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PRACTICE/EDUCATION GAPS

Nearly every state in the United States has a Perinatal Quality Collaborative,
and many programs endeavor to improve the care of infants exposed pre-
natally to substances and their families. However, there is limited work
focused on tracking the long-term outcomes of these infants and families
after hospital discharge. Those working with this population should be
aware of the work occurring in their state and consider how to improve care
of this group and measure these improvements.

OBJECTIVES After completing this article, readers should be able to:

1. Explain the extent and variety of statewide efforts to improve the care of
infants with prenatal substance exposure and their families.

2. Describe the need for and advantages of dyadic initiatives to improve
care for infants and their families affected by substance use.

ABSTRACT

Perinatal substance use is rising in the United States, contributing to increas-

ing numbers of infants with prenatal substance exposure andmaternal mor-

tality due to substance use disorder (SUD). Nearly every state in the United

States has a Perinatal Quality Collaborative (PQC), andmany focus on stand-

ardizing care, promoting evidence-based practices, and improving out-

comes for pregnant people and infants affected by substance use. In this

review, we summarize the strategies adopted by some PQCs including preg-

nancy and postpartum care bundles, universal SUD screening, mental

health interventions, overdose prevention efforts, and management of neo-

natal opioid withdrawal syndrome. We describe positive outcomes of these
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initiatives, including decreased pharmacologic therapy and improved discharge practices. We also highlight some

areas that require attention such as measuring short-term and long-term outcomes of these practices.

INTRODUCTION

Substance use during pregnancy continues to increase in the

United States, with 8% to 11% of pregnant women 15 to

44 years of age reporting illicit drug, tobacco, and/or alcohol

use in the pastmonth, according to the 2020National Survey

on Drug Use and Health: Women.1 Moreover, substance use

disorder (SUD) has become a leading cause of pregnancy-

related deaths, with associated mortality rates increasing by

over 80% from 2017 to 2020.2 In certain states, such as

Colorado, overdose or suicide are the leading cause of death

in the first year postpartum.3 As SUD increasingly impacts

pregnant people, rates of infants with prenatal substance

exposure (IPSE) have also risen. In 2020, 30.1 per 1000

Medicaid births were a result of IPSE, marking a 3.6%

increase from 2016 despite an 18% decline in neonatal

opioid withdrawal syndrome (NOWS) in the Medicaid pop-

ulation.4 The variation in state rates of IPSE has a wide range,

from 3.2 per 1000 live births in Hawaii to 68.0 per 1000 in

West Virginia.4

This perinatal health crisis demands comprehensive

interventions beyond the scope of individual hospitals or

organizations. Instead, we need engagement of multidisci-

plinary partners who are invested in a broader state-level

approach. The Perinatal Quality Collaborative (PQC) is one

proposed solution to address complex perinatal health prob-

lems that require systems-level approaches. PQCs are state or

multistate networks of teams working together to improve

the care of pregnant people and their infants. PQCs engage

health care professionals across multiple sectors, including

physicians, nurses, social workers, and case managers, often

partnering with state health departments, academic institu-

tions, and nonprofit organizations. Nearly every state in the

United States has a PQC, and theCenters forDisease Control

and Prevention currently funds 36 PQCs covering 38 states.

PQCs have successfully standardized care and improved

outcomes in areas such as reducing low-risk cesarean section

rates, shortening birth hospital length of stay for infants pre-

natally exposed to opioids, and reducing morbidity due to

postpartum hemorrhage. Although nearly all PQCs include

core components of integration of evidence-based practices,

data sharing, and collaborative learning, each adapts the

model to their local clinical, political, and financial context

to best address the needs of their perinatal population.

In response to increases in substance use among preg-

nant people, maternal mortality, and the number of infants

affected by substance exposure, PQCs have adopted an array

of approaches to caring for both pregnant people and their

infants affected by substance use. Although addressing

maternal and infant care simultaneously (the dyadic

approach) is optimal, few PQCs have fully integrated work-

flows, care teams, and data monitoring systems that track

outcomes for both pregnant people and their infants.

Additionally, although state health departments and mater-

nal-child health programs provide “best practice” guidelines

for supporting families affected by SUD, limited financial

investment and resources can hinder the ability of PQCs

to fully meet the needs of these families.

In this review, we examine state-based PQC approaches to

improving care for pregnant people and infants affected by

substance use across the perinatal spectrum with content

compiled from PQC websites. These initiatives include

improving or standardizing experiences during the birth

hospitalization, implementation of universal SUD screen-

ing, maternal mental or behavioral health interventions,

and maternal overdose prevention. We conclude with a dis-

cussion of dyadic data collection and tracking, an opportunity

for PQCs to partner with hospitals and community organiza-

tions to implement a fully integrated dyadic approach from

pregnancy to birth hospitalization and postpartum.

PQC INTERVENTIONS

The most frequently implemented PQC intervention related

to SUD in pregnant and postpartumpeople is the Alliance for

Innovation on Maternal Health’s (AIM) Care for Pregnant

and Postpartum Persons with Substance Use Disorder bun-

dle.5 Along with this bundle, some states also standardized

screening and offered ongoing support to birthing people

after the birth hospitalization with linkage to mental/

behavioral/addiction support and naloxone distribution.

Infant interventions primarily focused on the birth hospi-

talization with common outcomes of interest including

decreased length of stay and management of NOWS with

nonpharmacologic and pharmacologic interventions. Dyadic

efforts were present in the form of safe discharge projects

focused on connecting all affected family members with

appropriate support and services, with some of these efforts

placing specific focus on discharging IPSE to their biologic

parent(s). The interventions implemented by each PQC

are highlighted in Table 1.
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TABLE 1. Efforts of Perinatal Quality Collaboratives to Improve the Care of Infants and Families Affected by
Substance Use Disorder

State PQC
AIM SUD
Bundle

Birth Hospitalization

Universal
Screening

Mental and
Behavioral
Health

Maternal
Overdose
Prevention

ESC/
Nonpharmacologic

Care
Length of

Stay

Safe Discharge/
Plans of Safe

Care

Alabama X X X X X

Alaska X X X X X X X X

Arizona X

Arkansas X

California X X X X X X

Colorado X X X X X X X X

Connecticut X X X X

Delaware X

Florida X X X X X X X X

Georgia X X X X X X X

Hawaii X X

Idaho X X

Illinois X X X X X X X X

Indiana X X

Iowa X To begin 2025

Kansas X X X X X

Kentucky X X X X

Louisiana X X X X X

Mainea X X X X X X

Maryland X X X X

Massachusetts X X X X X X

Michigan X X X

Minnesota X X X X X X

Mississippi X

Missouri X X X X X X

Montana X X X

Nebraska X X X

Nevada

New Hampshirea X X X X X X X

New Jersey X X X X X X X

New Mexico X X X

New York X X X X X X X

North Carolina X X X X X X X X

North Dakotab X X X X

Ohio X X X X X X X

Oklahoma X X X X X X X X

Oregon X

Pennsylvania X X X X X X

Rhode Island X

South Carolina X

South Dakotab X X X X

Tennessee X X X X X X

Texas X X

Utah X X

Vermonta X X X X X X X

Virginia X X

Continued
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AIM SUD Bundle

Launched in October 2021, the AIM Care for Pregnant and

Postpartum Persons with Substance Use Disorder bundle

expanded on the Obstetric Care for Women with Opioid

Use Disorder patient safety bundle originally implemented

in 2017.5 This revised bundle, implemented in 29 PQCs,

includes 5 key components: (1) readiness, (2) recognition

and prevention, (3) response, (4) reporting and systems

learning, and (5) respectful, equitable, and supportive care.

Each component aims to improve outcomes for IPSE and

their families and includes themes found throughout all ini-

tiatives for IPSE.

The readiness component aims to prepare the hospital,

system, and patients for subsequent bundle components,

ensuring that these groups attain knowledge required for suc-

cessful implementation and adoption. Key steps include the

education of birthing people and hospital staff about the spe-

cific types of care that pregnant people with SUD and IPSE

need. Hospitals are advised to identify and engage health care

and community partners who support families affected by

SUD in pregnancy in developing family care plans beginning

in the prenatal period. This step involves assembling resour-

ces relevant to each hospital’s setting to prime families for

continuing care and support throughout their SUD and

parenting journey. Additionally, this step involves the

thoughtful development of trauma-informed and antiracist

protocols and training related to SUD biases and stigma.

The recognition and prevention step emphasizes the

employment of validated, self-reported substance use screen-

ing for all birthing people both prenatally and during the birth

hospitalization. TheAIMbundle further provides steps to uni-

versally screen for medical and behavioral health needs and

social determinants of health. Hospitals are advised to assem-

ble pathways for referrals that support patients by addressing

needs and barriers identified through these screenings.

The response step emphasizes the provision of evidence-

based and person-centered SUD treatment with warm hand-

offs between providers and across systems. It is advised that

warm hands-offs involve direct 2-way communication

between providers that confirms communication of informa-

tion rather than, for example, a message or email with no

response required. Care coordination by providers and

health systems should be planned across the entire perinatal

period and should extend, as needed, to the obstetric pro-

vider, SUD treatment provider, other health care providers,

social services, child welfare, and any others specific to each

family’s needs.

The reporting and systems learning component of the

bundle focuses on working to identify and monitor data

related to the care of birthing people with SUD. These data

should be routinely evaluated in whole and disaggregated by

race, ethnicity, and insurance payor to assess for progress

and disparities in care or outcomes. Hospital teams are

guided to regularly convene relevant stakeholders to share

strategies and opportunities to improve outcomes and over-

come system-level barriers.

The respectful, equitable, and supportive care component

highlights the need for all care providers and systems to

engage in open and caring dialogue with families affected

by substance use. Impacted families should be supported

in understanding and initiating treatment plans and inte-

grated as a part of the care team to develop trust and foster

shared decision-making. This step also includes respecting

and acknowledging the right to refuse treatment or care

according to a person’s values and goals.

Universal SUD Screening

Efforts to universally screen all pregnant people prior to and/

or during birth hospitalization are common, with many

PQCs referring to the use of screening, brief intervention,

TABLE 1. Efforts of Perinatal Quality Collaboratives to Improve the Care of Infants and Families Affected by
Substance Use Disorder (Continued)

State PQC
AIM SUD
Bundle

Birth Hospitalization

Universal
Screening

Mental and
Behavioral
Health

Maternal
Overdose
Prevention

ESC/
Nonpharmacologic

Care
Length of

Stay

Safe Discharge/
Plans of Safe

Care

Washington X X X X X

West Virginia X X X X

Wisconsin X X

Wyoming X

Abbreviations: AIM, Alliance for Innovation on Maternal Health’s; ESC, Eat, Sleep, Console; PQC, Perinatal Quality Collaborative; SUD, substance use
disorder.
Efforts are limited to those found through systematic review of state PQC’s website and may not represent every effort being undertaken in any
given state.
aNorthern New England Perinatal Quality Improvement Network (Maine, New Hampshire, Vermont).
bNorth Dakota/South Dakota Perinatal Quality Collaborative (North Dakota, South Dakota).
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and referral to treatment (SBIRT).6 SBIRT was developed by

the Institute of Medicine and is a validated screening tool

designed to rapidly assess for substance use and severity.

If necessary, SBRIT employs brief intervention to increase

awareness around substance use and motivation for change,

and referral to treatment for those who desire resources.

A pilot project of 14 birthing hospitals in New York from

September 2018 to November 2020 was able to increase the

use of a universal screening protocol in birthing hospitals by

238%, from 21% to 71%.7 After demonstrated pilot success,

the project was expanded to 25 additional hospitals. TheWest

Virginia Perinatal Partnership has developed policy guidance

for hospitals that encourages the routine use of SBIRT in

each trimester and postpartum.8 In Kentucky, efforts are

being made to increase SUD screening on labor and delivery

units with additional focus on use of evidence-based pain

management protocols for birthing people with SUD.9 In

Ohio, hospital engagement in an initiative to use validated,

self-reported screening tools for maternal substance use

increased from a baseline of 53% in 2019 to 90% by

December 2022.10

Mental and Behavioral Health

Michiganpromotes screening formental and behavioral health

at prenatal and family planning locations using tools like High

Touch, High Tech (H2) (https://www.ht-2.org), an e-screening

tool for brief intervention and connection to care specifically for

pregnant people.11 The Colorado PQC serves as the implemen-

tation arm for the statewide Maternal Mental Health

Collaborative and Framework and its Parents Thrive project

to support the mental health of the perinatal population.

Additionally, their Improve Perinatal Access, Coordination,

and Treatment for Behavioral Health program works to pro-

vide care navigation that connects families with resources, sup-

port, and information needed to meet their behavioral health

needs. Although these programs are statewide initiatives sup-

porting the entire perinatal population, they specifically fill

unmet needs of families impacted by SUD.12,13

Overdose Prevention

Colorado’s PQC in partnership with the state health depart-

ment has adopted the Maternal Overdose Matters Plus

program aimed to prevent maternal overdose through

birth hospital involvement.14 This program includes affilia-

tions with many organizations including grassroots non-

profit HardBeauty (https://hardbeauty.life/), state-funded

organizations like Tough as a Mother (https://www.

toughasamother.org/), and national initiatives like The

Naloxone Project (https://www.naloxoneproject.com/).

Through these collaborative efforts, the Maternal Overdose

Matters Plus program works to create a comprehensive

framework for birthing hospitals, providing access to

education, content experts, and quality improvement sup-

port. Additionally, the program aims to support the initiation

of medication for opioid use disorder during birth hospitali-

zation. This effort aims to reduce barriers to overdose rever-

sal medications by providing no-cost naloxone directly to

families, rather than providing a costly prescription that

must be filled. Pennsylvania’s PQC included 2023–2024

goals to increase the percentage of hospitals that have a sys-

tem to distribute naloxone to at-risk patients prior to hospital

discharge from 8% to 23%.15

Eat, Sleep, Console (Nonpharmacologic Treatment)

At least 25 states have initiatives to improve the care of hos-

pitalized infants by using the Eat, Sleep, Console (ESC)

assessment tool for withdrawal symptoms. ESC, originally

developed by faculty at Yale University, has become the pre-

ferred tool to assess NOWS symptoms by PQCs.16 This

approach focuses on infant function, rather than subjective

symptomatology, assessing an infant’s ability to eat, sleep,

and be consoled. ESC promotes the use of nonpharmacologic

management of withdrawal symptoms by prioritizing room-

ing-in, skin-to-skin or kangaroo care, and integration of

parents in newborn care. If it is determined that pharmaco-

logic management is needed, treatment is based on infant

function and comfort rather than a goal of eradicating all

signs of withdrawal.

The Tennessee Initiative for Perinatal Quality Care led a

multiyear project to improve the care of infants admitted to

the neonatal intensive care unit. Their efforts led to progress

in the implementation of pharmacologic and nonpharmaco-

logic care and substantially decreased institutional variation

in the length of stay of IPSE.17 In 2015, the Tennessee PQC

joined with the Ohio PQC to participate in their multistate

NOWS project. From the beginning of 2015 to the end of

2016, the percentage of IPSEwho received at least 1 nonphar-

macologic care element increased from 50% to 83% across

the collaborative.

TheMissouri NAS collaborative achieved an 18% increase

(84% to 99%) in IPSE receiving first-line nonpharmacologic

treatment and a 13% decrease (31% to 27%) in IPSE receiving

pharmacologic treatment from November 2020 to

December 2022.18 In Kansas, there was success in decreas-

ing the length of stay of IPSE who received pharmacologic

therapy from 22.74 to 17.2 days over 2 years.19

Safe Discharge

Maryland launched the MOM Case Management Service to

support Medicaid-insured pregnant people with opioid use
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disorder or history of opioid use.20 Participants in the pro-

gram meet monthly with a case manager, starting prenatally

and continuing through 1 year after delivery, to develop and

manage a dyadic care plan. Care coordination includes pre-

natal care, medications for opioid use disorder, postnatal

care, pediatric care, and other health care services to meet

the needs of each specific dyad.

A report from Pennsylvania noted that in 2020 56% of

infants with NOWS had a plan of safe care upon discharge

from the birth hospital.21 As a part of this plan of safe care,

30% received a referral to a pediatrician experiencedwith car-

ing for infants with NOWS, 22% received a referral for home

visiting, 13% for developmental assessment clinic, and 25%

received a referral to Early Intervention.

Wyoming has developed the Wyoming Plans of Safe Care

initiative to create amultidisciplinary approach of supporting

IPSE and their families that incorporates the expertise of

medical staff, treatment providers, mental health experts,

peer specialists, and early childhood staff.22 This initiative

focuses on coordinating services for the entire family to

improve infant and maternal outcomes. The collaborative

highlights efforts to support families with basic needs, physi-

cal health, delivery and discharge planning, behavioral

health, infant health and development, and parenting/family

support.

EVIDENCE IN THE LITERATURE

Most states haveworked to improve the care of IPSE, birthing

parents with SUD, and their families. There have been some

efforts published in the literature highlighting potential

opportunities for success when statewide efforts are used.

Undoubtedly, these efforts require more coordination, col-

laboration, and work than single-centered improvement pro-

jects, but they also provide the best opportunity for unified

statewide improvement that does not increase disparities

in care.

A 2019 survey of California birthing hospitals was con-

ducted to assess protocols for the management of NOWS

and found gaps in care among respondents, noting the

need to implement statewide efforts to improve care and

increase the use of evidence-based treatment for this popu-

lation.23 A 2021 exploration into the site-level variations in

the care of infants with NOWS across the national

Advancing Clinical Trials in Neonatal Opioid Withdrawal

collaborative found substantial variation in care practices

across sites, despite multiple sites from single states being

represented.24

In 2018, the Ohio PQC published results of their state-

wide effort to improve care of infants with NOWS.25 This

group supported hospital-based multidisciplinary teams

through collaborative learning sessions and webinars that

allowed for review of protocols, methods, data, and general

successes and challenges. This statewide effort resulted in

increased compliance with pharmacologic and nonpharma-

cologic care bundles (59% to 68% and 37% to 59%, respec-

tively), and a decrease in both length of pharmacologic

treatment (13.4 to 12.0 days) and hospital length of stay

(18.3 to 17 days).

In 2020, Colorado published findings from a statewide

initiative that aimed to standardize the care of IPSE.26

This work reports on the collaboration of birthing hospitals,

neonatal clinicians, public health professionals, legislative

experts, and the state’s PQC that achieved statewide improve-

ment in the length of stay (14.8 to 5.9 days), exposure to phar-

macologic therapy for infants prenatally exposed to opioids

(61% to 23%), and length of stay for IPSE who received phar-

macologic therapy (21.9 to 8 days).27 Prior to this work, data

about the practices for caring for IPSE in birth hospitals

around the state did not exist, making it difficult to assess

whether better outcomes were linked to any specific

approaches.

The Perinatal-Neonatal Quality Improvement Network of

Massachusetts, a collaborative of birthing hospitals and state

agencies, undertook a statewide initiative to implement the

ESC approach as a part of continuing efforts to improve

the care of IPSE.27 This initiative included summits, training

workshops, webinars, and hospital presentations of their

work. The ESC NOWS Care tool was successfully imple-

mented across the collaborative and resulted in a significant

decrease in pharmacotherapy use (54.8% to 35.0%) and

length of stay (14.2 to 10.9 days) without adverse outcomes.

To date, the literature documenting the work of PQCs and

their collaborators to improve the care of IPSE and their fam-

ilies has only focused on short-term outcomes limited to the

birth hospitalization. Although these results demonstrate

promising successes in multiple states with different popu-

lations, strengths, and barriers, we still lack a clear under-

standing of the longer-term outcomes of IPSE. Many

PQCs are exploring dyadic interventions, particularly around

safe discharge and transitions of care. At present, data on

effectiveness of these plans to improve health, safety, and

reunification of families are lacking.

FUTURE DIRECTIONS

In this review of state efforts to standardize and improve the

care of birthing people, infants, and families affected by

SUD, we have highlighted successes such as collaborations

within and beyond health care settings with tracking of
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short-term outcomes. Although these efforts are a signifi-

cant improvement compared with prior decades when

hospital-based care of birthing people affected by SUD and

IPSE was fragmented, inconsistent, and lacking in family-

centered approaches, ongoing investment by health systems

and public health agencies is needed.

As previously highlighted, timely data on longer-term out-

comes beyond birth hospitalization and the first few postpar-

tum months are lacking. To develop new programs or

continue to support existing ones, we need to understand

the prevalence of and trends in outcomes related to physical

and mental health of families, infant development with edu-

cational attainment, and social vulnerability. For infants and

families engaged with child welfare, we need to monitor

whether and how PQC efforts alter child placements, reuni-

fication with biologic parents, and ongoing school-aged

outcomes.

Importantly, given the dyadic focus taken by some PQCs

to support birthing people and their infants in amore holistic

way, data for infants and children should be linked to that of

their birthing parent. In this way, we can better identify

opportunities to improve the health and well-being of infants

and parents as linked units. One example of such a perinatal

surveillance system is the Massachusetts Pregnancy to Early

Life Longitudinal (PELL) data system. The core PELL system

includes birth certificate data linked to maternal and infant

birth hospitalization data. The core data can then be linked

to other health and social services accessed by the mater-

nal-infant dyad, such as supplemental nutrition for

Women, Infants, and Children and Early Intervention. For

dyads affected by SUD in Massachusetts, PELL was linked to

data from the Bureau of Substance Abuse Services

Management Information System, which contains longi-

tudinal treatment records for all women of reproductive

age who use publicly funded substance abuse treatment

facilities in Massachusetts.28,29 Analyses from these linked

data systems demonstrated prevalence and predictors of

adverse health outcomes among IPSE, taking into consider-

ation both maternal and infant factors.

TAKE HOME POINTS

• Substance use among pregnant people is continuing to

rise, as is the number of IPSE.

• PQCs have successfully implemented multidisciplinary

initiatives to improve perinatal health including reducing

low-risk cesarean rates and reducingmorbidity due to post-

partum hemorrhage.

• The majority of PQCs in the United States have imple-

mented initiatives aiming to improve the care and

outcomes of IPSE and their families including the

AIM SUD bundle, universal screening for SUD, imple-

mentation of ESC, maternal mental and behavioral sup-

port, and maternal/family overdose prevention.

• There is demonstrated success of efforts to improve IPSE

care from many PQCs, but these results are limited to the

birth hospitalization and a very short period postpartum.

• To accurately and fully measure the impact of PQC initia-

tive on families affected by SUD, wemust prioritize dyadic

data collection that treats the dyad as a linked unit whose

long-term outcomes are critical.

American Board of Pediatrics
Neonatal-Perinatal Content
Specification
• Know the issues in organization of perinatal care (eg,
regionalization, transport, practice guidelines, bench-
marking data, and quality improvement).
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