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Substance use in pregnancy and resulting infant pre-
natal substance exposure are important public health 

issues in the United States [1–5]. According to the 2018 
National Survey on Drug Use and Health, 13% of pregnant 
women had engaged in illicit substance use (e.g., marijuana, 
cocaine, heroin, or methamphetamine use or misuse of opi-
oids) or alcohol use in the past month [3]. Increases in rates 
of opioid use disorder among reproductive-age and preg-
nant women have been paralleled by increases in neonatal 
opioid withdrawal syndrome (NOWS) among infants [6–9]. 
In North Carolina, the rate of NOWS diagnoses increased 
from 1.1 to 11.7 per 1000 live births from 2004 to 2017 [10]. 

Substance use in pregnancy is associated with an 
increased likelihood of poor birth outcomes including pre-
term birth, low birth weight, and fetal growth restriction [11–
15]. In addition, substance use in pregnancy often co-occurs 
with additional health, social, and economic challenges dur-
ing the prenatal and postpartum periods including mental 
health conditions, intimate partner violence victimization, 
employment difficulties, and housing instability [16, 17]. 
Thus, there is a need for programs that provide comprehen-
sive, coordinated services for substance-affected infants 
and their caregivers. 

The Comprehensive Addiction and Recovery Act (CARA) 
of 2016 established a coordinated federal strategy to address 
the opioid crisis through multiple initiatives including those 

focused on prevention, treatment, recovery, law enforce-
ment, criminal justice reform, and overdose prevention [18]. 
Specific to prenatal substance exposure, CARA amended 
the Child Abuse Prevention and Treatment Act (CAPTA), 
creating a requirement that states develop policies and pro-
cedures to address the complex needs of infants affected 
by prenatal substance exposure and their caregivers [18]. 
These amendments include a requirement that health care 
providers involved in the delivery or care of infants notify 
child protective services (CPS) when they identify an infant 
as being affected by prenatal substance exposure and that a 
plan of safe care is developed for each substance-affected 
infant [18]. In response to the CARA legislation, the North 
Carolina Plan of Safe Care (NC POSC) was established 
in August 2017 with the goal of supporting the health and 
treatment needs of substance-affected infants and their 
caregivers through linkages to services and resources [19].

The purpose of this quality improvement project was to 
examine implementation of the NC POSC in Wake County, 
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North Carolina, through in-depth interviews with stakehold-
ers from agencies involved in program delivery and analysis 
of data regarding NC POSC notifications to Wake County 
CPS. 

Methods
North Carolina Plan of Safe Care

The NC POSC is a referral program for substance-
affected infants established in August 2017 [16]. As part of 
the NC POSC, health care providers involved in the delivery 
and care of infants are to notify child protective services 
(CPS) of infants they identify as having been affected by pre-
natal substance exposure (Figure 1). At the time of notifica-
tion, CPS social workers use the information provided by the 
health care provider to create a Plan of Safe Care indicating 
health and social service linkages that may benefit the infant 
and family. The Plan of Safe Care then functions as a refer-
ral to Care Coordination for Children (CC4C). CC4C care 
mangers engage with families to further identify infant and 
caregiver needs, connect families with community-based 
services, and coordinate overall care. Family engagement 
with CC4C is voluntary. After referring families to CC4C, 
CPS social workers conduct screening to determine whether 
a maltreatment assessment is needed. Thus, the NC POSC 
involves collaboration between local health care providers 
and hospital systems, CPS agencies, and CC4C to identify 
substance-affected infants; assess infant and family health, 
safety, and social service needs; and connect families to 
appropriate services [19]. 

Wake County
We examined implementation of the NC POSC in Wake 

County, North Carolina. Wake County is one of the most 
populous counties in North Carolina, with a population of 
more than 1 million residents [20]. More than 50% of Wake 
County residents live in an urban area, and the county has 
one of the highest median household incomes of all 100 
North Carolina counties ($84,215 in 2019) [21]. As a large, 
urban county, Wake County has multiple service agencies 
available to address a comprehensive set of potential health, 
social, and economic needs, including services specific to 
housing, employment, transportation, physical and mental 
health, and substance use disorders [20]. However, service 
availability and accessibility vary by geographic location 

within Wake County, with many residents experiencing mul-
tiple barriers to accessing services [20]. 

Data collection. To gather information regarding imple-
mentation of the NC POSC in Wake County, North Carolina, 
we conducted semistructured telephone or in-person inter-
views with a purposive sample of key stakeholders in July 
and August of 2019. Stakeholders included health care pro-
viders involved in the delivery and care of infants (i.e., social 
workers, nurses, physicians) at WakeMed and UNC Rex hos-
pitals in Raleigh (n = 7); intake, assessment, and in-home 
social workers at Wake County CPS (n = 14); and care man-
agers at Wake County CC4C (n = 10). We selected these 
stakeholders as they have direct contact with substance-
affected infants and their caregivers and are responsible for 
implementing key aspects of the NC POSC. We recruited 
stakeholders by first contacting agency leadership to explain 
the purpose of the project and obtain approval and then by 
reaching out to individual stakeholders via email. Interviews 
lasted approximately 45 minutes, and stakeholders were 
offered a $5 gift card for participation. Each interview was 
conducted by the first author, who took detailed notes of 
responses to interview questions.

We developed open-ended questions for the interviews 
through meetings, discussion, and consensus with research-
ers and providers familiar with the NC POSC and by draw-
ing on key principles from the Systems of Care Framework. 
The Systems of Care Framework focuses on the way in which 
services can be coordinated across agencies to meet the 
multiple and changing needs of children and families. Key 
principles of the Systems of Care Framework specify that, 
to be effective, a network of services should be coordinated, 
comprehensive, individualized, provided in the appropriate 
setting given family needs, and involve the family in deci-
sion-making [22].

Data analysis. We organized the data collected from the 
interviews into key themes across the following domains: 
knowledge and understanding of the NC POSC, informa-
tion sharing and coordination across agencies, substance 
exposure types, common family needs and services pro-
vided, barriers and facilitators to program implementation, 
and benefits of the program. We identified a priori themes 
based on the interview questions and key principles from 
the Systems of Care Framework. We identified additional 
emerging themes based on stakeholder responses to the 

figure 1.
North Carolina Plan of Safe Care
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open-ended questions. The first author read notes from 
each interview at least twice to identify and code all relevant 
themes. 

We analyzed data from NC POSC notifications to Wake 
County CPS from January 2018 to October 2019. We con-
ducted descriptive analyses to examine infant demographics, 
substance exposure type, CPS service recommendations, and 
out-of-home placements. Deidentified data were provided by 
the Wake County Division of Child Welfare and reflect infor-
mation recorded by CPS social workers. This project was 
reviewed and approved by the Institutional Review Board at 
the University of North Carolina at Chapel Hill.

Results
Plan of Safe Care Stakeholder Interviews

We identified several key themes from interviews with 
health care providers, CPS social workers, and CC4C care 
managers.

Theme 1: Stakeholder knowledge of the NC POSC. CPS 
social workers and CC4C care managers were knowledge-
able of the NC POSC due to training and education received 
from supervisors or agency leadership. Hospital social work-
ers were also knowledgeable of the program. However, other 
health care providers involved in the delivery and care of 
infants—including physicians, nurses, and therapists—were 
largely unaware of the NC POSC.

Theme 2: Gaps in information sharing across agencies. 
Health care providers stated that hospital social workers are 
responsible for making the notification to CPS for substance-
affected infants. Hospital social workers indicated that in 
the notification, they typically provide mother and infant 
names, contact information, discharge plans, demograph-
ics, drug screen results, relevant contextual factors such as 
maternal mental health concerns, and any additional infor-
mation requested by CPS social workers. CPS social work-
ers stated that the amount and type of information provided 
during the notification varies. Some shared that they receive 
more information from public hospitals than private hospi-
tals, and that they receive less information when the regu-
lar hospital social workers are not on duty. Some CPS social 
workers noted that the hospital social worker may have only 
had minimal contact with the infant and family and thus may 
not have detailed information to share with CPS. In contrast, 
others noted that it seems as though the hospital providers 
are reluctant to share information with CPS, and CPS social 
workers might not even get the names of the mother and 
infant. CPS social workers stated that they often have to 
follow up with hospital social workers by phone to ensure 
they have all relevant information. Some health care provid-
ers stated that patient privacy concerns present a barrier to 
sharing more information with CPS.

CPS social workers stated that when referring substance-
affected infants to CC4C as part of the NC POSC, they use 
the Plan of Safe Care form, which includes mother and infant 
names, contact information, and recommended services. 

CC4C care managers indicated that initially, at the beginning 
of NC POSC implementation, they received little informa-
tion from CPS social workers on the Plan of Safe Care form. 
However, they stated that after joint meetings between 
CC4C and CPS to establish referral and information-sharing 
protocols, there have been improvements, although they still 
would like to receive more information on family circum-
stances. Several CC4C care managers stated that because 
the referral to CC4C is sent immediately after intake at CPS, 
CPS social workers might not have detailed information to 
share. CC4C care managers often call CPS to connect with 
the assigned CPS social worker and obtain additional infor-
mation. Most CC4C care managers stated that the amount 
and type of information they receive from the assigned CPS 
social worker depends on whether the care manager and 
social worker have an existing relationship. 

All stakeholders stated that the Plan of Safe Care form 
completed by CPS social workers and used to refer fami-
lies to CC4C is vague and provides little information for 
CC4C care managers. This results in multiple phone calls 
and emails between agencies to obtain additional needed 
information. 

To address gaps in information sharing, stakehold-
ers suggested that structured guidance from state agen-
cies—including the Divisions of Social Services and Public 
Health—for informing sharing between health care provid-
ers, CPS social workers, and CC4C care managers would 
help to ensure mutual understanding of expectations for 
coordination among all stakeholders and improve program 
efficiency and effectiveness. Health care providers indicated 
that specific guidance regarding the types of information 
that can be shared with CPS social workers while complying 
with patient privacy and confidentiality regulations, includ-
ing the Health Insurance Portability and Accountability Act 
(HIPAA) [17] and regulations regarding confidentiality of 
substance use disorder patient records (42 CFR Part 2) [18], 
would facilitate improved communication between hospi-
tals and CPS. CPS social workers and CC4C care managers 
indicated that the program might function more effectively 
if CPS and CC4C worked together as a team, rather than as 
siloed agencies, to share information on family concerns and 
progress. However, they stressed the need for guidance from 
state agencies regarding procedures and expectations for 
such coordination. One stakeholder suggested the potential 
of co-locating a CC4C care manager at CPS to specifically 
focus on NC POSC referrals. 

Theme 3: Concerns regarding notifications and referrals 
for all substance exposure types. All stakeholders reported 
that the most common type of prenatal substance expo-
sure is marijuana. They stated that many mothers report 
using marijuana in pregnancy to cope with nausea, mental 
health issues, or pain, or that they used marijuana prior to 
becoming aware of the pregnancy. CC4C care managers 
indicated that in many cases of prenatal marijuana expo-
sure, only the infant’s meconium tests positive, and the 
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mother’s and infant’s urine test negative, indicating that use 
was not recent and was likely only earlier in the pregnancy. 
CPS social workers and CC4C care managers stated that, 
from their perspective, some cases of marijuana exposure 
have a low level of concern for infant safety and well-being. 
However, they stated that some do require services and sup-
ports through CPS and other agencies depending on the spe-
cifics of the case and family circumstances.

Health care providers stated that most cases of neonatal 
opioid withdrawal syndrome (NOWS), a drug withdrawal 
syndrome in newborns resulting from in-utero exposure to 
opioids, are due to maternal use of medication for opioid 
use disorder (MOUD; e.g., methadone, buprenorphine), the 
standard of care of opioid use disorder in pregnancy. Many 
CPS social workers and CC4C care managers indicated that 
if the mother is using MOUD as prescribed, they do not think 
a Plan of Safe Care, notification to CPS, and referral to CC4C, 
as is current practice, are needed. However, a few CPS social 
workers stated that these cases still need CPS and CC4C 
involvement as there is potential for the mother to return to 
use. Some stakeholders reported that mothers receive con-
flicting information from health care providers, CPS social 
workers, and CC4C care managers regarding MOUD, with 
some professionals telling mothers they need to “wean off” 
MOUD, against standard health care guidance. Many indi-
cated that, upon referral to CPS and CC4C, mothers receiv-
ing MOUD often feel as though they are being punished for 
having used evidence-based treatment during pregnancy.

Stakeholders expressed concern regarding the require-
ment of the NC POSC to refer all substance-affected infants 
to CPS and CC4C, particularly if there are no safety con-
cerns. They said that this can divert time and resources 
away from higher-risk cases. Several stakeholders indicated 
that they would prefer that health care providers use discre-
tion regarding which substance-affected infants need CPS 
involvement, and that CPS social workers use discretion 
regarding which infants need a CC4C referral. Some stated 
that just because a mother used substances in pregnancy, 
this does not mean that she is an unfit caregiver, and that 
the report to CPS should be based on the infant’s broader 
context and not merely the prenatal substance exposure. 
Others stated that it seems unfair to treat all substance 
exposure the same way, regardless of the type of substance 
or the mother’s level of use. 

Theme 4: Family needs and service referrals. Health care 
providers indicated that substance use counselors are avail-
able in the hospital to connect mothers to various substance 
use disorder treatment options, as needed. However, they 
also reported significant gaps in available treatment for 
pregnant and postpartum women in North Carolina. For NC 
POSC cases that are screened-in for a maltreatment assess-
ment by CPS and receive in-home services, CPS social work-
ers stated that mothers are required to have an assessment 
by a substance use counselor and to follow their treatment 
recommendations. In addition, during in-home services, 

CPS social workers shared that they conduct random drug 
screens on mothers and use results to determine when the 
CPS case can be closed. Some CPS social workers reported 
that they want to see the mother’s use decrease over time, 
while others stated that they want to see total abstinence 
from use.

Stakeholders shared that in addition to referrals to 
substance use disorder treatment, families of substance-
affected infants often need assistance with transportation, 
housing, child care, and other basic needs as well as refer-
rals to mental health and domestic violence services. Health 
care providers indicated that it can be difficult to determine 
which need to address first, as many families have multiple 
needs. CC4C care managers stated that, as part of the ser-
vices they provide, they help families enroll in public benefits 
programs and Medicaid, follow up with the infant’s primary 
care provider to ensure receipt of well-child care, and pro-
vide referrals to developmental services, mental health 
treatment, parenting education and housing programs, and 
food and diaper banks. CPS social workers also stressed the 
importance of identifying a temporary safety provider—an 
adult who can care for the infant when the mother is engag-
ing in substance use—for cases involved with CPS.

Theme 5: Lack of family engagement with CC4C. To engage 
families, CC4C care managers will contact caregivers by 
phone, then by mail, and then through a drop-by home visit 
if there is no response. After the initial home visit, the CC4C 
care manager will try to follow up with the family monthly 
by phone for the next 3 to 6 months. Most CPS social work-
ers and CC4C care managers indicated that families engage 
with their CC4C care manager as long as their CPS case is 
open. They stated that some families are under the impres-
sion that engagement with CC4C is mandatory, while others 
think that engagement will help close their CPS case more 
quickly. They stated that as soon as the CPS case closes, 
most families stop engaging with CC4C. CC4C care manag-
ers shared that because the referral to CC4C comes from 
CPS as part of the NC POSC, many families associate CC4C 
with CPS and view CC4C as the “watchdog” for CPS. 

Health care providers expressed concern about the effec-
tiveness of the CC4C referral given that family engagement 
is voluntary. Similarly, CC4C care managers stated that a 
primary barrier to implementing the program is that CC4C 
engagement is voluntary. Many stakeholders also shared 
that CC4C care managers have extremely high caseloads, 
making intensive engagement and follow-up with all NC 
POSC families difficult.

Theme 6: Lack of knowledge regarding CC4C. Several 
health care providers and CPS social workers noted that they 
lack knowledge regarding the services and resources offered 
by CC4C care managers and the role of CC4C in imple-
menting the NC POSC. CPS social workers stated that this 
presents a barrier to communicating the benefits of CC4C 
engagement to families and to making more specific refer-
rals to CC4C. Similarly, CC4C care managers indicated that 
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this lack of knowledge often results in CPS social workers 
not valuing the involvement of CC4C.

Theme 7: Benefits for infants and families. Stakeholders 
shared many benefits of the NC POSC for infants and fami-
lies, including providing an additional layer of support to 
families, ensuring infant safety, and filling in gaps in needed 
resources. Some stated that the benefits depend on the 
family’s level of need and engagement with their CC4C care 
manager. Many appreciated the focus of the program on 
comprehensively addressing family needs rather than solely 
on the mother’s substance use. 

Data on Plan of Safe Care Notifications to Wake County 
Child Protective Services 

NC POSC notifications. From January 2018 to October 
2019, Wake County CPS received notifications for 383 
substance-affected infants as part of the NC POSC. Among 
substance-affected infants, 60% (n = 231) were Black non-
Hispanic, 31% (n = 117) were White non-Hispanic, and 6%  
(n = 23) were Hispanic. In total, 91% (n = 347) were screened-
in for a maltreatment assessment by CPS. The purpose of 
a maltreatment assessment is to determine whether: child 
maltreatment occurred, there is a risk for future maltreat-
ment, the child is safe in the home, involuntary services are 
needed, or out-of-home placement is warranted to protect 
the child. In interviews, CPS social workers stated that if an 
infant has a positive toxicology test (i.e., urine or meconium) 
for prenatal substance exposure, this is sufficient for screen-
ing-in the infant for a maltreatment assessment. 

Substance exposure type. Among the 347 infants 
screened-in for a maltreatment assessment, nearly all 
(92%; n = 318) had a positive toxicology test for prenatal 
substance exposure. More than two-thirds (70%; n = 244) 
tested positive for marijuana exposure only, 9% (n = 30) for 
cocaine exposure only, and 8% (n = 27) for exposure to mul-
tiple substances (Figure 2).

Service recommendations and out-of-home placements. 
For infants screened-in for a maltreatment assessment, 

CPS service recommendations include “services not recom-
mended,” indicating that infant safety is not an issue and the 
family is not in need of other non-safety services; “in need 
of services,” indicating that neglect occurred and the safety 
issues and future risk of harm to the child are great enough 
to require the family to engage in involuntary in-home ser-
vices; “services provided,” indicating that involuntary in-
home services were provided but are no longer needed; and 
“services recommended,” indicating that infant well-being, 
but not safety, needs were identified. Among the 347 infants 
screened-in for a maltreatment assessment, service recom-
mendations varied by type of prenatal substance exposure 
(Figure 3). For example, 55% (n = 134) of infants exposed to 
marijuana only were assigned “services not recommended” 
compared to 17% (n = 5) of cocaine-exposed infants and 
26% (n = 7) of polysubstance-exposed infants. In contrast, 
17% (n = 41) of marijuana-exposed infants were determined 
to be “in need of services” compared to 53% (n = 16) of 
cocaine-exposed infants, 60% (n = 6) of opioid-exposed 
infants, and 56% (n = 15) of polysubstance-exposed infants. 
In total, 4.6% (n = 16) of infants screened-in for a maltreat-
ment assessment were transferred to out-of-home care.

Discussion
Results from our quality improvement project regarding 

implementation of the NC POSC in Wake County, North 
Carolina—including insights gleaned from interviews with 
key stakeholders and data on Plan of Safe Care notifica-
tions to Wake County CPS—provide valuable knowledge 
for informing statewide program delivery. Key themes that 
emerged from our in-depth interviews with health care 
providers, CPS social workers, and CC4C care managers 
elucidated areas for program improvement and potential 
systems-level changes that may enhance program effective-
ness. Data on Plan of Safe Care notifications to Wake County 
CPS reinforce several themes identified in the stakeholder 
interviews and further our understanding of on-the-ground 
program implementation.

figure 2.
Substance Exposure Type for Infants with a Plan of Safe Care Notification to Wake County Child Protective Services and 
Screened-in for a Maltreatment Assessment, January 2018–October 2019 (N = 347)
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Overall, stakeholder interviews revealed that there are 
gaps in information sharing and communication between 
health care providers, CPS, and CC4C with respect to the 
NC POSC. They emphasized the need for structured guid-
ance from state agencies regarding procedures and expecta-
tions for communication and coordination across agencies. 
Many stakeholders offered potential solutions including 
co-locating agency staff and identified specific needs, such 
as clarification regarding compliance with patient privacy 
and confidentiality regulations in NC POSC cases, that may 
help to improve communication between agencies, facilitate 
knowledge of family circumstances and needs, and ensure 
continuity of services for families. In addition, given that 
many health care providers were unaware of the NC POSC, 
further educational efforts are needed to ensure the neces-
sary health care providers have sufficient knowledge of the 
program to facilitate implementation and coordination with 
CPS and CC4C.

Across stakeholder interviews, the need for changes to 
the Plan of Safe Care form was highlighted as an impor-
tant way to improve information sharing and communi-
cation. Stakeholders agreed that the current form is too 
generic and does not prompt inclusion of specific informa-
tion regarding the infant and family and their context. They 
recommended joint meetings between CPS and CC4C to 
discuss the information CPS social workers have at various 
stages of NC POSC cases and what information is needed 
by CC4C care managers to effectively engage with families. 
Collaboration between CPS and CC4C to redesign the Plan 
of Safe Care form could help reduce the amount of time 
CC4C care managers spend trying to contact CPS and hos-
pital social workers for needed information on the infant 
and family. This cross-agency collaboration may also help 
to improve knowledge among CPS social workers regarding 
the services and resources CC4C care managers can offer 
families and the value CC4C engagement adds to NC POSC 
implementation.  

Stakeholders were universal in their concerns regarding 

the need for a Plan of Safe Care and CPS and CC4C involve-
ment for all infants affected by prenatal exposure to mari-
juana and MOUD, particularly in the absence of additional 
safety or well-being concerns. Our examination of data on 
Plan of Safe Care notifications to Wake County CPS revealed 
that more than two-thirds of notifications were cases of pre-
natal marijuana exposure only. More than half of these cases 
were not found to be in need of safety or well-being services, 
and one-fourth were provided services through CPS or were 
found to be in need of services. Here, the need to ensure the 
safety and well-being of substance-affected infants must 
be carefully balanced against the risk of stigmatizing fami-
lies and overburdening CPS and CC4C. Additional discus-
sions with frontline stakeholders in North Carolina, as well 
as an examination of other states’ approaches to cases of 
prenatal marijuana and MOUD exposure as part of their 
Plans of Safe Care [19], may help further clarify appropriate 
action in these cases. For example, stakeholders may con-
sider whether prenatal marijuana and MOUD exposure, in 
the absence of additional safety and well-being concerns, 
warrant notification to, and a maltreatment assessment by, 
CPS. A comprehensive review of existing scientific literature 
regarding infant outcomes associated with marijuana use 
in pregnancy may also help to guide appropriate action in 
these cases [23, 24].

Last, stakeholders expressed challenges related to 
encouraging family engagement with CC4C and the services 
offered, given that engagement is voluntary. Mandating 
engagement may not be feasible or appropriate, particularly 
given the diverse needs of families of substance-affected 
infants [6-14]. However, several stakeholders indicated that 
family engagement is improved when health care providers 
or CPS social workers communicate the benefits of CC4C 
services to families. Cross-agency educational efforts may 
help to ensure that health care providers and CPS social 
workers are aware of the services offered by CC4C and can 
communicate these to families. In addition, efforts by CPS 
social workers to clearly convey the distinction between CPS 

figure 3.
Service Recommendations for Infants with a Plan of Safe Care Notification to Wake County Child Protective Services and 
Screened-in for a Maltreatment Assessment, January 2018–October 2019 (N = 347)
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and CC4C to families may ease family concerns related to 
engaging with CC4C. 

Limitations
The results should be interpreted in the context of sev-

eral limitations. Our assessment of NC POSC implementa-
tion was limited to one county, and there may be differences 
in program delivery across counties. Future efforts should 
focus on examining implementation in multiple counties 
with diverse characteristics. In addition, information gath-
ered from the stakeholders interviewed may not reflect the 
perspectives and experiences of all those working within 
their agency. Last, we did not assess program impact on 
receipt of needed services and infant and family outcomes. 
Future studies examining the impact of the NC POSC on key 
program targets are needed.

Conclusions
Families of substance-exposed infants often have mul-

tiple co-occurring needs that require the resources and 
services of various systems and professionals. While stake-
holders identified several areas for improvement to the NC 
POSC, they also perceived an overall benefit of the pro-
gram for comprehensively addressing the complex needs of 
substance-affected infants and their caregivers. As North 
Carolina continues to implement the NC POSC, further con-
sideration of the infrastructure and guidance available for 
agency coordination and communication and appropriate 
action in cases of prenatal marijuana and MOUD exposure 
will be essential to effectively meeting family needs and pro-
moting infant safety and well-being.  
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