatient, labor/delivery, emergency services)

ii) United States

iii) Published from 2016 to 2023

i) Outpatient prenatal or postpartum programs

ii) Outside of the United States

iii) Published before 2016 or after 2023

Type of study/

Source

i) All original research including experimental/quasi-experimental,

observational, implementation and descriptive studies

ii) Quality improvement reports/sources

iii) Qualitative studies describing perceptions of a strategy that has

been implemented in an acute care setting

i) Commentaries

ii) Dissertations

iii) Review articles

https://doi.org/10.1371/journal.pone.0300183.t001
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Participants

Our population of interest is hospitalized people with an identified SUD who are interacting

with an acute care setting during antepartum or intrapartum/labor and delivery. SUD in our

study is inclusive of alcohol and all other drug use disorders identified in The Diagnostic and

Statistical Manual of Mental Disorders, Fifth Edition [34] (i.e., opioids, stimulants, cannabis,

hallucinogens, inhalants, sedatives, hypnotics/anxiolytics), excluding tobacco and caffeine.

Of note, strategies used in acute care settings may be directed by or targeting populations other

than our population of interest. We will include studies that aim to improve care for our popula-

tion of interest, but where participants are not always pregnant or birthing people with SUD

themselves. “Actors” (i.e., the person or group “who actually delivers the implementation strat-

egy”) and “action targets” (i.e., “targets [that the strategy] attempts to impact”) could be hospital

providers, hospital administrators, community organizations, or state organizations [35].

Concept

We include studies or reports that describe or evaluate strategies used in acute care settings

aimed to improve care delivery for our target population. This includes QI projects, imple-

mentation studies, and studies that describe participant perceptions of strategies after

implementation.

We use the term “strategies” to encompass terminology from both implementation science

and QI practice. “Strategies” in implementation science refer to implementation strategies, or

“methods to enhance the adoption, implementation, sustainment, and scale-up of an innova-

tion” [36]. The US Centers for Medicare and Medicaid Services [37] define QI as “the frame-

work used to systematically improve care”. In QI, “strategies” may include “interventions or

tools” such as Fishbone diagrams or process models [38]. While the methods and terminology

differ, this review encompasses both QI and implementation science given their mutual aim to

improve care outcomes for hospitalized patients and to recognize calls for integrating these

practices to improve overall efficiency and effectiveness in improvement work [38–40].

Equity is a key consideration in both implementation science and QI, and experts recom-

mend it be made explicit in design and implementation [41]. Given evident racialized and eth-

nicized inequities that lead to disparate treatment and care among groups in our population of

interest, [23–25, 42–44] we will evaluate the inclusion of a racial or ethnic equity lens in the

included studies. We will not, however, exclude studies based on the lack of a racial or ethnic

equity lens.

This review focuses on pregnant and birthing people with an identified SUD, so will

exclude studies where the strategy targets i) screening or testing of pregnant people with sus-

pected substance use, and ii) neonate care only. We will also exclude pre-implementation stud-

ies that examine the contextual barriers/facilitators or perceptions of strategies that have not

yet been implemented.

Context

We will include studies that focus on SUD treatment and care in acute care settings (inpatient,

labor/delivery, emergency services) in the US published between 2016 to 2023. The rationale

for our study period is to capture recently implemented strategies, but also the period when

relevant practice recommendations and their updates were published [10, 14, 15, 17, 45–48] as

well as the launch of the National Network of Perinatal Quality Collaboratives in 2016. [49].

We exclude studies that focus on outpatient prenatal or postpartum programs (i.e., provide

care outside of an acute care setting). Because the focus of this review is on uptake of US-based

clinical care guidelines, we exclude studies from outside of the US.
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Type of study/source

We will include all original research including experimental/quasi-experimental, observa-

tional, implementation and descriptive studies. We will also include QI reports/sources and

qualitative studies describing perceptions of a strategy that has been implemented in an acute

care setting.

Commentaries and dissertations will be excluded. We will not include review articles but

will screen the references of relevant review articles for any additional original research.

Methods

This protocol follows the JBI Evidence Synthesis best practice guidance and reporting items

for the development of scoping review protocols [50] and is reported in accordance with the

Preferred Reporting Items for Systematic Review and Meta-analysis Protocols (PRISMA-P)

guidelines, [51] as applicable. An information specialist/research librarian (GL) contributed to

protocol development. The protocol is registered at OSF (registration number: BC4VZ).

The proposed scoping review will be conducted in accordance with JBI methodology for

scoping reviews, [52] with guidance from Pollock et al. [53] and Chapman et al., [54] and be

reported in accordance with Preferred Reporting Items for Systematic Reviews and Meta-

Analyses extension for scoping reviews (PRISMA-ScR) [55]. Amendments to the protocol will

be recorded and noted in the supplementary material of the scoping review.

Search strategy

The search strategy will aim to locate both published and unpublished studies written in

English. We will include studies published from 2016 to 2023. We will use EndNote 20.6 (Clar-

ivate, PA, USA) [56] to manage the results of the search. The search will be conducted in Janu-

ary 2024 or later.

Published studies. We will search MEDLINE (PubMed), CINAHL Complete (EBSCO),

Scopus (Elsevier), and APA PsychInfo (Ovid) for published studies. An initial search in MED-

LINE (PubMed) identified keywords and structured vocabulary from relevant studies that

guided the development of the core search strategy. We iteratively developed the components

of our core search strategy in alignment with our eligibility criteria. The finalized core search

strategy is presented in Table 2. Once finalized, the core search strategy was translated for

CINAHL Complete (EBSCO), Scopus Advanced (Elsevier) and APA PsychInfo (Ovid) data-

bases using the Polygot Translator, [57] and manual edits were made to search strings, as

needed. We updated structural vocabulary, when available, to align with each database, while

remaining consistent to our objective and core search strategy. Translated search strategies are

included in Table A in S1 File.

Unpublished studies/sources. Grey literature searches will be adapted from our core

search strategy. We will search archived conference proceedings from three annual meetings

from 2016 to 2023: Annual Conference on the Science and Dissemination and Implementation

in Health [58], Association for Multidisciplinary Education and Research in Substance use and

Addiction (AMERSA) [59], and Society for Maternal-Fetal Medicine [60]. Conference pro-

ceedings will be searched using key words such as “pregnancy”, “substance use”, “acute care”,

“labor/delivery”, and “project”, consistent with our eligibility criteria and core search strategy.

Final search terms will be documented in accordance with PRISMA-S [61].

Additionally, we will search State Perinatal Quality Collaborative (PQC) websites for active

QI initiatives that match our eligibility criteria. PQCs provide infrastructure to partnered hos-

pitals and health care providers, and support hospital-based obstetrics QI projects [49]. Using

an online database from the National Network of Perinatal Quality Collaboratives, [62] we will
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search PQC websites that list “substance use disorder among pregnant people (including but

not limited to opioids)” as a key initiative at the time of search.

We will additionally search websites of PQCs named in any published studies that meet our

inclusion criteria to find any past unpublished reports. We will also include any relevant pub-

lished articles or unpublished reports that are found on PQC websites during the search. The

reference list of all included published and unpublished studies will be screened for additional

relevant studies.

Evidence selection

All published studies will be collated and uploaded into Covidence [63] and duplicates

removed. CK and AF will complete a pilot test of the inclusion/exclusion criteria on a ran-

domly selected subset of 50–100 titles and abstracts. After completing a pilot test, remaining

titles and abstracts will be screened by the two reviewers independently using the established

inclusion/exclusion criteria. CK and AF will then independently screen the full text of selected

citations against the inclusion/exclusion criteria. Reviewers will have regular meetings to

ensure interrater reliability, with a goal of Cohen’s kappa >.80 [64]. Any disagreements that

arise between the reviewers at each stage of the screening process will be resolved through dis-

cussion, or by a 3rd independent reviewer if consensus cannot be reached. We will record and

report the results of the search, including reasons for exclusion at the full text screen, in accor-

dance with PRISMA-ScR [55].

Table 2. Core search strategy for MEDLINE (PubMed).

Participants ("Pregnant Women"[Mesh] OR "Delivery, Obstetric"[Mesh] OR Pregnancy[Mesh] OR pregnan*
[Title/Abstract] OR birthing[Title/Abstract])

AND ("Substance-Related Disorders"[Mesh] OR Alcohol-Related Disorders[Mesh] OR Opioid-

Related Disorders[Mesh] OR Drug Users[Mesh] OR "substance use"[Title/Abstract] OR "substance

use disorder*"[Title/Abstract] OR "Drug use disorder"[Title/Abstract] OR "substance related

disorder"[Title/Abstract] OR "substance abuse*"[Title/Abstract] OR "substance dependenc*"[Title/

Abstract] OR "chemical dependenc*"[Title/Abstract] OR "drug addiction"[Title/Abstract] OR "opioid

use disorder"[Title/Abstract] OR "opioid-related disorder*"[Title/Abstract] OR "alcohol-related

disorder*"[Title/Abstract] OR "cocaine-related disorder*"[Title/Abstract] OR "alcohol use

disorder"[Title/Abstract] OR "alcohol abuse"[Title/Abstract] OR "alcohol use"[Title/Abstract] OR

"cannabis abuse"[Title/Abstract] OR "cannabis use disorder"[Title/Abstract] OR "cannabis use"[Title/

Abstract] OR "marijuana abuse"[Title/Abstract] OR "marijuana use"[Title/Abstract] OR "inhalant

abuse"[Title/Abstract] OR "inhalant use disorder"[Title/Abstract] OR "inhalant use"[Title/Abstract]

OR "*amphetamine abuse"[Title/Abstract] OR "*amphetamine use disorder"[Title/Abstract] OR

"*amphetamine use"[Title/Abstract] OR "stimulant abuse"[Title/Abstract] OR "stimulant use"[Title/

Abstract] OR "opioid abuse"[Title/Abstract] OR "opioid use"[Title/Abstract] OR "cocaine

abuse"[Title/Abstract] OR "cocaine use"[Title/Abstract] OR "polysubstance abuse"[Title/Abstract] OR

"polysubstance use"[Title/Abstract] OR "overdose"[Title/Abstract] OR "drug overdose"[Title/

Abstract] OR "SUD"[Title/Abstract] OR "OUD"[Title/Abstract] OR "AUD"[Title/Abstract] OR

"SUDs"[Title/Abstract] OR "OUDs"[Title/Abstract] OR "AUDs"[Title/Abstract] OR "people who use

drugs"[Title/Abstract] OR "drug user*"[Title/Abstract])

Concept "Quality Improvement"[Mesh] OR "Implementation Science"[Mesh] OR "Evidence-Based

Practice"[Mesh] OR "quality improvement"[Title/Abstract] OR "implementation"[Title/Abstract] OR

"evidence-based practice*"[Title/Abstract] OR "project*"[Title/Abstract] OR "service*"[Title/

Abstract] OR "practice*"[Title/Abstract

Context ("Delivery, Obstetric"[Mesh] OR "Nursing"[Mesh] OR "Hospitals"[Mesh] OR "Emergency Service,

Hospital"[Mesh] OR "Labor, Obstetric"[Mesh] OR "Addiction Medicine"[Mesh] OR "acute

care"[Title/Abstract] OR "labor/delivery"[Title/Abstract] OR "labor and delivery"[Title/Abstract] OR

"labour/delivery"[Title/Abstract] OR "labour and delivery"[Title/Abstract] OR "emergency

department"[Title/Abstract] OR "Hospital Emergency Services"[Title/Abstract] OR "hospital-

based"[Title/Abstract] OR nurse[Title/Abstract] OR nurses[Title/Abstract] OR nursing[Title/

Abstract] OR "obstetric delivery"[Title/Abstract] OR "addiction medicine"[Title/Abstract] OR

"hospital*"[Title/Abstract])

AND ("2016"[Date—Publication]: "2023"[Date—Publication])

https://doi.org/10.1371/journal.pone.0300183.t002
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Unpublished studies/sources that meet inclusion criteria will be added as a citation to End-

Note 20.6 (Clarivate, PA, USA) [56] and imported to Covidence [63] for data extraction.

Data extraction

Data will be extracted by CK and AF using a data extraction tool developed by the review

team. The proposed tool is included in Table B in S1 File. In preparation for this protocol, the

proposed draft extraction template was pre-piloted by one reviewer (CK) on three studies that

met inclusion criteria. Reports or summaries from PQC websites will be extracted using the

same data extraction form. Where there are more than one study/report on the same project,

we will combine them and complete one data extraction form.

The draft data extraction template will be modified and revised as necessary during the pro-

cess of extracting data from each included evidence source. Modifications will be detailed in

the scoping review. Any disagreements that arise between the reviewers during extraction will

be resolved through discussion, or by a 3rd independent reviewer if consensus cannot be

reached.

We organized data extraction to align with our eligibility criteria and study aims. The “Par-

ticipants” section includes information on the strategy’s actor and action target [35]. Study

methodology, as well as theories, models or frameworks guiding design will be extracted as the

“concept”. Finally, to describe the context, we will extract the study setting, including the

region/state, population density, and hospital department (i.e., emergency department, inpa-

tient, labor/delivery).

To characterize the strategies (Aim 1), we will extract: the gap, problem, or practice guide-

line that the strategy is addressing (i.e., provider bias, naloxone distribution, MOUD); the

strategy; and any data on the use of a racial or ethnic equity lens. Identified strategies will be

described and classified according to Leeman et al.’s [65] 5 classes of implementation strate-

gies: 1) Dissemination strategies; 2) Implementation process strategies; 3) Integration strate-

gies, 4) Capacity-building strategies, and 5) Scale-up strategies. Reviewers will be provided

with a guidance document that summarizes Leeman et al.’s [65] definitions and provides

examples. We chose this classification system because it uses terminology and examples that

align with both implementation science and QI and is useful for synthesizing findings [65].

Strategies will be further described (i.e., actor, action target, frequency) using guidance from

Proctor et al. [35].

To assess use of a racial or ethnic equity lens, we will extract explicit or implicit mentions of

racial equity in the study. Considering Shelton et al.’s [22] recommendations for addressing

structural racism in implementation science, we define explicit as describing or naming “racial

equity”, “structural racism”, “structural competency” in the study and implicit as acknowledg-

ing that racialized disparities exist, but not using equity-specific language.

Outcome measures (Aim 2) related to implementation or processes will be extracted and

grouped according to Proctor et al.’s [66]. Taxonomy of Implementation Outcomes, as appli-

cable. We will consider the level of measurement (i.e., community, hospital, provider, or preg-

nant person with SUD) for each outcome. Because this is a scoping review, we will not

evaluate study results, but will include a summary of results from the included studies.

Finally, we will extract any barriers or facilitators (Aim 3) reported as part of the study

implementation (i.e., reported as results or in the discussion).

Data analysis and presentation

To achieve our review objective and aims, we will synthesize data captured in the extraction

tool using recommendations from Pollock et al. [53].
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We will create a table to summarize the classified strategies (as defined by Leeman et al.

[65]) represented in the studies. We will provide a summary description, using frequencies

and percentages, of the strategies used, the gap/problem addressed by the strategies, the actors,

and action targets. If there are a large number of studies (>30) with considerable geographic

variation, we will use a map to visualize the region/state of studies and density of evidence. In a

second table, we will display data on the studies that considered racial or ethnic equity by pre-

senting the data on the explicit or implicit attention to equity in the study.

We will summarize the outcome measures used across studies in tabular form, including

the level of analysis reported in the study.

Finally, we will map the identified barriers and facilitators to the updated Consolidated

Framework for Implementation Research (CFIR) [67] to structure our analysis of the domains

that influence implementation. A narrative summary will accompany tabular data and

describe how the results relate to the review’s objective and aims.

Because this is a scoping review, we will not evaluate the strength of evidence.

Discussion

This scoping review will help illuminate strengths and gaps in research and practice that aim

to inform substance use treatment and care in acute care settings for pregnant and birthing

people with SUD. While evidence-informed clinical guidelines exist to advise on treatment

and care of pregnant and birthing people with SUD, uptake of recommendations and evi-

dence-based practices can be slow [40] and racialized and ethnicized inequities persist [23–25,

42–44]. Broadly characterizing the literature of existing strategies may inform future system-

atic reviews that aim to establish a strategy’s effectiveness in relation to a desired change, or

guide development of a comprehensive implementation study. Additionally, presenting the

frequency and setting of ongoing barriers and facilitators, and bringing attention to racial and

ethnic equity in some studies, may advise future studies/projects on how to address structural

inequities from the outset.

Limitations

Although we have developed a comprehensive and systematic search, it is likely that we have

not captured all QI projects, especially given that some hospital systems may not publish their

results. Searching PQC websites is one attempt to mitigate this limitation, however, we may

still miss independently conducted QI projects. Implementation science is a relatively new

field and databases either do not have related structured vocabulary or only recently adopted

them (i.e., MEDLINE’s “Implementation Science” MeSH terms was introduced in 2019) [54].

To address this limitation, we included structured vocabulary when possible, and searched

title/abstract key words such as “evidence-based intervention” “implementation”, and “proj-

ect”. We may, however, still miss published implementation studies that were not indexed.

Finally, we excluded studies of strategies that were implemented in hospitals outside of the US.

While we recognize that may miss important strategies used in similar countries, we are target-

ing data from the US context to understand how strategies improve adoption of US-based clin-

ical recommendations.

Dissemination plans

We plan to publish the results of this review in a peer-reviewed journal and present the find-

ings to relevant hospitals and provider champions through conferences and presentations.

PLOS ONE Strategies to improve care for pregnant and birthing people with substance use disorder in acute care settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0300183 March 18, 2024 8 / 12

https://doi.org/10.1371/journal.pone.0300183


Supporting information

S1 File. Supporting information.

(DOCX)

S2 File. PRISMA-P checklist.

(DOCX)

Author Contributions

Conceptualization: Carla King, Gregory Laynor.

Methodology: Carla King, Gregory Laynor, Matthew Lee, Sugy Choi.

Supervision: Jennifer McNeely, Mishka Terplan, Sugy Choi.

Writing – original draft: Carla King, Gregory Laynor.

Writing – review & editing: Carla King, Gregory Laynor, Jennifer McNeely, Adetayo Fawole,

Matthew Lee, Mishka Terplan, Sugy Choi.

References
1. Han B, Compton WM, Einstein EB, Elder E, Volkow ND. Pregnancy and postpartum drug overdose

deaths in the US before and during the COVID-19 pandemic. JAMA Psychiatry. 2023. Epub 20231122.

https://doi.org/10.1001/jamapsychiatry.2023.4523 PMID: 37991773.

2. Jarlenski M, Krans EE, Chen Q, Rothenberger SD, Cartus A, Zivin K, et al. Substance use disorders

and risk of severe maternal morbidity in the United States. Drug Alcohol Depend. 2020; 216:108236.

Epub 20200820. https://doi.org/10.1016/j.drugalcdep.2020.108236 PMID: 32846369; PubMed Central

PMCID: PMC7606664.

3. Bhadra-Heintz NM, Garcia S, Entrup P, Trimble C, Teater J, Rood K, et al. Years of life lost due to unin-

tentional drug overdose among perinatal individuals in the United States. Sex Reprod Healthc. 2023;

36:100842. Epub 20230331. https://doi.org/10.1016/j.srhc.2023.100842 PMID: 37028239.

4. Faherty LJ, Kranz AM, Russell-Fritch J, Ruder T, Patrick SW, Stein BD. Antenatal admissions among

women with opioid-affected and non-opioid-affected deliveries. Maternal and Child Health Journal.

2020; 24(9):1179–88. https://doi.org/10.1007/s10995-020-02959-7 WOS:000541011900001. PMID:

32557132

5. Jarlenski M, Chen Q, Gao A, Rothenberger SD, Krans EE. Association of duration of methadone or

buprenorphine use during pregnancy with risk of nonfatal drug overdose among pregnant persons with

opioid use disorder in the US. JAMA Netw Open. 2022; 5(4):e227964. Epub 20220401. https://doi.org/

10.1001/jamanetworkopen.2022.7964 PMID: 35438758; PubMed Central PMCID: PMC9020209.

6. Schiff DM, Nielsen TC, Hoeppner BB, Terplan M, Hadland SE, Bernson D, et al. Methadone and bupre-

norphine discontinuation among postpartum women with opioid use disorder. American Journal of

Obstetrics and Gynecology. 2021; 225(4):424. e1-. e12. https://doi.org/10.1016/j.ajog.2021.04.210

PMID: 33845029

7. Renbarger KM, Shieh C, Moorman M, Latham-Mintus K, Draucker C. Health care encounters of preg-

nant and postpartum women with substance use disorders. West J Nurs Res. 2020; 42(8):612–28.

Epub 20191220. https://doi.org/10.1177/0193945919893372 PMID: 31858886.

8. Schiff DM, Muftu S, MacMillan KDL, Work EC, Hoeppner BB, Greenfield SF, et al. Mutual mistrust: The

multilayered experiences at the intersection of healthcare and early parenting among mothers with opi-

oid use disorder. J Addict Med. 2023. Epub 20231122. https://doi.org/10.1097/ADM.

0000000000001242 PMID: 37994464.

9. Titus-Glover D, Shaya FT, Welsh C, Qato DM, Shah S, Gresssler LE, et al. Opioid use disorder in preg-

nancy: leveraging provider perceptions to inform comprehensive treatment. BMC Health Serv Res.

2021; 21(1):215. Epub 20210310. https://doi.org/10.1186/s12913-021-06182-0 PMID: 33691677;

PubMed Central PMCID: PMC7945667.

10. Barber CM, Terplan M. Principles of care for pregnant and parenting people with substance use disor-

der: the obstetrician gynecologist perspective. Front Pediatr. 2023; 11:1045745. Epub 20230524.

https://doi.org/10.3389/fped.2023.1045745 PMID: 37292372; PubMed Central PMCID:

PMC10246753.

PLOS ONE Strategies to improve care for pregnant and birthing people with substance use disorder in acute care settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0300183 March 18, 2024 9 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0300183.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0300183.s002
https://doi.org/10.1001/jamapsychiatry.2023.4523
http://www.ncbi.nlm.nih.gov/pubmed/37991773
https://doi.org/10.1016/j.drugalcdep.2020.108236
http://www.ncbi.nlm.nih.gov/pubmed/32846369
https://doi.org/10.1016/j.srhc.2023.100842
http://www.ncbi.nlm.nih.gov/pubmed/37028239
https://doi.org/10.1007/s10995-020-02959-7
http://www.ncbi.nlm.nih.gov/pubmed/32557132
https://doi.org/10.1001/jamanetworkopen.2022.7964
https://doi.org/10.1001/jamanetworkopen.2022.7964
http://www.ncbi.nlm.nih.gov/pubmed/35438758
https://doi.org/10.1016/j.ajog.2021.04.210
http://www.ncbi.nlm.nih.gov/pubmed/33845029
https://doi.org/10.1177/0193945919893372
http://www.ncbi.nlm.nih.gov/pubmed/31858886
https://doi.org/10.1097/ADM.0000000000001242
https://doi.org/10.1097/ADM.0000000000001242
http://www.ncbi.nlm.nih.gov/pubmed/37994464
https://doi.org/10.1186/s12913-021-06182-0
http://www.ncbi.nlm.nih.gov/pubmed/33691677
https://doi.org/10.3389/fped.2023.1045745
http://www.ncbi.nlm.nih.gov/pubmed/37292372
https://doi.org/10.1371/journal.pone.0300183


11. Titus-Glover D, Shaya FT, Welsh C, Roane L. The lived experiences of pregnant and parenting women

in recovery toward medication treatment for opioid use disorder. Subst Use Addctn J.

2024:29767342231221055. Epub 20240122. https://doi.org/10.1177/29767342231221055 PMID:

38254261.

12. Clemans-Cope L, Lynch V, Howell E, Hill I, Holla N, Morgan J, et al. Pregnant women with opioid use

disorder and their infants in three state Medicaid programs in 2013–2016. Drug Alcohol Depend. 2019;

195:156–63. Epub 20190103. https://doi.org/10.1016/j.drugalcdep.2018.12.005 PMID: 30677745.

13. 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(2):365–75. https://doi.org/10.1097/AOG.0000000000003381 PMID: 31306323.

14. Committee on Obstetric Practice American Society of Addiction Medicine. Opioid use and opioid use

disorder in pregnancy. ACOG Committee Opinion. 2017;Number 711.

15. Substance Abuse and Mental Health Services Administration. Clinical guidance for treating pregnant

and parenting women with opioid use disorder and their infants. Rockville, MD: Substance Abuse and

Mental Health Services Administration: 2018.

16. Ramsey KS, Cunningham CO, Stancliff S. Substance use disorder treatment in pregnant adults. Balti-

more (MD): Johns Hopkins University 2021.

17. Harris M, Schiff DM, Saia K, Muftu S, Standish KR, Wachman EM. Academy of Breastfeeding Medicine

Clinical Protocol #21: Breastfeeding in the setting of substance use and substance use disorder

(Revised 2023). Breastfeed Med. 2023; 18(10):715–33. https://doi.org/10.1089/bfm.2023.29256.abm

PMID: 37856658; PubMed Central PMCID: PMC10775244.

18. Faherty LJ, Stein BD, Terplan M. Consensus Guidelines and State Policies: The gap between principle

and practice at the Intersection of substance use and pregnancy. Am J Obstet Gynecol MFM. 2020; 2

(3):100137. Epub 20200517. https://doi.org/10.1016/j.ajogmf.2020.100137 PMID: 33089133; PubMed

Central PMCID: PMC7571448.

19. O’Rourke-Suchoff D, Sobel L, Holland E, Perkins R, Saia K, Bell S. The labor and birth experience of

women with opioid use disorder: A qualitative study. Women Birth. 2020; 33(6):592–7. Epub 20200125.

https://doi.org/10.1016/j.wombi.2020.01.006 PMID: 31987751.

20. Nguemeni Tiako MJ, Friedman A, Culhane J, South E, Meisel ZF. Predictors of initiation of medication

for opioid use disorder and retention in treatment among U.S. pregnant women, 2013–2017. Obstet

Gynecol. 2021; 137(4):687–94. https://doi.org/10.1097/AOG.0000000000004307 PMID: 33706349.

21. Bowleg L. The problem with the phrase women and minorities: intersectionality-an important theoretical

framework for public health. Am J Public Health. 2012; 102(7):1267–73. Epub 20120517. https://doi.

org/10.2105/AJPH.2012.300750 PMID: 22594719; PubMed Central PMCID: PMC3477987.

22. Shelton RC, Adsul P, Oh A. Recommendations for addressing structural racism in implementation sci-

ence: a call to the field. Ethn Dis. 2021; 31(Suppl 1):357–64. Epub 20210520. https://doi.org/10.18865/

ed.31.S1.357 PMID: 34045837; PubMed Central PMCID: PMC8143847.

23. Schiff DM, Nielsen T, Hoeppner BB, Terplan M, Hansen H, Bernson D, et al. Assessment of racial and

ethnic disparities in the use of medication to treat opioid use disorder among pregnant women in Massa-

chusetts. JAMA Netw Open. 2020; 3(5):e205734. Epub 20200501. https://doi.org/10.1001/

jamanetworkopen.2020.5734 PMID: 32453384; PubMed Central PMCID: PMC7251447.

24. Austin AE, Durrance CP, Ahrens KA, Chen Q, Hammerslag L, McDuffie MJ, et al. Duration of medica-

tion for opioid use disorder during pregnancy and postpartum by race/ethnicity: Results from 6 state

Medicaid programs. Drug Alcohol Depend. 2023; 247:109868. Epub 20230405. https://doi.org/10.1016/

j.drugalcdep.2023.109868 PMID: 37058829; PubMed Central PMCID: PMC10198927.

25. Rosenthal EW, Short VL, Cruz Y, Barber C, Baxter JK, Abatemarco DJ, et al. Racial inequity in metha-

done dose at delivery in pregnant women with opioid use disorder. J Subst Abuse Treat. 2021;

131:108454. Epub 20210429. https://doi.org/10.1016/j.jsat.2021.108454 PMID: 34098304.

26. James H, Morgan J, Ti L, Nolan S. Transitions in care between hospital and community settings for indi-

viduals with a substance use disorder: A systematic review. Drug Alcohol Depend. 2023; 243:109763.

Epub 20230106. https://doi.org/10.1016/j.drugalcdep.2023.109763 PMID: 36634575.

27. Krawczyk N, Rivera BD, Chang JE, Grivel M, Chen YH, Nagappala S, et al. Strategies to support sub-

stance use disorder care transitions from acute-care to community-based settings: a scoping review

and typology. Addict Sci Clin Pract. 2023; 18(1):67. Epub 20231102. https://doi.org/10.1186/s13722-

023-00422-w PMID: 37919755; PubMed Central PMCID: PMC10621088.

28. Harris MTH, Laks J, Stahl N, Bagley SM, Saia K, Wechsberg WM. Gender dynamics in substance use

and treatment: A women’s focused approach. Med Clin North Am. 2022; 106(1):219–34. https://doi.org/

10.1016/j.mcna.2021.08.007 PMID: 34823732; PubMed Central PMCID: PMC8881090.

29. Lim G, Soens M, Wanaselja A, Chyan A, Carvalho B, Landau R, et al. A systematic scoping review of

peridelivery pain management for pregnant people with opioid use disorder: From the Society for

PLOS ONE Strategies to improve care for pregnant and birthing people with substance use disorder in acute care settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0300183 March 18, 2024 10 / 12

https://doi.org/10.1177/29767342231221055
http://www.ncbi.nlm.nih.gov/pubmed/38254261
https://doi.org/10.1016/j.drugalcdep.2018.12.005
http://www.ncbi.nlm.nih.gov/pubmed/30677745
https://doi.org/10.1097/AOG.0000000000003381
http://www.ncbi.nlm.nih.gov/pubmed/31306323
https://doi.org/10.1089/bfm.2023.29256.abm
http://www.ncbi.nlm.nih.gov/pubmed/37856658
https://doi.org/10.1016/j.ajogmf.2020.100137
http://www.ncbi.nlm.nih.gov/pubmed/33089133
https://doi.org/10.1016/j.wombi.2020.01.006
http://www.ncbi.nlm.nih.gov/pubmed/31987751
https://doi.org/10.1097/AOG.0000000000004307
http://www.ncbi.nlm.nih.gov/pubmed/33706349
https://doi.org/10.2105/AJPH.2012.300750
https://doi.org/10.2105/AJPH.2012.300750
http://www.ncbi.nlm.nih.gov/pubmed/22594719
https://doi.org/10.18865/ed.31.S1.357
https://doi.org/10.18865/ed.31.S1.357
http://www.ncbi.nlm.nih.gov/pubmed/34045837
https://doi.org/10.1001/jamanetworkopen.2020.5734
https://doi.org/10.1001/jamanetworkopen.2020.5734
http://www.ncbi.nlm.nih.gov/pubmed/32453384
https://doi.org/10.1016/j.drugalcdep.2023.109868
https://doi.org/10.1016/j.drugalcdep.2023.109868
http://www.ncbi.nlm.nih.gov/pubmed/37058829
https://doi.org/10.1016/j.jsat.2021.108454
http://www.ncbi.nlm.nih.gov/pubmed/34098304
https://doi.org/10.1016/j.drugalcdep.2023.109763
http://www.ncbi.nlm.nih.gov/pubmed/36634575
https://doi.org/10.1186/s13722-023-00422-w
https://doi.org/10.1186/s13722-023-00422-w
http://www.ncbi.nlm.nih.gov/pubmed/37919755
https://doi.org/10.1016/j.mcna.2021.08.007
https://doi.org/10.1016/j.mcna.2021.08.007
http://www.ncbi.nlm.nih.gov/pubmed/34823732
https://doi.org/10.1371/journal.pone.0300183


Obstetric Anesthesia and Perinatology and Society for Maternal Fetal Medicine. Anesth Analg. 2022;

135(5):912–25. Epub 20220922. https://doi.org/10.1213/ANE.0000000000006167 PMID: 36135926;

PubMed Central PMCID: PMC9588509.

30. Ng CA, Ho JJ, Lee ZH. The effect of rooming-in on duration of breastfeeding: A systematic review of

randomised and non-randomised prospective controlled studies. PLoS One. 2019; 14(4):e0215869.

Epub 20190425. https://doi.org/10.1371/journal.pone.0215869 PMID: 31022227; PubMed Central

PMCID: PMC6483355.

31. 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. https://doi.org/10.1001/jamapediatrics.2017.5195 PMID: 29404599;

PubMed Central PMCID: PMC5875350.

32. Joshi C, Skeer MR, Chui K, Neupane G, Koirala R, Stopka TJ. Women-centered drug treatment models

for pregnant women with opioid use disorder: A scoping review. Drug Alcohol Depend. 2021;

226:108855. Epub 20210624. https://doi.org/10.1016/j.drugalcdep.2021.108855 PMID: 34198134.

33. Dadich A, Piper A, Coates D. Implementation science in maternity care: A scoping review. Implement

Sci. 2021; 16(1):16. Epub 20210204. https://doi.org/10.1186/s13012-021-01083-6 PMID: 33541371;

PubMed Central PMCID: PMC7860184.

34. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5:

American Psychiatric Association Washington, DC; 2013.

35. Proctor EK, Powell BJ, McMillen JC. Implementation strategies: Recommendations for specifying and

reporting. Implement Sci. 2013; 8:139. Epub 20131201. https://doi.org/10.1186/1748-5908-8-139

PMID: 24289295; PubMed Central PMCID: PMC3882890.

36. Brownson R, Coldtiz G, Proctor E. Implementation Strategies. Dissemination and Implementation

Research in Health: Translating Science to Practice 2017.

37. Centers for Medicare and Medicaid Services. Quality Measurement and Quality Improvement. Balti-

more, MD. Available from: https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-

Instruments/MMS/Quality-Measure-and-Quality-Improvement-#:~:text=Quality%20improvement%20is

%20the%20framework,%2C%20healthcare%20systems%2C%20and%20organizations.

38. Leeman J, Rohweder C, Lee M, Brenner A, Dwyer A, Ko LK, et al. Aligning implementation science with

improvement practice: a call to action. Implement Sci Commun. 2021; 2(1):99. Epub 20210908. https://

doi.org/10.1186/s43058-021-00201-1 PMID: 34496978; PubMed Central PMCID: PMC8424169.

39. Tyler A, Glasgow RE. Implementing Improvements: Opportunities to integrate Quality Improvement

and Implementation Science. Hosp Pediatr. 2021; 11(5):536–45. https://doi.org/10.1542/hpeds.2020-

002246 PMID: 33910971; PubMed Central PMCID: PMC8074111.

40. Callaghan-Koru J, Farzin A, Ridout E, Curran G. Integrating Implementation Science with Quality

Improvement to improve perinatal outcomes. Clin Perinatol. 2023; 50(2):343–61. Epub 20230327.

https://doi.org/10.1016/j.clp.2023.01.002 PMID: 37201985.

41. Nundy S, Cooper LA, Mate KS. The Quintuple Aim for health care improvement: A New imperative to advance

health equity. JAMA. 2022; 327(6):521–2. https://doi.org/10.1001/jama.2021.25181 PMID: 35061006.

42. Perlman NC, Cantonwine DE, Smith NA. Racial differences in indications for obstetrical toxicology test-

ing and relationship of indications to test results. Am J Obstet Gynecol MFM. 2022; 4(1):100453. Epub

20210802. https://doi.org/10.1016/j.ajogmf.2021.100453 PMID: 34352428.

43. Jarlenski M, Shroff J, Terplan M, Roberts SCM, Brown-Podgorski B, Krans EE. Asociation of race with

urine toxicology testing among pregnant patients during labor and delivery. JAMA Health Forum. 2023;

4(4):e230441. Epub 20230407. https://doi.org/10.1001/jamahealthforum.2023.0441 PMID: 37058294;

PubMed Central PMCID: PMC10105305.

44. Chin JM, Chen E, Wright T, Bravo RM, Nakashima E, Kiyokawa M, et al. Urine drug screening on labor

and delivery. Am J Obstet Gynecol MFM. 2022; 4(6):100733. Epub 20220826. https://doi.org/10.1016/j.

ajogmf.2022.100733 PMID: 36038068.

45. McLafferty LP, Becker M, Dresner N, Meltzer-Brody S, Gopalan P, Glance J, et al. Guidelines for the

management of pregnant women with substance use disorders. Psychosomatics. 2016; 57(2):115–30.

Epub 20151203. https://doi.org/10.1016/j.psym.2015.12.001 PMID: 26880374.

46. Ecker J, Abuhamad A, Hill W, Bailit J, Bateman BT, Berghella V, et al. Substance use disorders in preg-

nancy: Clinical, ethical, and research imperatives of the opioid epidemic: a report of a joint workshop of

the Society for Maternal-Fetal Medicine, American College of Obstetricians and Gynecologists, and

American Society of Addiction Medicine. Am J Obstet Gynecol. 2019; 221(1):B5–B28. Epub 20190327.

https://doi.org/10.1016/j.ajog.2019.03.022 PMID: 30928567.

47. Patrick SW, Schiff DM, Committee On Substance Use and Prevention. A public health response to opi-

oid use in pregnancy. Pediatrics. 2017; 139(3). Epub 20170220. https://doi.org/10.1542/peds.2016-

4070 PMID: 28219965.

PLOS ONE Strategies to improve care for pregnant and birthing people with substance use disorder in acute care settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0300183 March 18, 2024 11 / 12

https://doi.org/10.1213/ANE.0000000000006167
http://www.ncbi.nlm.nih.gov/pubmed/36135926
https://doi.org/10.1371/journal.pone.0215869
http://www.ncbi.nlm.nih.gov/pubmed/31022227
https://doi.org/10.1001/jamapediatrics.2017.5195
http://www.ncbi.nlm.nih.gov/pubmed/29404599
https://doi.org/10.1016/j.drugalcdep.2021.108855
http://www.ncbi.nlm.nih.gov/pubmed/34198134
https://doi.org/10.1186/s13012-021-01083-6
http://www.ncbi.nlm.nih.gov/pubmed/33541371
https://doi.org/10.1186/1748-5908-8-139
http://www.ncbi.nlm.nih.gov/pubmed/24289295
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/MMS/Quality-Measure-and-Quality-Improvement-#:~:text=Quality%20improvement%20is%20the%20framework,%2C%20healthcare%20systems%2C%20and%20organizations
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/MMS/Quality-Measure-and-Quality-Improvement-#:~:text=Quality%20improvement%20is%20the%20framework,%2C%20healthcare%20systems%2C%20and%20organizations
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/MMS/Quality-Measure-and-Quality-Improvement-#:~:text=Quality%20improvement%20is%20the%20framework,%2C%20healthcare%20systems%2C%20and%20organizations
https://doi.org/10.1186/s43058-021-00201-1
https://doi.org/10.1186/s43058-021-00201-1
http://www.ncbi.nlm.nih.gov/pubmed/34496978
https://doi.org/10.1542/hpeds.2020-002246
https://doi.org/10.1542/hpeds.2020-002246
http://www.ncbi.nlm.nih.gov/pubmed/33910971
https://doi.org/10.1016/j.clp.2023.01.002
http://www.ncbi.nlm.nih.gov/pubmed/37201985
https://doi.org/10.1001/jama.2021.25181
http://www.ncbi.nlm.nih.gov/pubmed/35061006
https://doi.org/10.1016/j.ajogmf.2021.100453
http://www.ncbi.nlm.nih.gov/pubmed/34352428
https://doi.org/10.1001/jamahealthforum.2023.0441
http://www.ncbi.nlm.nih.gov/pubmed/37058294
https://doi.org/10.1016/j.ajogmf.2022.100733
https://doi.org/10.1016/j.ajogmf.2022.100733
http://www.ncbi.nlm.nih.gov/pubmed/36038068
https://doi.org/10.1016/j.psym.2015.12.001
http://www.ncbi.nlm.nih.gov/pubmed/26880374
https://doi.org/10.1016/j.ajog.2019.03.022
http://www.ncbi.nlm.nih.gov/pubmed/30928567
https://doi.org/10.1542/peds.2016-4070
https://doi.org/10.1542/peds.2016-4070
http://www.ncbi.nlm.nih.gov/pubmed/28219965
https://doi.org/10.1371/journal.pone.0300183


48. Substance Abuse and Mental Health Services Administration. A collaborative approach to the treatment

of pregnant women with opioid use disorders. Rockville, MD: Substance Abuse and Mental Health Ser-

vices Administration; 2016. Available from: https://store.samhsa.gov/sites/default/files/sma16-4978.

pdf.

49. Henderson ZT, Ernst K, Simpson KR, Berns S, Suchdev DB, Main E, et al. The National Network of

State Perinatal Quality Collaboratives: A growing movement to improve maternal and infant health. J

Womens Health (Larchmt). 2018; 27(3):221–6. https://doi.org/10.1089/jwh.2018.6941 PMID:

29634446.

50. Peters MDJ, Godfrey C, McInerney P, Khalil H, Larsen P, Marnie C, et al. Best practice guidance and

reporting items for the development of scoping review protocols. JBI Evid Synth. 2022; 20(4):953–68.

Epub 20220401. https://doi.org/10.11124/JBIES-21-00242 PMID: 35102103.

51. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for

systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015; 4(1):1.

Epub 20150101. https://doi.org/10.1186/2046-4053-4-1 PMID: 25554246; PubMed Central PMCID:

PMC4320440.

52. Peters M, Godfrey C, McInerney P, Munn Z, Tricco A, Khalil H. Chapter 11: Scoping reviews. In: E A Z

M, editors. JBI Manual for Evidence Synthesis: JBI; 2020.

53. Pollock D, Peters MDJ, Khalil H, McInerney P, Alexander L, Tricco AC, et al. Recommendations for the

extraction, analysis, and presentation of results in scoping reviews. JBI Evid Synth. 2023; 21(3):520–

32. Epub 20230301. https://doi.org/10.11124/JBIES-22-00123 PMID: 36081365.

54. Chapman A, Rankin NM, Jongebloed H, Yoong SL, White V, Livingston PM, et al. Overcoming chal-

lenges in conducting systematic reviews in implementation science: a methods commentary. Syst Rev.

2023; 12(1):116. Epub 20230707. https://doi.org/10.1186/s13643-023-02285-3 PMID: 37420258;

PubMed Central PMCID: PMC10327144.

55. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping

Reviews (PRISMA-ScR): Checklist and explanation. Ann Intern Med. 2018; 169(7):467–73. Epub

20180904. https://doi.org/10.7326/M18-0850 PMID: 30178033.

56. The Endnote Team. EndNote. EndNote 20 ed. Philadelphia, PA: Clarivate; 2013.

57. Clark JM, Sanders S, Carter M, Honeyman D, Cleo G, Auld Y, et al. Improving the translation of search

strategies using the Polyglot Search Translator: a randomized controlled trial. J Med Libr Assoc. 2020;

108(2):195–207. Epub 20200401. https://doi.org/10.5195/jmla.2020.834 PMID: 32256231; PubMed

Central PMCID: PMC7069833.

58. AcademyHealth. About AcademyHealth Washington, DC. Available from: https://academyhealth.org/

about.

59. AMERSA. What is AMERSA? Charlestown, RI. Available from: https://amersa.org/what-is-amersa/.

60. Society for Maternal Fetal Medicine. What is the Society for Maternal Fetal Medicne? Washington, DC.

Available from: https://www.smfm.org/what-is-the-society.

61. Rethlefsen ML, Kirtley S, Waffenschmidt S, Ayala AP, Moher D, Page MJ, et al. PRISMA-S: an exten-

sion to the PRISMA Statement for Reporting Literature Searches in Systematic Reviews. Syst Rev.

2021; 10(1):39. Epub 20210126. https://doi.org/10.1186/s13643-020-01542-z PMID: 33499930;

PubMed Central PMCID: PMC7839230.

62. National Network of Perinatal Quality Collaboratives. Boston, MA: National Institute for Children’s

Health Quality; 2023. Available from: https://nnpqc.org.

63. Veritas Health Innovation. Covidence systematic review software 2024. www.covidence.org].

64. McHugh ML. Interrater reliability: The kappa statistic. Biochem Med (Zagreb). 2012; 22(3):276–82.

https://doi.org/10.1016/j.jocd.2012.03.005 PMID: 23092060; PubMed Central PMCID: PMC3900052.

65. Leeman J, Birken SA, Powell BJ, Rohweder C, Shea CM. Beyond "implementation strategies": Classify-

ing the full range of strategies used in implementation science and practice. Implement Sci. 2017; 12

(1):125. Epub 20171103. https://doi.org/10.1186/s13012-017-0657-x PMID: 29100551; PubMed Cen-

tral PMCID: PMC5670723.

66. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for implementa-

tion research: Conceptual distinctions, measurement challenges, and research agenda. Adm Policy

Ment Health. 2011; 38(2):65–76. https://doi.org/10.1007/s10488-010-0319-7 PMID: 20957426;

PubMed Central PMCID: PMC3068522.

67. Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated Consolidated Framework for

Implementation Research based on user feedback. Implement Sci. 2022; 17(1):75. Epub 20221029.

https://doi.org/10.1186/s13012-022-01245-0 PMID: 36309746; PubMed Central PMCID:

PMC9617234.

PLOS ONE Strategies to improve care for pregnant and birthing people with substance use disorder in acute care settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0300183 March 18, 2024 12 / 12

https://store.samhsa.gov/sites/default/files/sma16-4978.pdf
https://store.samhsa.gov/sites/default/files/sma16-4978.pdf
https://doi.org/10.1089/jwh.2018.6941
http://www.ncbi.nlm.nih.gov/pubmed/29634446
https://doi.org/10.11124/JBIES-21-00242
http://www.ncbi.nlm.nih.gov/pubmed/35102103
https://doi.org/10.1186/2046-4053-4-1
http://www.ncbi.nlm.nih.gov/pubmed/25554246
https://doi.org/10.11124/JBIES-22-00123
http://www.ncbi.nlm.nih.gov/pubmed/36081365
https://doi.org/10.1186/s13643-023-02285-3
http://www.ncbi.nlm.nih.gov/pubmed/37420258
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.5195/jmla.2020.834
http://www.ncbi.nlm.nih.gov/pubmed/32256231
https://academyhealth.org/about
https://academyhealth.org/about
https://amersa.org/what-is-amersa/
https://www.smfm.org/what-is-the-society
https://doi.org/10.1186/s13643-020-01542-z
http://www.ncbi.nlm.nih.gov/pubmed/33499930
https://nnpqc.org
http://www.covidence.org
https://doi.org/10.1016/j.jocd.2012.03.005
http://www.ncbi.nlm.nih.gov/pubmed/23092060
https://doi.org/10.1186/s13012-017-0657-x
http://www.ncbi.nlm.nih.gov/pubmed/29100551
https://doi.org/10.1007/s10488-010-0319-7
http://www.ncbi.nlm.nih.gov/pubmed/20957426
https://doi.org/10.1186/s13012-022-01245-0
http://www.ncbi.nlm.nih.gov/pubmed/36309746
https://doi.org/10.1371/journal.pone.0300183



