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STATEMENT OF INTEREST OF AMICI CURIAE
National Advocates for Pregnant Women and Community Legal Services of
Philadelphia file this brief on behalf of amici curiae, who collectively represent
experts in the fields of maternal, fetal, and child health, child welfare, public
health, and law, committed to the health and rights of pregnant and parenting
women and their children (collectively “amici”).1 Amici fully incorporate the legal
and constitutional arguments made by the mother in this case, and write separately
in an effort to assist the Court by bringing to bear relevant information which
militates against the judicial expansion of Pennsylvania’s child abuse law to
address pregnancy. Amici are concerned that allowing this expansion of the law
will undermine public health and the interests of children and families. Applying
the child abuse law to actions, decisions, and conditions of pregnant women
undermines their human rights and threatens maternal and fetal health by deterring
pregnant women from seeking medical care.
No one other than the amici curiae or its counsel paid for the preparation of
this amicus curiae brief or authored this brief, in whole or in part.
STATEMENT OF JURISDICTION
Amici incorporate the Statement of Jurisdiction in Appellant’s Brief.

1

Further information about each amici is included as Appendix A.
1

ORDER OR OTHER DETERMINATION IN QUESTION
Amici incorporate the statement of the Order or Other Determination in
Question in Appellant’s Brief.
STATEMENT OF THE SCOPE AND STANDARD OF REVIEW
Amici incorporate the Statement of the Scope and Standard of Review in
Appellant’s Brief.
STATEMENT OF THE QUESTIONS INVOLVED
Amici incorporate the Statement of the Questions involved and Suggested
Answers in Appellant’s Brief.
STATEMENT OF THE CASE
Amici incorporate the Statement of the Case in Appellant’s Brief.
SUMMARY OF ARGUMENT
The Superior Court’s expansion of “child abuse” in the Child Protective
Services Law (“CPSL”) to include pregnancy needlessly and irrationally expands
the reach of the statute, undermining its purpose and violating the Constitutional
and human rights of pregnant and parenting people in Pennsylvania. Pennsylvania
law, the U.S. Constitution, and international human rights principles all have as
their foundation the protection of individuals and the family. 23 Pa.C.S. § 6302;

2

Pa. Const. §§I; XXVII. U.S. Const. Amdts. V, XIV; Universal Declaration of
Human Rights, G.A. Res. 217A (111), UN Doc. A1810 (1948).2
The Superior Court’s expansion of the CPSL’s abuse provisions to include
pregnancy or pregnancy outcomes as intentional acts to injure a child is unfounded
and undermines these fundamental protections. The lower court’s counterproductive interpretation of Pennsylvania law also inflicts punishment through
placement on a child abuse registry. Expanding the CPSL as the Superior Court
has done here will also deter women from seeking health care and increase the
likelihood of intrusive and stress-inducing surveillance. This Court cannot permit
such an interpretation of the law to stand.

2

The Universal Declaration of Human Rights, which the U.S. helped develop, established
internationally acknowledged principles of human rights. It states at art. 16, “The family is the
natural and fundamental group unit of society and is entitled to protection by society and the
State.” And at art. 12, “No one shall be subjected to arbitrary interference with his privacy,
family, home or correspondence [and] has the right to the protection of the law against such
interference or attacks,” See also, Amnesty International, Criminalizing Pregnancy 46 (2017),
https://www.amnesty.org/download/Documents/AMR5162032017ENGLISH.pdf (“States have
an obligation to respect, protect and fulfill the full range of human rights for all people, including
pregnant women. These obligations apply to both states’ law and policy-making, criminal and
civil law enforcement and provision of services, including health and social services.”)
3

ARGUMENT
I. Pennsylvania Law Presently Provides a Comprehensive Structure to
Protect Children and Taking the Unprecedented Step of Including
Pregnancy as a Basis for Placement on the ChildLine Registry Will Have
Grave Consequences for Women, Children, and Families.
A. The Juvenile Act and CPSL offer a robust framework for the protection
and safety of infants.
This Court may be concerned about the impact of substance use on a
person’s ability to safely parent a young child. However, that is not the issue
before this Court. The Commonwealth already maintains a robust statutory scheme
to protect the welfare of infants, which would not be enhanced by an expansion of
the definition of abuse to include pregnancy. An infant who is identified as
“affected” by “illegal substance abuse by the child’s mother,” which includes
infants that present with Neonatal Abstinence Syndrome (“NAS”)3, must already
be reported by her health care provider to the county Children and Youth Agency
(“CYS”). 23 Pa.C.S. § 6386(a). CYS must then assess the family and determine
whether child protective services or general protective services are warranted. 23
Pa.C.S. § 6386(b). CYS also must “provide or arrange reasonable services to
ensure the child is provided with proper parental care, control and supervision.” 23
Pa.C.S. § 6386(c). Pennsylvania’s law closely follows the requirements of the
Child Abuse Prevention and Treatment Act and its amendments, key federal law in

3

See II(B). infra for definition and explanation of NAS.
4

this field. Child Abuse Prevention and Treatment Act, 42 U.S.C.A. §§5101-5108
(2016).
If an infant is found to be in danger and needs to be removed from her
mother’s care, the Juvenile Act authorizes the court to issue an order of protective
custody. 42 Pa.C.S. § 6324. The court may further adjudicate such a child
dependent and maintains broad authority to issue any dispositional order best
suited to the welfare of the child. 42 Pa.C.S. § 6341; 42 Pa.C.S. § 6351. CYS may
even seek to permanently sever the parent-child relationship through the
termination of parental rights. 23 Pa.C.S. § 2511. Importantly, a finding of child
abuse is a not prerequisite for any of these interventions, however, it does result in
the parent’s name being placed on ChildLine, a statewide registry of child abuse,
that may remain for the rest of the parent’s life. ChildLine and Abuse Registry,
Penn. Dept. of Human Services, (last visited Apr. 26, 2018),
http://www.dhs.pa.gov/provider/childwelfareservices/childlineandabuseregistry/.
B. Expanding the CPSL to permit a finding of child abuse based on
pregnancy will cause severe and counterproductive economic
consequences to women, children, and communities.
The Superior Court’s expansion of the law to permit a finding of child abuse
based on an infant being prenatally exposed to a substance will do little to further
the welfare of the child, but will instead serve as punishment that erects intractable
barriers to recovery and stability for a family. This is because the employment
5

consequences of being placed on the ChildLine registry are broad and largely
irreversible, leading to a lifetime of stigma and severely curtailed employment
opportunities in fields that have traditionally served as pathways out of poverty for
women.
Job applicants must submit a child abuse clearance when they apply for a
wide variety of positions, most often held by low-income women. This includes
work as a daycare provider; teacher; school lunch aide; bus driver; crossing guard;
school janitor; counselor; caregiver; librarian; pastor; clerk at a children’s store;
athletic coach; many health care providers; camp counselor; lifeguard; or as an
employee at any “program, activity or service” placing her in direct contact with
children. 23 Pa.C.S. § 6344.4 She would also be prohibited from working for a
home health care agency, or providing in home personal care or respite care. 28 Pa.
Code § 611.53(b). And yet, unlike forms of abuse that may warrant exclusion from
certain jobs (for example pedophiles being prevented from working in schools),
being pregnant and having used a substance is not, predictive of, or correlated with
a lifetime inability to perform these jobs or to care for children.5 Indeed, there is no

4

Although a founded child abuse report within the past 5 years is an absolute bar to employment
in these positions, in practice any indicated or founded child abuse report potentially remains on
the ChildLine Registry indefinitely and may serve as a de facto bar to employment.
5
Janet Dolgin, The Law’s Response to Parental Alcohol and “Crack” Abuse, 56 Brook. L. Rev.
1213,1224 (1991) (“In general, there has been little research on the effects of illegal substance
abuse on the children of users . . . there is [also] disagreement among researchers about the
extent to which drug use correlates with neglect . . . [one study found] neither drug use nor
addiction, per se, produces [child] neglect.”) See also Susan C. Boyd, Mothers and Illicit Drugs:
6

bar to any employer making employment contingent upon a child abuse clearance,
and in practice a growing number of employers, including nursing homes and elder
care facilities, choose to do so, further limiting the economic opportunities for lowincome mothers.
i. The proposed expansion of the CPSL will exacerbate child poverty.
In Pennsylvania, 35.8% of single mothers live in poverty, Poverty in
Pennsylvania, National Women’s Law Center, (last visited Apr. 19, 2018),
https://nwlc.org/state/pennsylvania/. Nearly 1 in 5 children live in poverty.
Children in Poverty, Kids Count Data Center, (last visited Apr. 19, 2018),
https://datacenter.kidscount.org/data/tables/43-children-in-poverty-100-percentpoverty?loc=1&loct=2#detailed/2/40/false/870,573,869,36,868/any/321,322. The
caregiving jobs proscribed by the CPSL are precisely the jobs that serve as
pathways out of poverty and toward economic stability for mothers:
Low-income women cluster in caregiving and customer service
work. Nationally, 20.51% of the female workforce is employed in retail, while
46.64% of the female workforce is employed in service and caregiving fields…
[which] are high growth fields in which there are jobs available. For example,
home health care is the largest industry in Pennsylvania--a state with one of the
highest elderly populations in the country. As the baby boomers continue to
age, the demand for health care workers will only increase, making it an
essential field for low-income workers.
Transcending the Myth 60 (1999) (listing studies demonstrating that women who use illicit drugs
can be adequate parents), attached as Appendix B.1; Margaret H. Kearny et al., Mothering on
Crack Cocaine A Grounded Theory Analysis, 38 Soc. Sci. & Medic. 351, 355 (1994); Brenda D.
Smith & Mark F. Testa, The Risk of Subsequent Maltreatment Allegations in Families with
Substance-Exposed Infants, 26 Child Abuse and Neglect 97 (2002), attached as Appendix B.2.
7

Jesse Krohn & Jamie Gullen, Mothers in the Margins: Addressing the
Consequences of Criminal Records for Young Mothers of Color, 46 U. Balt. L.
Rev. 237, 245–46 (2017). See also Labor Force Statistics from the Current
Population Survey, Bureau of Labor Statistics, (last modified Jan. 18, 2018),
http://www.bls.gov/cps/cpsaat11.htm, (reporting that 93.7% of people employed as
childcare workers and 88.6% of people employed in the nursing, psychiatric, and
home health aide professions are women).
The burden of lack of access to meaningful employment falls not only on
mothers, but on their children, because “when women are shut out of the
workforce, children are far more likely to live in poverty.” Krohn supra at 251.
The lifelong effects of child poverty cannot be overstated. Childhood poverty can
significantly hinder a child’s educational prospects, and is a widely-recognized risk
factor for a host of chronic health issues. David Wood, Effect of Child and Family
Poverty on Child Health in the United States, 112 J. Am. Acad. of Pediatrics 707,
707-711 (2003). Notably, children who grow up in poverty are more likely to
remain impoverished as adults, and are less likely to attain stable employment
themselves, creating an intergenerational cycle of poverty. Caroline Ratcliffe &
Signe-Mary McKernan, Child Poverty and Its Lasting Consequence 1-15 (The
Urban Institute 2012),

8

https://www.urban.org/sites/default/files/publication/32756/412659-Child-Povertyand-Its-Lasting-Consequence.PDF.
ii. A child abuse finding may have lifetime consequences for mothers
and their families.
The economic and other consequences of a child abuse finding may be
lifelong and virtually irreversible. When a child abuse report is indicated, meaning
that CYS has made a determination that substantial evidence of abuse exists, 23
Pa.C.S. § 6303, the report generally remains on the registry “indefinitely.” 23
Pa.C.S. § 6338(c). An alleged perpetrator may request a hearing to review the
accuracy of the finding, if she does so within 90 days. 23 Pa.C.S. § 6341(a). The
CPSL also permits the Secretary of the Pennsylvania Department of Human
Services to review a finding of child abuse, and the Secretary may expunge an
indicated report for “good cause,” which may include evidence that the perpetrator
in an indicated report of abuse “no longer represents a risk of child abuse.” Id.
Such relief lies solely in the discretion of the Secretary, and may not be granted
until years or even decades after the initial finding. In practice, the consequences of
most indicated reports may last a lifetime. The CPSL also allows for expungement
in other very limited circumstances. See 23 Pa. C.S. §6338(b), (c), 23 Pa. C.S.
§6338.1.

9

Even the narrow relief available for indicated reports is completely
unavailable to those with founded reports. A founded report exists any time there
has been a judicial adjudication of child abuse, including, as in the instant case, in
the context of a dependency proceeding. 23 Pa.C.S. § 6303. A mother with a
founded report may not seek relief from the Secretary at all unless she can
establish that the judicial adjudication has been reversed or vacated. 23 Pa.C.S. §
6341(c.1). There exists no opportunity for a mother with a founded report to
establish, in any forum or tribunal, that she has rehabilitated or “no longer
represents a risk of child abuse.” 23 Pa.C.S. § 6341(a).
This means under the Superior Court’s interpretation, a mother who at age
20 gives birth to a substance exposed infant and is subject to a founded report may
remain on the child abuse registry for life. She will experience deep stigma and
face crippling employment consequences at age 30, 40, 50, and beyond, regardless
of whether she had a substance use disorder at all, or abstains from all drug use,
maintains stability, or contributes to the care of her family and community. If so,
she will be foreclosed from many jobs that could offer stability and meaningful
paths out of poverty. Decades later, she could be prohibited from volunteering in
her grandchild’s school. If she is needed as a kinship provider or adoption resource
for a family member, she will likely be denied. Worse, her child and any children
she has had previously or will have in the future, will be vulnerable to the effects
10

of these consequences. The consequences created by the Superior Court’s
expansion of the CPSL’s reach are destabilizing to children and families; they are
not protective and should not stand.
II. Judicial Expansion of Pennsylvania’s Child Abuse Law to Include
Pregnancy and Childbirth is an Unsound and Unsupported Policy.
A myriad of factors can influence pregnancy and pregnancy outcomes. As
one court noted, every aspect of a pregnant woman’s experience “shapes the
prenatal environment which forms the world for the developing fetus” Stallman v.
Youngquist, 531 N.E.2d 355, 360 (Ill. 1988). The numerous factors and
interactions that can contribute to particular birth outcomes make attempts to
expand child abuse law to include pregnancy illogical as well as punitive.
A. Birth outcomes are not “injuries” supporting a finding of child abuse.
“A range of biological, social, environmental, and physical factors have been
linked to maternal, infant, and child health outcomes.” Office of Disease
Prevention & Health Promotion, Maternal, Infant, and Child Health – Life Stages
& Determinants, U.S. Dep't of Health & Human Serv., (last updated Apr. 26,
2018), https://www.healthypeople.gov/2020/leading-health-indicators/2020-lhitopics/Maternal-Infant-and-Child-Health/determinants. As the U.S. Department of
Health and Human Services has found, “[t]hese include race and ethnicity, age, and
socioeconomic factors, such as income level, educational attainment, medical
insurance coverage, access to medical care, pre pregnancy health, and general
11

health status.” Id. These are not things the CPSL should be expanded to address in
its effort to prevent abuse and protect abused children from further injury.
Certainly, the CPSL is not meant to include knowingly or recklessly being poor;
older; or stressed, even though each of these are likely to affect child health
outcomes.6 Yet the Superior Court’s expansion of the CPSL, which by rationale is
not limited to NAS, carries a very real risk that mothers could be punished for a
wide variety of birth outcomes not within their control.
Medical science has great difficulty separating factors and determining a
single cause of a pregnancy outcome, even when the outcome is a perinatal
loss.7 “[S]ocial characteristics of a community . . . hold important implications for
pregnancy outcomes . . . the physical and social environments within which
individuals function need to be safe, clean, affordable, socially supportive and
adequately resourced in order to maximize every woman’s potential to deliver a
full-term and healthy infant.” Am. Public Health Ass’n, Policy No. 20062,
Reducing Racial/Ethnic and Socioeconomic Disparities in Preterm and Low
Birthweight Births (Nov. 8, 2006); see also Simone C. Gray, et al., Assessing the
6

See Sarah Richardson, Don’t blame the mothers, 512 Nature 131 (2014),
https://www.nature.com/news/society-don-t-blame-the-mothers-1.15693.
7
More than 20% of pregnancies end in miscarriage or stillbirth. Ruth C. Fretts, Etiology and
Prevention of Stillbirth, 193 Am. J. Obstetrics & Gynecology 1923, 1924 (2005), attached as
Appendix B.3; Raj Rai et al., Recurrent Miscarriage, 368 Lancet. 601, 602 (2006). See also
Donald J. Dudley et al., A New System for Determining the Causes of Stillbirth, 116 Obstetrics
& Gynecology 254, 258 (2010) (noting that identifying a single cause of a stillbirth is extremely
difficult, as fetal demise can be very complex, and often results from the cumulative effect of
several risk factors.)
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impact of race, social factors and air pollution on birth outcomes: a populationbased study, Environmental Health, Jan. 29, 2014 at 1(finding that exposure to
pollution, individual and neighborhood socioeconomic status, race, and education
all impacted birth outcomes). Moreover, research fails to support the assumptions
the Superior Court’s conclusion rests on, among these, that prenatal exposure to
illegal substances is uniquely dangerous, and that a newborn’s health depends
solely or even primarily on the pregnant woman. See Social Determinants of
Health, World Health Organization (2017),
http://www.who.int/social_determinants/sdh_definition/en/ (“social determinants
of health are the conditions in which people are born, grow, live, work and age.”);
Kim Krisberg, Shift Toward Social Determinants Transforming Public Health
Works: Targeting Causes of Health Disparities, The Nation’s Health, July 2016
(“at least 50% of health outcomes are due to the social determinants . . .”).
B. Child welfare interventions must be evidence-based and in the best
interest of the child.
It is in a newborn’s best interest not to have the parent-child bond disrupted.
The expansion of the law would subject families to arbitrary interference with that
bond in violation of the Commonwealth’s obligation to protect the family unit.8
Prenatal exposure alone to any particular substance also does not constitute an
8

23 Pa.C.S. § 6302; International Covenant on Civil and Political Rights, art. 17, Dec 16, 1966,
S. Treaty Doc. No. 95-20 I.L.M. 368 (1967), 999 U.N.T.S. 171. “No one shall be subjected to
arbitrary or unlawful interference with his . . . family” (signed and ratified by the United States
creating obligations on the federal and state governments to comply with its provisions.).
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intentionally inflicted bodily injury necessitating a punitive governmental response
against the parent.9
Most risks identified as possible outcomes of prenatal exposure to drugs are
temporary and treatable, including withdrawal symptoms experienced by some
newborns exposed to opioids, called Neonatal Abstinence Syndrome (“NAS”)
Substance Abuse & Mental Health Services Administration (SAMHSA), U.S.
Department of Health & Human Services, Pub. No. [SMA] 14-4124, Methadone
Treatment for Pregnant Women (2014).10 While NAS is understandably
concerning, there is no evidence to indicate that with effective modern treatment,
NAS itself is life threatening or results in permanent harm. For infants with
symptoms of NAS-whether from exposure to prescribed opioids or not, there are
safe, effective, and evidence-based protocols to treat such symptoms. American
College of Obstetricians and Gynecologists (“ACOG”), Comm. on Obstetric
Practice, American Society of Addiction Medicine, Comm. Op. No. 711 (Aug.
2017).
Furthermore, skin-to-skin contact, breastfeeding, and caring for mother/baby
in the same room (“rooming in”) is the medically recommended response and can
significantly reduce the hospital stay of a newborn diagnosed with NAS and cut the
9

Lauren M. Jansson et al., The Opioid Exposed Newborn: Assessment and Pharmacologic
Management, 5 J. Opioid Mgmt. 47 (2009).
10
See also, Walter K. Kraft & John N. van den Anker, Pharmacologic Management of the
Opioid Neonatal Abstinence Syndrome, 59 Ped. Clinics of N. Am. 1147 (2012).
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need for medication in half.11 This underscores what we know about this period in
human development where close attachment provides physiologic stability and the
building blocks for continued development.12 Understanding attachment is now
widely regarded as a best-practice in child welfare. N.C. Div. of Soc. Serv.,
Attachment and Welfare Practices, Children's Service's Practice Notes, July 2014,
http://www.practicenotes.org/v19n3/CSPN_v19n3.pdf. In this delicate period CYS
involvement should be cautious, and when necessary focused on child welfare
interventions, other than an abuse determination, recognizing the unique
characteristics of the postpartum period and the importance of attachment for both
mother and baby.
Medical conditions of newborns should be treated by the healthcare system,
not through a child abuse proceeding and placement on the ChildLine Registry.
There is no evidence suggesting that mothers who have used a controlled substance
are more likely to prey on or pose a risk of abuse to children – a central purpose of
the Registry. See supra note 5. On the other hand, there is evidence that supporting
a close, uninterrupted connection between a newborn and caregiver immediately
after birth, including breastfeeding, protects against child abuse, and will respect
11

Matthew Grossman, An Initiative to Improve the Quality of Care of Infants With Neonatal
Abstinence Syndrome Pediatrics May 2017 at e20163360, attached as Appendix B.4; Kathryn
MacMillan et al., Association of Rooming-in with Outcomes with Neonatal Abstinence
Syndrome: A systematic review and meta-analysis, 172 JAMA Pediatrics 345 (2018), attached as
Appendix B.5.
12
See Jorge Cesar Martinez, International Perspectives, NeoReviews, Feb.2007,
http://neoreviews.aappublications.org/content/8/2/e55.
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the basic human rights of the child’s parent. Lane Strathearn et al., Does
Breastfeeding Protect Against Abuse and Neglect? A 15 Year Cohort Study, 123
Pediatrics 483 (2009). The system imposed by the Superior Court is contrary to
evidence-based care and will undermine Pennsylvania’s child protective goals.
C. The judicial expansion of the CPSL to pregnancy will allow for any act
or condition, legal or illegal, of pregnant women to be investigated as a
potential form of child abuse.
The Superior Court’s decision in this matter suggests the expansion of
Pennsylvania’s child abuse law would be limited to cases in which a woman has
“recklessly” consumed illicit substances while pregnant. Nothing in the very
broadly worded decision, however, limits the use of the statute in such a manner.
The Superior Court’s decision opens the door to a dramatic and legislatively
unauthorized expansion of the Commonwealth’s power to investigate and intrude
upon the rights of pregnant women. As discussed above, many factors impact
pregnancy and pregnancy outcomes, as sister jurisdictions have already concluded.
See, e.g., Stallman v. Youngquist, 531 N.E.2d 355, 360 (Ill. 1988) (refusing to
recognize a tort of prenatal negligence); In re Valerie D., 613 A.2d 748, 765
(Conn. 1992) (refusing to apply termination of parental rights statute to mother’s
cocaine use while pregnant, explaining that using the law this way would have
“sweeping consequences” for other conduct during pregnancy).
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As Judge Strassburger noted in his concurring opinion below, using this law
to prosecute pregnant women “opens the door to interpretations of the statute that
intrude upon a woman's private decision-making as to what is best for herself and
her child.” He went on to list the many decisions that may or may not impact a
pregnancy, including whether to:
engage in physical activity. . . eat a turkey sandwich, soft cheese, or sushi? .
. . drink an occasional glass of wine? What about a daily cup of coffee? . . .
continue . . . medication even though there is a potential risk to the child? . . .
travel to countries where the Zika virus is present?
In the Interest of L.B., a Minor, 177 A.3d 308, 314-315 (Pa. Super. Ct. 2017). He
inquired whether a pregnant woman “is a child abuser if her partner kicks or
punches her in her abdomen during her pregnancy and she does not leave the
relationship because she fears for her own life?” Id. Under the lower court’s
interpretation, a “woman must act at least recklessly for her decision to constitute
child abuse, [but] reasonable people may differ as to the proper standard of
conduct” id., especially when it comes to pregnancy.
Applying the abuse law to pregnancy “is quite broad indeed” and can lead to
invasive, stressful investigations into every woman’s pregnancy and every aspect
of her life, improperly infringing on personal privacy, freedom of decision-making,
and undermining public health. Id. Judge Strassburger’s concerns regarding
jurisdiction over pregnant women’s choices are well founded. See, e.g., New Jersey
Div. of Youth and Family Serv. v. L.V., 889 A.2d 1153 (Sup. Ct. N.J. Chanc. Div.
17

2005) (child neglect petition based on mother’s alleged refusal during pregnancy to
take medications to reduce the risk of transmitting HIV); New Jersey Division of
Youth and Family Serv. v. V.M. & B.G., 974 A.2d 448 (Sup. Ct. NJ 2009)
(addressed child neglect petition based in part on mother’s refusal to consent to csection). Wisconsin, for example, has gone so far as to permit involuntary
detention and forced treatment of pregnant women accused of any amount of past
or current substance use for the stated purpose of protecting the fetus. Loertscher v.
Anderson, 259 F. Supp. 3d 902 (W. D. Wis. 2017) (striking down “unborn child
abuse” law as void for vagueness in violation of due process; law remains in effect
pending appeal); see also Report of the U.N. Working Group on Arbitrary
Detention on its visit to the United States of America, U.N. Doc
A/HRC/36/37/Add.2, at 15-16 (2017), http://undocs.org/A/HRC/36/37/ADD.2
(Wisconsin law is a “deprivation of liberty” that “is gendered and discriminatory in
its reach and application, as pregnancy, combined with the presumption of drug
use is the determining factor for involuntary treatment.") These cases all
demonstrate an attempt to treat pregnancy as a basis for a finding of child abuse,
neglect, or maltreatment. This is not and cannot be the law in Pennsylvania, and
this Court should reject this harmful expansion of the law.
The judicial expansion here is particularly troubling because it increases the
potential for the discriminatory use of the child abuse law against poor parents and
18

parents of color. Research reveals a disturbing prevalence of race and class
disproportionality with respect to when and how alleged child abuse claims are
reported to and handled by child welfare authorities. As the National Council of
Juvenile and Family Court Judges has noted, “Research has demonstrated that
minority children and families experience disparate decision-making in the
investigation, substantiation, removal, placement in foster care, and final
permanency determinations.” Nat’l Council of Juvenile & Family Court Judges,
Enhanced Resource Guidelines: Improving Court Practice in Child Abuse and
Neglect Cases 66 (2016),
http://www.ncjfcj.org/sites/default/files/%20NCJFCJ%20Enhanced%20Resource
%20Guidelines%2005-2016.pdf. “In 2013, African American children comprised
only 13.9% of the overall population of children in the United States but
represented nearly double that percent in foster care at 26%.” Tanya Cooper,
Racial Bias in American Foster Care: The National Debate, 97 Marquette L. Rev.
215, 224 (2013).13
Specifically, when looking at substance exposed newborns, one study
explained that infants born to Black mothers were more likely than those born to
white mothers to have been screened for illicit drugs, leading researchers to
13

See also Khiara Bridges, The Poverty of Privacy Rights 114-125 (2017) (A national study
showed “Two thirds of all cases of maltreatment identified by the study involved families with
income below $15,000” Further, “[R]esearch . . . revealed that doctors are more likely to
diagnose physical injuries among poor families as “abuse” and to diagnose them as “accidents”
among affluent families.”)
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conclude that “providers seemed to have used race as a factor in deciding whether
to screen an infant for maternal illicit drug use.” Emma Ketteringham et al.,
Healthy Mothers, Healthy Babies, 20 CUNY L. Rev. 77, fn. 53 (2016), referencing
Marc A. Ellsworth et al., Infant Race Affects Application of Clinical Guidelines
When Screening for Drugs of Abuse in Newborns, 125 Pediatrics 1379 (2010).14
This is despite the fact that drug use by Black and white women occurs at
approximately the same rate. U.S. Dept. of Health & Human Services, Results from
the 2013 National Survey on Drug Use and Health Summary of National Findings
(2014),
https://www.samhsa.gov/data/sites/default/files/NSDUHresultsPDFWHTML2013/
Web/NSDUHresults2013.pdf.
Thus, the harmful effects of the judicial expansion of this law are
overwhelmingly likely to disproportionately burden low-income women and
women of color.
III. Expanding the Child Abuse Law is Harmful to the Health and Human
Rights of Families in Pennsylvania.
Over the course of nearly three decades, nearly every leading medical and
public health organization has concluded that responding to issues of pregnancy
and substance use through a punitive legal system is wrong. It is “damaging to
14

Attached as Appendix B.6. See also Sarah CM Roberts et al., Does adopting a prenatal
substance use protocol reduce racial disparities in CPS reporting related to maternal drug use?
35 Journal of Perinatology 146 (2015).
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public health and human rights.” Amnesty International supra at 50. As a United
Nations Working Group has found, “the use in some countries of . . . punitive
rather than educative measures to prevent injury to the fetus as a result of drug or
alcohol consumption by addicted pregnant women is another manifestation of
gender discrimination.” Rep. of the Working Group on the issue of discrimination
against women in law and practice, UN Doc. A/HRC/32/44 10 (2016),
http://www.ohchr.org/Documents/Issues/Women/WG/A_HRC_32_44_WithFootn
otes.doc. The UN Special Rapporteur on extreme poverty and human rights also
critiqued the U.S.’s "confused and counter-productive drug policies" finding them
to be "highly punitive regimes directed against pregnant women, rather than trying
to provide sympathetic treatment and to maximize the well-being of the fetus.”
Philip Alston (United Nations Special Rapporteur on extreme poverty and human
rights), Statement on Visit to the USA (2017),
http://www.ohchr.org/en/NewsEvents/Pages/DisplayNews.aspx?NewsID=22533&
LangID=E.
In Pennsylvania, substance use among pregnant women is generally treated
as a matter of public health – not a basis for punishment. In 2012, Pennsylvania
established a separate Department of Drug and Alcohol Programs. “This change
reflects a strong commitment by the Commonwealth to provide education,
intervention and treatment programs to reduce the drug and alcohol abuse and
21

dependency for all Pennsylvanians.” About DDAP, Pa. Dep’t of Drugs and Alcohol
Programs (last visited Apr. 26, 2018), http://www.ddap.pa.gov/Pages/About.aspx.
In fact, the Commonwealth issued Guidelines specifically to address opioid use
disorders among pregnant women, and recommends the use of methadone and
buprenorphine, medication assisted treatments. Commonwealth of Pennsylvania,
Prescribing Guidelines for Pennsylvania: Use of Addiction Treatment Medications
in the Treatment of Pregnant Patients with Opioid Use Disorder (2016),
http://www.dos.pa.gov/ProfessionalLicensing/BoardsCommissions/Documents/Pre
scribing%20Guidelines%20Pregnant%20Patients.pdf. This Court must respect the
Commonwealth’s commitment to public health and reject the Superior Court’s
attempt to address pregnancy and substance use as a form of child abuse rather
than a public health issue.
As explained above, the Juvenile Act and the CPSL already offer a legal
framework for the protection of infants that an additional finding of child abuse
does not further. In addition to the overwhelming consensus among medical groups
that such appporaches actually undermine maternal, fetal, and child health15 – the
Pennsylvania legislature has specifically refused to enact such an expansion of the
definition of child abuse. S. 275, 2011 (Pa. 2011) (introduced amendment of child
abuse definition to include a child who at birth tested positive for certain

15

See infra III.
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substances; the bill was not passed),
http://www.legis.state.pa.us/cfdocs/billinfo/billinfo.cfm?syear=2011&sind=0&bod
y=S&type=B&bn=753.

A. Expansion of the child abuse law to pregnancy will deter women from
seeking health care.
Researchers and courts long ago determined that punishing women for being
pregnant and using certain drugs is harmful, because fear of prosecution can trigger
an avoidance of healthcare. Sarah C.M. Roberts and Amani Nuru-Jeter, Women’s
perspectives on screening for alcohol and drug use in prenatal care, 20 Women’s
Health Issues 193 (2010). Involvement of the child welfare system is often
perceived by pregnant women as punishment. In the context of criminal
prosecutions, the U.S. Supreme Court has observed, there is “near consensus in the
medical community" that addressing problems of drug use and pregnancy through
the criminal justice system will "harm, rather than advance, the cause of prenatal
health." Ferguson v. City of Charleston, 532 U.S. 67, 84 n.23 (2001) (noting the
amicus submissions of numerous leading medical and public health organizations
concluding that searching pregnant women for evidence of drug use and
facilitating their arrest will harm prenatal health by discouraging women from
seeking prenatal care.) In child protective proceedings, civil courts have
recognized that a newborn’s prenatal exposure to a particular substance alone is
23

not indicative of “harm” so as to be the sole basis for a legal finding against the
parent.16
Eminent medical organizations, including the American Medical
Association, have uniformly condemned punitive approaches to substance use
during pregnancy. Am. Med. Ass’n, Policy Statement H420.962, Perinatal
Addiction-Issues in Care and Prevention (2017) (“Transplacental drug transfer
should not be subject to criminal sanctions or civil liability . . . In particular,
support is crucial for establishing and making broadly available specialized
treatment programs for drug-addicted pregnant women wherever possible. . .”).
The American Academy of Pediatrics and American College of Obstetricians and
Gynecologists, among others, have also condemned this approach as dangerous to
both women and children. Am. Acad. Of Pediatrics Comm. on Substance Use and
Prevention, A Public Health Response to Opioid Use in Pregnancy, 139 Pediatrics
3 (2017) (“The existing literature supports the position that punitive approaches to
substance use in pregnancy are ineffective and may have detrimental effects on
16

See, e.g., Cal. Penal Code § 11165.13 (“For purposes of this article, a positive toxicology
screen at the time of the delivery of an infant is not in and of itself a sufficient basis for reporting
child abuse or neglect”); In re Dante M., 87 N.Y.2d 73, 79 (N.Y. 1995) (“a positive toxicology
for a controlled substance generally does not in and of itself prove that a child has been
physically, mentally or emotionally impaired, or is in imminent danger of being impaired.”); N.
J. Div. of Child Prot. & Permanency v. Y.N., 220 N.J. 165 (N.J. 2014) (court held the fact that
newborn experienced neonatal abstinence syndrome as a result of mother's participation in a
medically prescribed treatment program while pregnant was insufficient to establish child
neglect or abuse.)
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both maternal and child health.”); Am. Coll. of Obstetricians & Gynecologists
Comm. on Ethics, Committee Opinion No. 473, Substance Abuse Reporting and
Pregnancy: The Role of the Obstetrician-Gynecologist (2011, reaffirmed 2014)
(“Seeking obstetric–gynecologic care should not expose a woman to criminal or
civil penalties, such as incarceration, involuntary commitment, loss of custody of
her children, or loss of housing.”)
Research confirms that threats of punishment undermine rather than advance
state interests in encouraging healthy pregnancies and improved birth outcomes.
Studies have found that fetal health can only “be legitimately pursued and achieved
through maternal protection, in the form that nonpunitive therapeutic interventions
afford. Results from this study confirm that mothers themselves also have the
child’s welfare as their priority concern.” Martha Jessup et al., Extrinsic Barriers
to Substance Abuse Treatment Among Pregnant Drug Dependent Women, 33 J.
Drug Issues 285, 299 (2003); see also Nancy Poole & Barbara Isaac,
Apprehensions – Barriers to Treatment for Substance-Using Mothers 12 (British
Columbia Centre of Excellence for Women's Health 2001) (62% of the study’s
participants identified fear of losing their children as a barrier to treatment); Sarah
Roberts & Cheri Pies, Complex Calculations: How Drug Use During Pregnancy
Becomes a Barrier to Prenatal Care, 15 Maternal and Child Health J. 333, 338
(2011) (study showed that “most women feared that attending prenatal care while
25

using drugs would lead to CPS reports and losing their children”); Seema
Mohapatra, Unshackling Addiction: A Public Health Approach to Drug Use
During Pregnancy, 26 Wis. J.L. Gender & Soc'y 241, 245 (2011).
As explained above, both substance use and substance use disorders are
treated as a matter of public health in Pennsylvania, for everyone including
pregnant women. This Court should not allow an interpretation of the law that
would raise Constitutional concerns regarding equal protection, that undermines
the Commonwealth’s commitment to the health of its residents, and that could
serve as a deterrent for pregnant women to receive healthcare.
B. Women who seek healthcare will be deterred from sharing information
with physicians if such disclosures can be the basis of a child abuse
finding.
The appropriate role for a physician is as “counselor and medical advisor.”
Am. Med. Ass’n, Board of Trustees, Legal Interventions During Pregnancy:
Court-Ordered Medical Treatments and Legal Penalties for Potentially Harmful
Behavior by Pregnant Women, 264 JAMA 2663, 2666 (1990).17 A relationship of
trust is critical for effective medical care because the promise of confidentiality
encourages patients to disclose sensitive subjects to a physician. The AMA Code of
Medical Ethics’ Opinions on Confidentiality of Patient Information, 14 American
Medical Ass’n J. of Ethics 715 (2012) (“The patient should feel free to make a full

17

Attached as Appendix B.7.
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disclosure of information to the physician in order that the physician may most
effectively provide needed services.”) Transforming pregnancy outcomes into the
basis for child abuse findings, conscripts health care providers by compelling them
to collect evidence from, report on, and testify against their own patients. As the
U.S. Supreme Court has recognized, a “confidential relationship” is a necessary
precondition for “successful [professional] treatment.” Jaffee v. Redmond, 518
U.S. 1, 10 (1997). “Patients who fear sensitive information may be disclosed to
others will be inhibited from honest reporting to their physicians.” Am. Coll. Of
Obsetrics & Gynecology Comm. on Ethics, Opinion No. 663, Alcohol Abuse and
Other Substance Abuse Disorders: Ethical Issues in Obstetric and Gynecological
Practice (2015).
As explained above, healthcare providers in Pennsylvania are required to
report “to the appropriate county agency” instances of children who are “affected”
by the mother’s “substance abuse.” 23 Pa. C.S.A. § 6386. However, that report is
for the purpose “mandating the agency to conduct an assessment . . . to. . . ensure
the child's safety, and provide services to the family as needed.”18 In the Interest of
L.B., a Minor, 177 A.3d 308, at 313. The Superior Court’s ruling is improperly
transforming that report into an accusation that a pregnant woman intentionally
injured a child, equating pregnancy and the use of an illegal substance with an

18

Changes made in response to CAPTA’s 2006 amendments.
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inflicted injury. This ruling only serves the punitive purpose of placing a new
mother on the Commonwealth’s registry of child abuse, potentially for the rest of
her life.
Because the threat of such a punitive outcome can discourage pregnant
women from honest communication with their doctors or from treatment
altogether, reinterpreting laws to use in the context of pregnancy will tragically
undermine the Commonwealth’s commitment to its residents’ health.
C. Expansion of the child abuse law infringes upon the reproductive
autonomy and bodily integrity of women in Pennsylvania.
A legal regime that threatens civil prosecution and a lifetime on a registry of
child abusers in the event of a positive toxicology result for controlled substances,
creates an extraordinary risk to women who carry their pregnancies to term. Some
women who cannot overcome a substance dependency on pregnancy’s timetable
may feel it necessary to eliminate the risk of legal consequences by deliberately
terminating an otherwise wanted pregnancy. See Cleveland Board of Education v.
LaFleur, 414 U.S. 632, 640 (1974) (“there is a right ‘to be free from unwarranted
governmental intrusion into matters so fundamentally affecting a person as the
decision whether to bear or beget a child.”) J. Flavin, A Glass Half Full? Harm
Reduction Among Pregnant Women Who Use Cocaine, 32 J. Drug Issues 973, 985
tbl.2 (2002) (one study reported two-thirds of the women surveyed who reported
using cocaine while pregnant also considered having an abortion); Interim report of
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the Special Rapporteur on the right of everyone to the enjoyment of the highest
attainable standard of physical and mental health, U.N. General Assembly, 66th
Sess., 3 August 2011, UN Doc. A/66/254 (such policies can “violate the right to
health by infringing human dignity by restricting the freedoms to which individuals
are entitled under the right to health, particularly in respect to decision-making and
bodily integrity”).19
Inducing women to terminate otherwise wanted pregnancies is manifestly
inimical to the purposes the CPSL is intended to serve, and another harmful effect
of the Superior Court’s expansion of the child abuse law.
CONCLUSION
For the foregoing reasons, amici curiae respectfully request this Court to
reverse the Superior Court’s decision in this matter and reject the judicial
expansion of Pennsylvania’s child abuse law to address pregnancy.

19

In the context of criminal cases, courts have noted how fear of prosecution may impact a
woman’s decision to have an abortion. See State v. Greywind, No. CR-92-447 (N.D. Cass
County Ct. Apr. 10, 1992) (criminal defendant in North Dakota sought an abortion to avoid
prosecution for reckless endangerment of a fetus); Motion to Dismiss With Prejudice, State v.
Greywind, No. CR-92-447 (N.D. Cass County Ct. Apr. 10, 1992)(after the defendant terminated
her pregnancy, the prosecutor sought dismissal of the case stating that the “legal issues presented
are no longer ripe for litigation.”), attached as Appendix B.8; see also Whitner v. South Carolina,
492 S.E. 2d 777, 787 (SC 1997) (J. Moore dissenting); Heather Sprintz, The Criminalization of
Perinatal Aids Transmission, 3 Health Matrix: J. L. Med. 495, 525 (1993) (criminal prosecution
of pregnant women’s drug use “implicitly advocates abortion rather than childbirth, to avoid the
risk of prosecution.”)
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Appendix A: Descriptions of Individual Amici
Amicus curiae The Allegheny County Bar Foundation Juvenile Court Project
(“JCP”) has been representing indigent parents in dependency proceedings,
termination of parental rights cases and ChildLine Appeals in Allegheny County
for over thirty years and has represented thousands of clients. The JCP’s mission is
to ensure that impoverished and underprivileged parents within Allegheny County
receive fundamental fairness within the Juvenile, Orphans’, Administrative Law
and Appellate Courts concerning their dependency, termination of parental rights
and ChildLine Appeal cases. Fundamental fairness includes not only due process
and equal treatment under the law but also statutory interpretation analysis that
executes only the legislative purpose of the act.
Amicus curiae The Allentown Women's Center (“AWC”) has been providing
sexual and reproductive healthcare in Pennsylvania's Lehigh Valley since 1978.
AWC provides abortion care to 23 weeks of pregnancy, medical and surgical
gynecology, professional counseling and therapy services, and has a robust
practice providing hormone therapy and transition support to hundreds of
individuals who identify as transgender and gender non-binary. AWC is a training
site in abortion care and trans-health for nursing and medical students, OB/GYN
and family practice residents, and other graduate students.
Amicus curiae American Academy of Addiction Psychiatry (“AAAP”) is an
international professional membership organization made up of practicing
psychiatrists, university faculty, medical students and other related health
professionals. Founded in 1985, it currently represents approximately 2,000
members in the United States and around the world. AAAP is devoted to
promoting access to evidence-based practices, supporting the development and
dissemination of new information in the field of addictions, and encouraging
research on the etiology, prevention, identification, and treatment of addictions.
AAAP opposes the prosecution of pregnant women based on the belief that the
disclosure of personal drug use to law enforcement for use in criminal prosecutions
will undermine prenatal care, discourage many women from seeking substance use
treatment, and damage the medical provider-patient relationship that is founded on
principles of confidentiality.
Amicus curiae American College of Obstetricians and Gynecologists (“ACOG”)
is a national non-profit educational and professional organization that works to
promote the advancement of women’s health through continuing medical
education, practice, research, and advocacy. ACOG is the leading organization of
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women’s health care providers, with more than 58,000 members, including more
than 2,000 obstetrician-gynecologists in Pennsylvania.
ACOG is dedicated to continuously improving all aspects of healthcare for
women, establishing and maintaining the highest possible standards for education
and clinical practice, promoting high ethical standards, publishing evidence-based
practice guidelines, encouraging contributions to medical and scientific literature,
and increasing awareness among its members and the public about the changing
issues facing women’s healthcare.
ACOG supports evidence-based strategies to address the needs of women
with addictions, including the development of safe, affordable, available,
efficacious, and comprehensive alcohol and drug treatment services for all women,
especially pregnant women, and their families. ACOG opposes the use of the legal
system to address and penalize perinatal alcohol and substance use. Although legal
action against women who use drugs and alcohol while pregnant may have the
intent to produce healthy birth outcomes, negative results, including discouraging
and deterring women from obtaining obstetric and gynecologic care, are frequently
cited. Seeking obstetric–gynecologic care during pregnancy should not expose a
woman to legal consequences. For this reason, among others, ACOG urges that
the Pennsylvania law be struck down.
Amicus curiae The American Medical Association (“AMA”) is the largest
professional association of physicians, residents and medical students in the United
States. Additionally, through state and specialty medical societies and other
physician groups seated in its House of Delegates, substantially all US physicians,
residents and medical students are represented in the AMA's policy making
process. The AMA was founded in 1847 to promote the science and art of
medicine and the betterment of public health, and these remain its core purposes.
AMA members practice in every medical specialty area and in every state,
including Pennsylvania. The AMA joins this brief on its own behalf and as a
representative of the Litigation Center of the American Medical Association and
the State Medical Societies. The Litigation Center is a coalition among the AMA
and the medical societies of each state, plus the District of Columbia, whose
purpose is to represent the viewpoint of organized medicine in the courts.
Amicus curiae The American Medical Student Association (“AMSA”) is the
oldest and largest independent association of physicians-in-training in the United
States. Founded in 1950, AMSA is a student-governed, non-profit organization
committed to representing the concerns of physicians-in-training. For more than 60
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years, AMSA has represented the voice of physicians-in-training in their efforts to
best serve the public. There are four aspirations on which AMSA members focus
their activism: advocating for quality, affordable health care for all, global health
equality, enriching medicine through diversity, and professional integrity,
development and student well-being. To that end, AMSA believes that drug abuse
and addiction are not primarily criminal problems, but are health problems with
socioeconomic and legal implications, and as such, should be dealt with by health
professionals. There are many alternatives to problematic substance use; complete
abstinence from substance use is one, but not the only, solution. AMSA supports
harm-reduction-based interventions, including medication assisted treatment
(MAT) for opioid use disorder during pregnancy, as proven and effective methods
of promoting health and reducing harm among substance users who may not be
ready to stop using entirely. However, incarceration has not been shown to reduce
rates of addiction. AMSA strongly supports a shift of emphasis of drug policy
away from overly harsh, punitive policies that inevitably tend to disproportionately
affect people of color and poor people, particularly during pregnancy. AMSA
therefore discourages a criminal justice response and opposes any actions by the
Justice Department and law enforcement that fail to deal with drug abuse and
addiction as health problems.
Amicus curiae American Medical Women's Association (“AMWA”) is a
national, non-profit organization of over 10,000 women physicians and physiciansin-training representing every medical specialty. Founded in 1915, AMWA is
dedicated to promoting women in medicine and advocating for improved women's
health policy. AMWA strongly supports treatment and rehabilitation of women
who use alcohol or drugs during pregnancy, and opposes the arrest, jailing and/or
prosecution of pregnant women as a method of preventing or punishing chemical
dependency during pregnancy. AMWA encourages all pregnant women to seek
prenatal care and believes that breaching the medical confidentiality of these
women or otherwise hindering their ability to establish a relationship of trust with
their treatment providers will deter women, especially those that may be at high
risk for adverse pregnancy outcomes, from receiving prenatal care.
Amicus curiae American Society of Addiction Medicine ("ASAM") is a
nationwide organization of more than 5,000 of the nation's foremost physicians and
allied health professionals specializing in prevention and treatment of addiction.
ASAM believes that the proper, most effective solution to the problem of
substance use disorder during pregnancy lies in medical prevention, i.e. education,
early intervention, treatment, and research on chemically-dependent pregnant
women. ASAM further believes that state and local governments should avoid any
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measures defining alcohol or other drug use during pregnancy as a crime and
should avoid prosecution, jail, or other punitive measures as a substitute for
providing effective health services.
Amicus curiae The Association of Reproductive Health Professionals (“ARHP”)
is a national nonprofit, interdisciplinary health care association for clinicians and
advocates in the reproductive and sexual health care field. Founded in 1963 and
comprised of physicians, nurse practitioners, physician assistants, pharmacists,
certified nurse midwives, researchers, educators, and other allied professionals,
ARHP is an important source of sexual and reproductive health education and
information for health care professionals, patients, legislators, industry
representatives, and the public at large. With regard to In the Interest of: L.B., a
Minor Appeal of: CCCYS, in the Superior Court of Pennsylvania, ARHP is
concerned that if this ruling were allowed to become law, it would pose serious
general public health risks, including stigmatizing mothers and deterring them
from pursuing needed substance abuse treatment and care. For these reasons,
ARHP supports this amicus brief.
Amicus curiae the Black Women’s Health Imperative (“BWHI”) has been the
only national organization dedicated solely to improving the health and wellness of
our nation’s 21 million Black women and girls - physically, emotionally and
financially for more than 30 years. BWHI advances and promotes Black women’s
health in three ways: evidence-based programs and initiatives; policy and
advocacy; and research translation. As part of their advocacy for the health of
Black women and their families, BWHI seeks to ensure Black women’s
reproductive autonomy is protected. The criminalization and prosecution of
pregnant people disproportionately affect low income women and Black women.
BWHI works to improve the health of Black women and girls through a
reproductive justice lens, which includes pushing back on policies and laws that
function to interfere with their reproductive health.
Amicus curiae Center for Gender and Justice ("CGJ") seeks to develop genderresponsive policies and practices for women and girls who are under criminal
justice supervision. The Center is committed to research and to the implementation
of policies and programs that will encourage positive outcomes for this
underserved population.
Amicus curiae The Center for Reproductive Rights (the “Center”) is a global
nonprofit organization incorporated and headquartered in New York that uses the
power of law to advance reproductive rights as fundamental human rights around
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the world. The Center has undertaken a variety of initiatives, both in the U.S. and
around the globe, to ensure that women do not lose their core rights to autonomy,
dignity, or equality when they become pregnant. As part of its work to ensure legal
guarantees to the full range of reproductive rights, the Center works to promote
and ensure non-discriminatory access to safe and respectful maternal health care.
The Center has advocated against the shackling of women in prison during
childbirth in the U.S., and challenged the detention of postpartum women for
failure to pay medical bills in Kenya. To carry out its work, the Center promotes
the domestic and international application of international human rights
instruments and consideration of related precedent in comparative law.
Amicus curiae Community Legal Services of Philadelphia (“CLS”) is a nonprofit organization that provides free legal assistance to low-income individuals on
a broad range of civil matters, including public benefits, landlord/tenant, utilities,
mortgage foreclosure, employment and other areas of great need in Philadelphia.
While the Employment Unit handles a significant amount of more traditional
employment law matters, the largest need for CLS’ clients is addressing barriers to
employment, such as criminal records and child abuse reports. Over the past five
years, CLS’ office has handled hundreds of abuse expungement cases. The Family
Advocacy Unit (FAU) is a unit within CLS which provides high quality
representation to hundreds of parents each year in Philadelphia dependency and
termination of parental rights proceedings. As part of its mission, the FAU works
to ensure that low-income vulnerable families involved with the child welfare
system receive the due process to which they are entitled and have meaningful
access to justice in these extremely important proceedings. In addition to
individual client representation, the FAU engages in policy advocacy and
continuing legal education at both a statewide and local level to improve outcomes
for children and families.
Amicus curiae Delaware County Women’s Center (“DCWC”) is a state licensed
private doctor’s office that has a professional medical team specializing in
medication abortion services up to 10 weeks of pregnancy. DCWC provides
compassionate abortion care and reproductive health services, inspired by
DCWC’s belief in the autonomy of the individual, and DCWC’s commitment to
strengthening communities and building a better future. DCWC believes that
threatening policies against substance-using women will discourage them from
seeking medical care or treatment during their pregnancy for fear of facing legal
penalization. No one should have to sacrifice their health in order to avoid punitive
action.
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Amicus curiae Facing Addiction with NCADD (The National Council on
Alcoholism and Drug Dependence, Inc. has merged with Facing Addiction). The
organization, with its Network of Affiliates, is dedicated to turning the tide on
America’s addiction epidemic through education, information and advocacy. The
Network of Affiliates provides prevention, education, information, referral,
advocacy, and hope in the fight against the chronic diseases of alcoholism and
other drug addictions. For nearly 75 years, they have provided confidential
assessment and referral services for persons addicted to alcohol and other drugs
and their families. In 1990, the NCADD Board of Directors adopted a policy
statement on 'Women, Alcohol, Other Drugs, and Pregnancy' recommending that
'states should avoid measures which would define alcohol and other drug use
during pregnancy as prenatal child abuse and should avoid prosecutions, jailing, or
other punitive measures which would serve to discourage women from seeking
health care services.
Amicus curiae Harm Reduction Coalition ("HRC") is a national advocacy and
capacity-building organization that promotes the health and dignity of individuals
and communities impacted by drug use. HRC was founded in 1993 and
incorporated in 1994 by a working group consisting of syringe exchange providers,
advocates, and drug users. Today, HRC is a diverse network of community-based
organizations, service providers, researchers, policy-makers, academics, and
activists challenging the persistent stigma placed on people who use drugs, and
advocating for sensible policy reform. HRC advances policies and programs that
help people address the adverse effects of the "War on Drugs" and drug use
including overdose, HIV, Hepatitis C, addiction, and incarceration. HRC
recognizes that the structures of social inequality impact the lives and options of
affected communities. Since its inception in 1994, HRC has advanced harm
reduction philosophy, practice, and public policy by prioritizing areas where
structural inequalities and social injustice magnify drug related harm.
Amicus curiae Harm Reduction International is a leading non-governmental
organization working to promote and expand support for harm reduction. Harm
Reduction International works to reduce the negative health, social and human
rights impacts of drug use and drug policy by promoting evidence-based public
health policies and practices, and human rights based approaches to drug policy.
Harm Reduction International is an NGO in Special Consultative Status with the
Economic and Social Council of the United Nations.
Amicus curiae the Health Federation of Philadelphia has a mission to expand
access to comprehensive, coordinated and culturally responsive health and social
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services for underserved populations in the Greater Philadelphia region. Health
Federation of Philadelphia advocates for policies that reduce stigma and increase
engagement in care for vulnerable adults, children and families and opposes
policies that erect barriers to treatment and support.
Amicus curiae Institute for Health and Recovery ("IHR") is a statewide service,
research, policy and program development agency. IHR's mission to develop a
comprehensive continuum of care for individuals, youth and families affected by
alcohol, tobacco and other drug use, mental health problems and violence/trauma.
IHR focuses on the development of collaborative models of service delivery and
the integration of gender-specific, trauma-informed and relational/cultural models
of prevention, intervention and treatment. IHR serves individual women and men,
and families, with a continuing emphasis on serving pregnant and parenting
women and their children, and on fostering family-centered, strength-based and
multiculturally competent approaches. IHR members know firsthand the fears
pregnant substance-abusing women have regarding prosecution, causing them to
be reluctant to seek prenatal care and substance abuse treatment.
Amicus curiae Legal Action Center (“LAC”) is a national, non-profit law and
policy organization, with offices in New York and Washington, D.C., that fights
discrimination against and promotes the privacy rights of individuals with criminal
records, substance use disorders, and/or HIV/AIDS. LAC’s work includes
extensive policy advocacy to expand prevention and treatment opportunities for
people with or at risk for substance use disorders and to oppose legislation and
other measures that employ a punitive, rather than public health approach, to
addiction. LAC has also represented individuals and substance use disorder
treatment programs who face discrimination based on inaccurate stereotypes about
the disease of addiction. The question posed in this case is of vital concern to
LAC's constituency across the country.
Amicus curiae Legal Voice is a non-profit public interest organization that works
in the Pacific Northwest to advance the legal rights of women through public
impact litigation, legislation, and legal rights education. Since its founding in 1978
(as the Northwest Women's Law Center), Legal Voice has been dedicated to
protecting and expanding women's legal rights. Toward that end, Legal Voice has
advocated for legislation protecting pregnant persons' rights, including their rights
to be free from shackling if they are incarcerated and pregnant or in labor. In
addition, Legal Voice has participated as counsel and as amicus curiae in the
Pacific Northwest and across the country in numerous cases involving the rights of
pregnant and birthing women. Legal Voice opposes, and has successfully
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challenged, prosecutions of women for their pregnancy outcomes and works to end
punitive measures that undermine the humanity and legal rights of all pregnant
women.
Amicus curiae Maternity Care Coalition (“MCC”), since 1980, has assisted more
than 100,000 families throughout Southeastern Pennsylvania, focusing particularly
on neighborhoods with high rates of poverty, infant mortality, health disparities,
and changing immigration patterns. MCC knows a family’s needs change as they
go through the pregnancy and their child’s first years and MCC offers a range of
services and programs for every step along the way including helping families
dealing with substance use disorder and child abuse. MCC works with families on
the frontline starting with MCC’s home visiting programs that help parents with
programs which strengthens families, promotes positive parenting practices and
encourages early learning. Evidenced based parenting skills are taught that help
reduce child abuse and neglect. In addition MCC has programs working with high
risk women suffering from behavioral health issues including substance use
disorder. MCC works with babies diagnosed with neonatal abstinence syndrome
providing home visiting support, which is part of the plan of safe care for the baby.
MCC engages in advocacy supporting regional and state efforts addressing the
opioid epidemic.
Amicus curiae National Advocates for Pregnant Women (“NAPW”) is a nonprofit organization that advocates for the rights, health, and dignity of all women,
focusing particularly on pregnant and parenting women, and those who are most
likely to be targeted for state control and punishment. Through litigation,
representation of leading medical and public health organizations and experts as
amicus, and through organizing and public education, NAPW works to ensure that
women do not lose their constitutional, civil, and human rights as a result of
pregnancy. The organization also conducts research and has published a peerreviewed study on prosecutions of and forced medical interventions on pregnant
women. NAPW believes that health and welfare problems experienced by women
during pregnancy should be addressed as health issues, not as crimes, and
promotes policies that actually protect maternal, fetal, and child health.
Amicus curiae National Alliance of Medication Assisted Recovery ("NAMA
Recovery") is an organization composed of Medication Assisted treatment (i.e.
methadone and buprenorphine) patients and healthcare professionals who support
quality opiate agonist treatment. NAMA Recovery has thousands of members
worldwide with a network of chapters in the United States and international
affiliated organizations. The primary objective of NAMA Recovery is to advocate
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for the patient in treatment by destigmatizing and empowering MAT patients. The
goals of NAMA Recovery include eliminating discrimination against MAT
patients, including pregnant and parenting women; creating a more positive image
of MAT; helping to preserve patients' dignity and rights and making treatment
available on demand to every person who needs it. First and foremost, NAMA
Recovery confronts the negative stereotypes that impact the self esteem and worth
of many medication-assisted treatment patients with a powerful affirmation of
pride and unity.
Amicus curiae National Association of Neonatal Nurses (“NANN”) is a
community of registered nursing professionals at all stages of their careers who
care for newborn infants born with a variety of health challenges, including
prematurity, birth defects, infection, cardiac malformations, and surgical problems.
For more than 30 years, NANN has supported its members and advanced the
profession by providing opportunities for members to influence care for neonates
and their families, collaborate with leaders and peers in their field, and gain
knowledge to improve their daily practice.
Amicus curiae The National Association of Perinatal Social Workers
(“NAPSW”) was incorporated in 1980 for the purpose of promoting, expanding,
and enhancing the role of social work in perinatal health care. The NAPSW helps
individuals, families, and communities respond to psychosocial issues that emerge
during the period from pre-pregnancy through an infant's first year of life.
Amicus curiae National Coalition for Child Protection Reform (“NCCPR”) is
an organization of professionals from the fields of law, psychology, social work,
and journalism who are dedicated to improving child welfare systems through
public education and advocacy. NCCPR is a tax-exempt non-profit organization
founded at a 1991 conference at Harvard Law School. NCCPR is incorporated in
Massachusetts and headquartered in Alexandria, Virginia. Further information
about the organization is available on its website, www.nccpr.org
Amicus curiae The National Women’s Health Network (“NWHN”) was founded
in Washington, DC, in 1975 to improve the health of all women by developing and
promoting a critical analysis of women’s health issues. NWHN works to defend
women’s sexual and reproductive health and autonomy against threats that seek to
undermine women's ability to make the best decisions regarding their own health.
Amicus curiae New Voices for Reproductive Justice (“NVRJ”) is a Human
Rights and Reproductive Justice advocacy organization with a mission to build a
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social change movement dedicated to the full health and well-being of Black
women, femmes, and girls in Pennsylvania and Ohio. Since 2004, the organization
has served over 75,000 women of color and LGBTQIA+ people of color, through
community organizing, grassroots activism, civic engagement, youth mentorship,
leadership development, culture change, public policy advocacy and political
education. New Voices defines Reproductive Justice as the human right of all
people to have full agency over their bodies, gender identity and expression,
sexuality, work, reproduction and the ability to form families. New Voices stands
in staunch opposition to laws that criminalize birth outcomes and pregnant women
who have used substances during pregnancy. Such laws create fear of
criminalization that could deter mothers who may be struggling with addiction
from seeking care, and are likely to unequally harm women of color and poor
women. Women of color face disproportionately high rates of pregnancy-related
maternal deaths and infant mortality for a number of reasons, including the
pervasive effects of institutional racism, stress, and barriers to comprehensive
reproductive healthcare. New Voices firmly believes that, rather than criminalizing
mothers, lawmakers should pass laws that increase access to a full range of
pregnancy related and substance treatment care.
Amicus curiae the Pennsylvania Chapter, American Academy of Pediatrics
(“The PA Chapter”) is a state level organization of approximately 2200
pediatricians who are dedicated to promoting the health and well being of children.
The PA Chapter accomplishes its mission through advocacy, education, quality
improvement and practice support. In carrying out this mission, The PA Chapter
collaborates with any entities that touch the lives of children, including families,
communities, media, public officials, insurers and other advocacy groups. The PA
Chapter is in favor of any initiative that supports families of working women.
Amicus curiae Pennsylvania Coalition Against Domestic Violence (“PCADV”)
is a private nonprofit organization working at the state and national levels to
eliminate domestic violence, secure justice for victims, enhance safety for families
and communities, and create lasting systems and social change. PCADV was
established in 1976 as the nation’s first domestic violence coalition, and is now
comprised of 60 funded community-based domestic violence programs across
Pennsylvania, providing a range of life-saving services, including shelters,
hotlines, counseling programs, safe home networks, medical advocacy projects,
transitional housing and civil legal services for victims of abuse and their children.
Current PCADV initiatives provide training and support to further advocacy on
behalf of victims of domestic violence and their children.
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Amicus curiae the Pennsylvania Medical Society (“the Medical Society”) is a
Pennsylvania non-profit corporation that represents physicians of all specialties
and is the Commonwealth’s largest physician organization. The Medical Society
regularly participates as amicus curiae in cases raising important health care
issues, including issues that have the potential to adversely affect the quality of
medical care. Through these efforts, PAMED advocates for the interpretation of
laws that are in the best interest of Pennsylvania’s citizens. Accordingly, the
Medical Society’s overriding concern in this case is an interpretation of the Child
Protective Services law that promotes that health and safety of the mother and
child.
Amicus curiae Pennsylvania Society of Addiction Medicine (“PSAM”), is the
Pennsylvania branch of ASAM, representing physicians specializing in the care
and treatment of addicted individuals. PSAM’s mission is to educate fellow
clinicians and the public at large, to advocate for patients to have access to
treatment without discrimination, and to combat stigma against addicted persons.
PSAM’s parent organization ASAM (American Society of Addiction Medicine)
has authored a public policy statement on “Substance Use, Misuse, and Use
Disorders During and Following Pregnancy, with an Emphasis on Opioids.”
Amicus curiae the Philadelphia Department of Public Health has a mission to
protect and promote the health of all Philadelphians and to provide a safety net for
the most vulnerable.
Amicus curiae Physicians for Reproductive Health (“PRH”) is a doctor-led
nonprofit that seeks to assure meaningful access to comprehensive reproductive
health services, including contraception and abortion, as part of mainstream
medical care. Founded in 1992, the organization currently has over 6,000
members across the country, including over 3,000 physicians who practice in a
range of fields: obstetrics and gynecology, pediatrics, family medicine, emergency
medicine, cardiology, public health, neurology, radiology, osteopathic medicine,
and more. These members, many of whom provide abortion care, include faculty
and department heads at academic medical centers and top hospitals.
Amicus curiae Philadelphia Women’s Center (“PWC”) has been continually
meeting the needs of women and families by providing professional, confidential
and compassionate abortion care since 1972. Philadelphia Women’s Center (PWC)
provides compassionate abortion care and reproductive health services, inspired by
PWC’s belief in the autonomy of the individual, and PWC’s commitment to
strengthening communities and building a better future. PWC believes that
A-11

threatening policies against substance-using women will discourage them from
seeking medical care or treatment during their pregnancy for fear of facing legal
penalization. No one should have to sacrifice their health in order to avoid punitive
action.
Amicus curiae Project RESPECT (Recovery, Empowerment, Social Services,
Education, Community and Treatment) Addiction Recovery in Pregnancy at
Boston Medical Center is a comprehensive, multidisciplinary team treating
pregnant women with Substance Abuse Disorders in the Greater Boston Area. Dr.
Kelley Saia, an Assistant Professor of Obstetrics and Gynecology at Boston
University Medical School, is the director of the program. Project RESPECT has
been helping and treating pregnant women for several decades; Dr. Saia has been
the director since 2006. Project RESPECT cares for and treats more than 125
mother/baby pairs per year, managing their medical, obstetric and psychiatric
health. Project RESPECT provides opioid maintenance therapy, including
methadone and buprenorphine. As one of the largest addiction treatment and
obstetrics clinics in the country, Project RESPECT strongly objects to the
appellee’s position in this case. Opioid maintenance therapy during pregnancy is
the American College of Obstetrics and Gynecology's recommended treatment for
women with opioid addiction during pregnancy. Comprehensive care for women
with substance abuse disorders, specifically opioid addiction, which includes
methadone or buprenorphine, has been shown to reduce preterm delivery, NICU
admissions, and low birth weight, not to mention the harm reduction of morbidity
for the mother.
Amicus curiae SisterReach, founded October 2011, is a Memphis, TN based
grassroots 501c3 non-profit supporting the reproductive autonomy of women and
teens of color, poor and rural women, LGBT+ and gender non-conforming people
and their families through the framework of Reproductive Justice. SisterReach’s
mission is to empower its base to lead healthy lives, raise healthy families and live
in healthy communities. SisterReach provides comprehensive reproductive and
sexual health education to marginalized women, teens and gender non-conforming
people, and advocate on the local, state and national levels for public policies
which support the reproductive health and rights of all women and youth.
Amicus curiae SisterSong: Women of Color Reproductive Justice Collective
("SisterSong") is a national organization of Indigenous women and women of color
and allied organizations and individuals working for Reproductive Justice. Its core
principles are threefold: it believes that every woman has the human right to
choose if and when she will have a baby and the conditions under which she will
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give birth; the human right to decide if she will not have a baby and her options for
preventing or ending a pregnancy; and the human right to parent the children she
already has with the necessary social supports to do so. Through advocacy,
mentoring, and support, SisterSong raises the voices of women of color impacted
by human rights violations on the national, state, and local levels.
Individual Experts
Institutional affiliations designated with * are provided for identification purposes
only.
Amicus curiae Kara R. Finck, JD*, is a Practice Professor of Law at University of
Pennsylvania Law School and the Director of the Interdisciplinary Child Advocacy
Clinic. In her clinic, she focuses on the civil legal needs of children and families
through a holistic, interdisciplinary model of representation. Professor Finck
previously served as the Managing Director of the Family Defense Practice at The
Bronx Defenders where she oversaw the first institutional representation program
for parents accused of abuse or neglect in Bronx Family Court. There she created
a groundbreaking model for holistic representation of parents involved in the child
welfare system. As a lecturer, she has presented both nationally and
internationally on issues including child welfare, parents’ rights, child advocacy
and interdisciplinary collaboration. She co-authored “Social Work Practice and the
Law” (Springer Publishing, 2011) and has written on child welfare theory and
practice in various law journals.
Amicus curiae Sarah Katz, JD* is an Associate Clinical Professor of Law at the
Temple University Beasley School of Law. In that capacity she directs the Family
Law Litigation Clinic of the Temple Legal Aid Office, which provides free legal
services to low-income residents of Philadelphia in a variety of family law
matters. An expert in family law and child protection, a practicing attorney for 15
years, and a clinical law professor, Ms. Katz is deeply concerned about the
dampening effect the law at issue in this matter (and similar laws) will have on low
income women, and particularly low income women of color.
Amicus curiae Dorothy E. Roberts, JD*, is the fourteenth Penn Integrates
Knowledge Professor, George A. Weiss University Professor, and the inaugural
Raymond Pace and Sadie Tanner Mossell Alexander Professor of Civil Rights at
University of Pennsylvania, where she holds appointments in the Law School and
Departments of Africana Studies and Sociology. An internationally recognized
scholar, public intellectual, and social justice advocate, she has written and
lectured extensively on the interplay of gender, race, and class in legal issues and
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has been a leader in transforming public thinking and policy on reproductive
health, child welfare, and bioethics. Professor Roberts is the author of the awardwinning books Killing the Black Body: Race, Reproduction, and the Meaning of
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Objective: This is a systematic review of the literature on the causes of stillbirth and clinical
opinion regarding strategies for its prevention.
Study design: We reviewed the causes of stillbirth by performing a Medline search limited to
articles in English published in core clinical journals from January 1, 1995, to January 1, 2005.
Articles before this date were included if they added historical information relevant to the topic. A
total of 1445 articles obtained, 113 were the basis of this review and chosen based on the criterion
that stillbirth or fetal death was central to the article.
Results: Fifteen risk factors for stillbirths were identified and the prevalence of these conditions
and associated risks are presented The most prevalent risk factors for stillbirth are prepregnancy
obesity, socioeconomic factors, and advanced maternal age. Biologic markers associated with
increased stillbirth risk are also reviewed, and strategies for its prevention identified.
Conclusion: Identification of risk factors for stillbirth assists the clinician in performing a risk
assessment for each patient. Unexplained stillbirths and stillbirths related to growth restriction
are the 2 categories of death that contribute the most to late fetal losses. Late pregnancy is
associated with an increasing risk of stillbirth, and clinicians should have a low threshold to
evaluate fetal growth. The value of antepartum testing is related to the underlying risk of stillbirth
and, although the strategy of antepartum testing in patients with increased risk will decrease the
risk of late fetal loss, it is of necessity associated with higher intervention rates.
Ó 2005 Mosby, Inc. All rights reserved.

Methods
A Medline search was used with the MeSh terms
‘‘etiology,’’ ‘‘causality,’’ ‘‘pregnancy outcome,’’ ‘‘fetal
death,’’ ‘‘stillbirth,’’ as was limited to human subjects,
English articles with abstracts in core clinical journals
from January 1, 1995, to January 1, 2005, identiﬁed
1445 papers. Articles were chosen if they had suﬃcient
statistical power to address the risk factor of interest and

* Reprint requests: Ruth C. Fretts, MD, MPH, Harvard Vanguard
Medical Associated 230 Worchester St, Wellesley, MA 02481.
E-mail: Rfretts@vmed.org
0002-9378/$ - see front matter Ó 2005 Mosby, Inc. All rights reserved.
doi:10.1016/j.ajog.2005.03.074

were performed in developed countries. A total of 113
were identiﬁed with this search and an additional 9 were
cited for their historical information.

Scope of the problem
Although stillbirth is infrequent, it occurs 10 times more
often than sudden infant death.1 In the United States,
stillbirth accounts for a large proportion of all perinatal
losses, although its causes remain incompletely understood. In developing nations, preterm births and
stillbirths are grossly underreported, thus making international comparisons diﬃcult. Even in developed nations, there is considerable variability in the threshold
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Figure 1 Infant death rates, fetal death rates, and neonatal
death rates.6
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due in large part to an increase in assisted reproduction
techniques.9
In large databases, fetal death is stratiﬁed by gestational age into early losses (ie, 20-28 weeks) and late
fetal death (29 weeks or more; Figure 2).6 Presumably,
this approach was used initially to divide those pregnancies that might be salvageable (ie, late losses), from
very early term losses, the majority of which would not
be salvageable. Recent advances in neonatal care make
this distinction somewhat arbitrary, but the causes of
fetal death do vary according to gestational age.10 The
prevention of early fetal losses, in which a large proportion is related to infection, has been the most diﬃcult
to impact to date.10 Ideally, of course, stillbirths deserve
the same systematic evaluation as sudden infant deaths.
If an obvious cause of death is not found, then by
exclusion the stillbirth is usually considered ‘‘unexplained.’’ Only when fetal deaths are reported according
to the speciﬁc causes of fetal demise can appropriate
strategies be designed to reduce these losses.

Causes of stillbirth
Figure 2 Early (20-28 weeks of gestation) and late (29C weeks
of gestation) fetal deaths.6

for reporting stillbirth. These include diﬀerences in
either the length of gestation or the birth weight.2-4
The World Health Organization (WHO) classiﬁcation of
stillbirth is deﬁned as fetal loss in pregnancies beyond 20
weeks of gestation, or, if the gestational age is not
known, a birth weight of 500 g or more, which corresponds to 22 weeks of gestation in a normally developing fetus.5
In the United States during 2002, there were approximately 26,000 stillbirths, a rate of 6.4/1,000 total births.
There also were about 28,000 infant deaths (equaling a
rate of 7.0/1,000 live births), and 19,000 neonatal deaths
(4.7/1,000 live births).6 Black women have more than
twice the rate of stillbirth of white women and, although
some of this increased risk can be attributed both to access
to, and quality of, medical care, other factors probably
play a role as well.6-8 Within the United States, there is no
national program of review for these losses. Death certificates are ﬁlled out by the delivering clinician typically
before autopsy and other data relevant to the stillbirth
evaluation are available. Also, there is no international
consensus on the classiﬁcation of perinatal loss.
Since the 1950s, there has been a decline in rate of
stillbirth, but it has not declined to the same extent as
the neonatal death rate (Figure 1). Indeed, recent data
from the United Kingdom show that there has been a
slight increase in the stillbirth rate, related perhaps to
the growing number of pregnancies in older women, as
well as to increased numbers of multiple pregnancies,

One of the largest and most comprehensive analyses of
the causes of fetal death has been compiled and reported
with the use of a Canadian database maintained at
McGill University.10 This analysis evaluated 709 stillbirths among 88,651 births with a 97% autopsy rate.
This study was able to track changes in the speciﬁc
causes of stillbirth over 3 decades (Figure 3). Since the
1960s, when the database was created, the greatest
reductions in stillbirth occurred when strategies were
developed to intervene in speciﬁc causes of fetal demise.
Since the introduction of Rh immune prophylaxis, for
example, there has been a 95% reduction in stillbirths
because of Rh isoimmunization. Stillbirths during labor
(intrapartum asphyxia) also decreased by 95% after the
introduction of intrapartum monitoring (Figure 3).
Currently, these causes of stillbirth account for less
than 1 fetal death per 10,000 births. Higher rates of
intrapartum asphyxia in fetuses weighing more than 2.5
kg suggests deﬁciencies in obstetric quality of care.11,12
Interestingly, in the McGill experience throughout the
30-year study period, there was a low rate of stillbirths
among women who had preeclampsia or diabetes (ie,
less than 2/10,000), due in large part to aggressive
management of these conditions.
Among other causes of stillbirth, the small-forgestational-age (SGA) (ie, !2.4th percentile) fetus had
an incidence of stillbirth of 46.8 per 1000, whereas the
appropriate-for-gestational-age fetus had a rate of 4.0
per 1000 (odds ratio [OR] = 11.8; 95% CI 8.1-17.1).10
The identiﬁcation and appropriate management of the
growth-restricted fetus remains a signiﬁcant opportunity
for stillbirth prevention. Indeed, although 25% of
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Figure 3 *P ! .5 for 1961-1969 compared with 1980-1988 rates. Reprinted from Fretts RC, Boyd ME, Usher RH, Usher HA. The
changing pattern of fetal death 1961-1986. Obstet Gynecol 1992;79;37.

stillbirths that occurred in women carrying a SGA fetus
had known risk factors such as maternal hypertension,
most pregnancies that ended in stillbirth in nonanomalous growth-restricted fetuses had not been identiﬁed as
having a problem with fetal growth.
Between 24 and 27 weeks of gestation, the most
common causes of stillbirth were related to infection
(19%), abruption (14%), or signiﬁcant lethal anomalies
(14%), and 21% were ‘‘unexplained.’’ As noted previously, stillbirths related to infection occur most frequently in fetuses weighing less than 1000 g. The
stillbirth rates due to infection, like that of preterm
birth, have been quite resistant to change despite the
availability and wide use of antibiotics.10 The risk of a
fetal death due to abruption has actually decreased
modestly over several decades, although it also remains
a signiﬁcant cause of perinatal morbidity and mortality.

Unexplained stillbirth
After 28 weeks of gestation, the most common category
of a stillbirth is that of ‘‘unexplained,’’ followed by

deaths related to fetal malnutrition, and abruption
(Table I.) The proportion of fetal deaths that have no
known cause after complete pathologic evaluation increases as gestational age advances.10 A fetal death that
is unexplained by fetal, placental, maternal, or obstetric
factors is the most frequent type of fetal demise, representing between 25% and 60% of all fetal deaths.13-17
It is also one of obstetrics’ most distressing outcomes,
because preventative eﬀective strategies have not yet
been identiﬁed, in large part because unexplained
fetal demise is, by deﬁnition, a diagnosis of exclusion
and depends on the rigorousness of the stillbirth
assessment.15
In the ﬁrst comprehensive analysis of a single large
database, Yudkin et al13 evaluated the timing of fetal
demise in 40,635 deliveries in Oxford, England, from
1978 to 1985, in all gestations of 28 weeks or greater. In
their examination of 63 unexplained fetal deaths (ie,
43% of all fetal deaths) in this cohort, they found that
the risk of unexplained fetal demise more than doubled
in pregnancies of greater than 40 weeks of gestation. In
the largest study of unexplained stillbirth to date, Huang
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Table I Most frequent types of stillbirth according to
gestational age
24-27 weeks

28-36 weeks

37C weeks

Infection (19%)

Unexplained
(26%)
Fetal malnutrition
(19%)
Abruptio placenta
(18%)

Unexplained
(40%)
Fetal malnutrition
(14%)
Abruptio placenta
(12%)

Abruptio
placenta (14%)
Anomalies (14%)

Fetal malnutrition was defined as an otherwise unexplained fetus
weighing less than the 2.4%, anomalies were only considered a cause
of death if they were potentially lethal. The unexplained stillbirth was
diagnosed when other causes of death were eliminated with the use of
a comprehensive evaluation that included autopsy in 97% of cases.
Adapted from Fretts et al10 and Fretts and Usher.20

et al14 described a number of apparent risk factors for
unexplained stillbirth in a cohort of women from 1978
to 1996. These risk factors included advanced maternal
age (ie, 40 years or older, OR = 3.7, 95% CI 1.3-10.6),
low educational attainment (OR = 2.5. 95% CI 1.15.5), alterations in fetal growth (ie, between the 2.4-10.0
percentile OR = 2.8, 95% CI 1.5-5.2), infants larger
than the 87th percentile (OR = 2.4, 95% CI 1.3-4.4),
primiparity (OR = 1.9, 95% CI 1.1-3.1), parity 3 or
greater (OR = 2.4, 95% CI 1.0-5.7), and the presence of
cord loops (OR = 1.7, 95% CI 1.0-2.97).
Froen et al,15 using a large data set from Norway,
reported ﬁndings similar to those of Huang et al,14
although with slightly higher risk estimates for advanced
maternal age (ie, 35 years or older, OR = 5.1, 95% CI
1.3-19.7), low educational attainment (OR = 3.7, 95%
CI 1.5-9.8), prepregnancy obesity, and a body mass index
(BMI) of greater than 25 (OR = 2.4, 95% CI 1.1-5.3).
Smoking is also associated with the unexplained growthrestricted stillbirth,18,19 but appeared not to be associated with stillbirths among appropriate-for-gestational
age fetuses.14 With respect to the timing of unexplained
fetal deaths, these studies and others have consistently
shown increased losses late in pregnancy, with the rate
rising signiﬁcantly after 37 to 39 weeks of gestation.13-15
In addition, Fretts and Usher,10 using the McGill
Obstetrical Neonatal Database, found that this increase
was more pronounced in older women (Figure 4).20

Common risk factors for stillbirth
Race and socioeconomic factors
Nationally, black women consistently have had approximately twice the risk of stillbirth of white women,
although typically these rates are not adjusted for
diﬀerences in obstetric and socioeconomic factors. In
Massachusetts in 2002, for example, the household
income for black families was signiﬁcantly lower than

Figure 4 Reprinted with permission. Fretts RC, Usher RH.
Fetal death in women in the older reproductive age group.
Contemporary Reviews in Obstetrics and Gynecology
1997;9:173-9.

that of white families, and black women are less likely to
receive adequate prenatal care, less likely to have completed a high school education, and more likely to have
received publicly funded prenatal care.21 Black mothers
who have had a stillbirth were also less likely than white
mothers to have sought obstetric care in the ﬁrst 3
months of pregnancy.22
Even when evaluating only women who had received
adequate prenatal care, Vintzileos et al7 found that, in the
United States, black women still had twice the risk of
stillbirth when compared with white women. The excess
of stillbirth was attributed to higher rates of diabetes,
hypertension, placental abruption, and premature rupture of membranes.7 Given that black women are a
relatively high-risk group for stillbirth, increasing access
to prenatal care, and the identiﬁcation and management
of those medical and socioeconomic risk factors that
contribute to stillbirth obviously will be important.

Advanced maternal age
Advanced maternal age remains an independent risk
factor for stillbirth, even after accounting for medical
conditions that are more likely to occur in older women,
such as multiple gestation, hypertension, diabetes, previous abortion, and abruptio placenta, all of which are
associated with higher rates of stillbirth. Older women
are also more likely to have preterm births, and growthrestricted infants.26-29 Historically, women 35 years or
older also have had an increased risk of stillbirth related
anomalies.20 Nevertheless, with the introduction of
prenatal diagnostic testing and the availability of elective abortion, where these services are available, there
has been a signiﬁcant reduction in this cause of perinatal
demise.30 Indeed, longitudinal databases that track
anomalies show a transfer of fetal deaths from after
20 weeks to elective terminations before 20 weeks.31
After the introduction of routine prenatal diagnosis in
the McGill population, for example, women 35 years or
older had fewer stillbirths related to lethal anomalies,
declining to that observed in younger counterparts. In
recent years in this population, the only type of stillbirth
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that was statistically more common in older women was
the ‘‘unexplained’’ category of fetal demise, and these
were likely to occur late in pregnancy.20

Obesity
The prevalence of maternal obesity is increasing steadily
and is associated with an increased risk of fetal macrosomia and perinatal mortality.32-36 The reasons for this
association are speculated to be due to behavioral, socioeconomic, as well as obstetric factors. Obese women are
more likely to smoke and to have pregnancies complicated by gestational diabetes and preeclampsia.37 However, even when controlling for these factors, an elevated
BMI remains a signiﬁcant risk factor for stillbirth,33,36
and the association appears to increase as the gestation
advances. A number of mechanisms for the increased
risk seen in obese women have been postulated. Thinner
women may be better able to perceive decreased fetal
movements. Maternal obesity is also associated with
hyperlipidemia,38 which may contribute to increased
endothelial dysfunction, platelet aggregation, as well as
to clinically signiﬁcant atherosclerosis. Sleep studies of
pregnant women have shown that obese women spend
more time snoring (32% vs 1%; P ! .001), have more
apnea-hypoxia events (1.7 vs 0.2/h; P ! .05), and
have more episodes of oxygen desaturation (5.3 vs 0.3/h;
P ! .005) than nonobese pregnant women.39 Snoring
has also been associated with pregnancy-induced hypertension and fetal growth restriction.40 Indeed, in addition to advanced maternal age and low socioeconomic
status, as discussed previously, the most prevalent risk
factor for stillbirth is prepregnancy obesity.

Thrombophilias
Our understanding of the relationship between inherited
abnormalities of blood clotting and stillbirth is seriously
deﬁcient, in that there have been no large populationbased studies that have evaluated this association.41-44
The relationship between late fetal death and thrombophilia is more consistent than with early fetal losses,45
although the odds ratio ranges from as low as1.8 to
estimates as high as 12.46,47-50 A meta-analysis of smaller
studies suggested that the presence of thrombophilias
does increase the risk of stillbirth (OR = 3.6; 95% CI
1.4-9.4), with the analysis of speciﬁc defects limited by
power.41 Martinelli et al51 found the prevalence of
mutations either in factor V or prothrombin to be
16% in those pregnancies that ended in an unexplained
loss, compared with 6% of normal pregnancies,51 although the value of placental disease to discriminate
unexplained losses with and without a diagnosis of
thrombophilia is in question. The authors found that
24% of the placentas were normal, whereas the remaining 76% showed intravascular thrombi, decidual vasculopathy, and ischemic necrosis with villous infarctions.
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The placentas were abnormal in 7 of 9 (78%) women
with a mutation and in 40 of 53 (75%) stillbirths without
a mutation so that the presence of a known mutation did
not correlate with a speciﬁc placental histologic or
biochemical abnormality. In another small study of 22
women with at least 1 unexplained loss, 4 of 9 placentas
showed extensive infarcts in women who had documented thrombophilia, whereas none of the 8 without
thrombophilia exhibited similar pathologic ﬁndings.47

Systemic lupus erythematosus
Systemic lupus erythematousus (SLE) complicates less
than 1% of pregnancies but the risk of stillbirth in this
population is disproportionately high, especially in
women with preexisting renal disease.52 Hypertension,
preeclampsia, and fetal growth restriction are common
in these patients.53-55 Even when pregnancy is conceived
during a relatively quiescent period in terms of disease
activity, stillbirth can complicate up to 3% to 8% of
pregnancies.53-55 The presence of a lupus anticoagulant
has been reported to signiﬁcantly increase the risk of a
fetal loss after 20 weeks of gestation. The optimum
management of patients with SLE is uncertain, but the
use of heparin and aspirin was associated with an
improved outcome in 1 small series.45

Medical risk factors
Hypertension and diabetes are 2 of the most common
medical conditions to complicate pregnancy (7%-10%
and 3%-5%, respectively).23,52,56-59 Historically, both of
these conditions have been shown to be responsible for a
signiﬁcant proportion of fetal deaths. However, optimal
management, including counseling, preconceptual care,
and close medical management of these conditions, has
been shown to reduce the risk for perinatal death to a
level only marginally elevated over that of the general
population.56 Management of patients remains a challenge, however, because of the increased risks of
abruptio placenta, of intrauterine growth restriction,
and of superimposed preeclampsia, which often necessitates early delivery.57,58,60 Other important medical
conditions associated with an increased risk of stillbirth
are listed in Table II.52

Infection and immunologic exposure
A signiﬁcant proportion of perinatal morbidity and
mortality is related to infection, which often leads to
delivery of a premature liveborn or a stillborn infant.
Despite the adoption of a strategy to reduce the risk of
perinatal infection caused by group B streptococci, there
has been little change in the risk of fetal death caused by
infection because most of these deaths occur preterm.10,61 Although there are some pathogens that are
probable causes of stillbirth, such as parvovirus 19,
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Estimates of maternal risk factors and risk of stillbirth

Condition
All pregnancies
Low-risk pregnancies
Hypertensive disorder
Chronic hypertension
Pregnancy-induced hypertension
Mild
Severe
Diabetes
Treated with diet
Treated with insulin
SLE
Renal disease
Thyroid disorders
Thrombophilia
Cholestasis of pregnancy
Smoking O10 cigarettes
Obesity (prepregnancy)
BMI 25-29.9 kg/m2
BMI O 30
Low educational attainment (!12 y vs. 12 yC)
Previous growth-restricted infant (!10%)
Previous stillbirth
Multiple gestation
Twins
Triplets
Advanced maternal age (reference !35 y)
35-39 y
40y C
Black women compared with white women

Prevalence

Estimated rate of stillbirth

OR*

80%

6.4/1000
4.0-5.5/1000

1.0
0.86

6%-10%

6-25/1000

1.5-2.7

5.8%-7.7%
1.3%-3.3%

9-51/1000
12-29/1000

1.2-4.0
1.8-4.4

2.5%-5%
2.4%
!1%
!1%
0.2%-2%
1%-5%
!0.1%
10%-20%

6-10/1000
6-35/1000
40-150/1000
15-200/1000
12-20/1000
18-40/1000
12-30/1000
10-15/1000

1.2-2.2
1.7-7.0
6-20
2.2-30
2.2-3.0
2.8-5.0
1.8-4.4
1.7-3.0

21%
20%
30%
6.7%
0.5%-1.0%
2%-3.5%
2.7%
0.14%

12-15/1000
13-18/1000
10-13/1000
12-30/1000
9-20/1000

1.9-2.7
2.1-2.8
1.6-2.0
2-4.6
1.4-3.2

12/1000
34/1000

1.0-2.8
2.8-3.7

15%-18%
2%
15%

11-14/1000
11-21/1000
12-14/1000

1.8-2.2
1.8-3.3
2.0-2.2

* OR of the factor present compared to the risk factor absent. Some estimates of medical conditions and stillbirth risk from Simpson.52 Other risk
estimates from references 24,25,29,33,34,35,38,55,58,68.

cytomegalovirus, toxoplasmosis, and listeria, there are
others that may be associated with an increase in risk,
but the evidence for which remains inconclusive. For
example, colonization with Ureaplasma urealyticum,
Mycoplasma hominis, and group B streptococci has all
been associated with an increased risk of stillbirth,61
although colonization with these pathogens is also
common among healthy women.
In recent reports, Refuerzo et al62 and Blackwell
et al63 found that women who had had an unexplained
stillbirth, without any evidence of obvious infection, had
a higher number of ‘‘memory T cells’’ (CD45RO) than
‘‘naive T cells’’ (CD45RA) when compared with liveborn controls. Although this ﬁnding suggests that,
despite the absence of any overt evidence of clinically
signiﬁcant infection, these women had had prior exposure to infectious agents. Froen et al64 found, in an
epidemiologic study of unexplained stillbirths, that
bacteruria or symptomatic urinary tract infections during pregnancy were associated with a reduced risk of
fetal death, a ﬁnding not fully explained by treatment
with antibiotics. The role of the immune system has
lately become a subject of considerable interest in

perinatal birth injury. There is evidence that elevated
inﬂammatory processes are associated with an increase
in the risk of adverse outcomes in the premature
neonate.65 Infected infants, both premature and term,
were shown to exhibit a signiﬁcant increase in interleukin 6 production, with C-reactive protein (CRP) increasing rapidly at the onset of infection and remaining
elevated until the infection was cleared.66 Animal data
suggest that the combination of subclinical infection and
a fetal inﬂammatory response can both cause abnormalities of gas exchange that result in fetal hypoxia and
decreased survival.67

Infertility
Because women who choose to delay their childbearing
are also more likely to have a history of infertility and to
conceive with the aid of reproductive technologies, it is
important to evaluate the eﬀect of infertility and infertility treatment on the risk of fetal death. Patients
treated with advanced reproductive technologies experience excess perinatal mortality.68-70 Although the
frequency of multiple gestations is responsible for a
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signiﬁcant portion of this excess mortality, it also
appears that women who undergo either in vitro fertilization (IVF) or ovarian stimulation and have a singleton gestation, also have a statistically increased risk of
prematurity, low birth weight, and SGA fetuses.71-74
There have been no studies that have evaluated whether
infertility itself is associated with an increase in unexplained fetal death. Nevertheless, many physicians who
care for infertile patients perceive these pregnancies to
be at ‘‘high risk’’ for adverse maternal and fetal outcomes.

Multiple gestations
Over the past 2 decades, the rate of pregnancies with
twins has more than doubled, the rate of triplets has
increased 6-fold, and the number of quadruplets has
increased by 12-fold.68-70 With this increase in the
number of multiple gestations, there has been a measurable increase in prenatal mortality and morbidity in
industrialized countries. The main reason for this increase is the use of reproductive technologies and the
associated increase in maternal age.75,76 It has been
estimated that a strategy of lowering the transfer rate to
2 embryos during IVF could reduce the perinatal mortality rate by 45% in the case of limiting a triplet to
twins, or 74% when limiting the quintuplet pregnancies
to twins.70 The optimal duration of an otherwise uncomplicated pregnancy is shorter for multiple gestations. Kahn et al77 found, for example, that it was safer
for a twin pregnancy to be delivered than undelivered at
39 weeks, and for triplets who remain undelivered at
36 weeks, an elective delivery at this time minimized
adverse fetal outcomes.

Biologic markers of increased risk
of stillbirth
Hemoconcentration
Froen et al64 from Norway have demonstrated that
women with hemoconcentratation, deﬁned as the lowest
hemoglobin measured during pregnancy greater that
13.0 g/dL, is associated with a 9-fold increase in the risk
of unexplained fetal death. Stephansson et al,78 using a
Swedish database, found that both an initial elevated
hemoglobin and the failure of signiﬁcant hemodilution
over the course of the pregnancy, increased the risk of
stillbirth by 2-fold, even when women with preeclampsia
and eclampsia were excluded.78 Plasma volume expansion and lowered hemoglobin concentration are normal
physiologic responses to pregnancy. Plasma volume
expansion appears to be important for fetal growth
and failure of suﬃcient hemodilution is associated with
an increased risk of stillbirth, even if the fetus is not
growth restricted. Stephansson et al78 suggest that those
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patients with high initial hemoglobin concentrations
should be considered at high risk for adverse obstetric
outcomes.

Amniotic and serum markers
Pregnancy-associated plasma protein A (PAPP-A) is a
maternal serum marker used in combination with other
tests to detect an increased risk of chromosomal abnormalities; it also appears to be of help in detecting, in
the second trimester, pregnancies that might be at an
increased risk for an adverse outcome. Smith et al79
assessed adverse perinatal outcomes among the 8839
patients recruited into a multicenter study. Patients with
serum markers in the lowest ﬁfth percentile were found
to have an increased risk of premature delivery
(OR = 2.9, 95% CI 1.6-5.5), preeclampsia (OR = 2.3,
95% CI 1.6-3.3), and stillbirth (OR = 3.6, 95% CI 1.211.0).79 In growth-restricted fetuses, the maternal serum
alpha-fetoprotein was not particularly helpful in identifying pregnancies that would later go on to an adverse
perinatal outcome, but a combination of factors, an
elevated HCG and a low unconjugated estriol, was 67%
sensitive and 70% speciﬁc in predicting a composite
‘‘adverse perinatal outcome’’ metric, which included
perinatal death and neonatal morbidity.80
Amniotic ﬂuid abnormities also have been found to
be associated with fetal demise. Florio et al81 performed
a case control study of women undergoing amniocentesis for routine reasons, in which 12 patients with a
stillbirth all had elevated levels of S100B (a marker of
brain damage in both adult and pediatric patients, but
which is not speciﬁc for cerebral damage),82 but the 746
healthy controls did not. At least in this dataset, this test
was perfect in predicting fetal death, a very rare ﬁnding
in medicine, although these data will need to be replicated.81 The mechanisms linking most abnormal maternal serum and amniotic markers with adverse fetal
outcomes are not known, but further study is required
before recommendations for speciﬁc clinical applications can be considered.

Prevention strategies
The data available for cost-eﬀective stillbirth prevention
are limited. The remaining aspect of this review represents the author’s opinion based on the limited data
available. In the absence of a prior obstetric history, the
patient’s risk for stillbirth is related to her underlying
health and lifestyle. Globally, one of the largest modiﬁable risk factors is smoking, as it is obviously tied to
the pathophysiology of many diseases. Additional medical risk factors, as discussed previously, signiﬁcantly
impact both maternal and child health as well, and
appropriate medical care for these conditions and
preconception counseling can have a signiﬁcant impact
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on outcome. The provider should perform a risk assessment for each individual patient and give realistic
estimates of anticipated obstetric outcomes. Screening
for hypertension and diabetes are essential to prevent
poor pregnancy outcomes, but a number of other
factors should be included in any risk assessment,
including advanced maternal age, prepregnancy obesity,
infertility, low educational attainment as a marker of
lower socioeconomic status, and black race.7,8,25,33 Although the black race may be a proxy for socioeconomic
factors, it is helpful to remember that black women 35
years or older have a risk of stillbirth 4 to 5 times higher
than the national average and therefore deserve the
same vigilance aﬀorded to other groups at high risk for
stillbirth.6
A moderate proportion of stillbirths related to congenital anomalies could be reduced with preconceptual
counseling and testing, adequate prenatal care, and
prenatal diagnostic testing, with elective terminations
for aﬀected pregnancies.30 During pregnancy, patients
with medical conditions need to be closely monitored to
optimize their treatment and ﬁtness for pregnancy and
ensure fetal well-being.
In terms of reducing potentially preventable stillbirths, the Conﬁdential Inquiry into Stillbirths and
Infant Death (CISID) of Northern Ireland found that
the failure to adequately diagnose and manage fetal
growth restriction was the most common error, followed
by failure to recognize additional maternal medical risk
factors.83 Given that deaths of intrauterine growthrestricted fetuses represent 1 of the most common types
of stillbirths,84,85 a signiﬁcant opportunity remains to
improve outcomes. Assessment of fetal growth by
ultrasound should be considered in at-risk patients. A
customized growth chart more readily identiﬁes the
growth-restricted fetus, and reduces ‘‘false alarms’’ in
the constitutionally small fetus.86 Ideally, serial ultrasound reports should be reported together so that the
history of intrauterine growth over time can be more
readily appreciated. The threshold to perform an ultrasound in the obese patient should be low because fetal
growth is often diﬃcult to estimate clinically.
In women who have had a previous pregnancy, a
previous preterm delivery, previous obstetric complication, delivery of a growth-restricted fetus, or a stillborn
fetus, these events signiﬁcantly increase their risk for
adverse events in future pregnancies.87-89 There is some
evidence, for example, that a previous cesarean section
at term might reduce placental function and therefore
increase the risk of a late antepartum unexplained
stillbirth.90 Nevertheless, this association should be
conﬁrmed by other groups before it is considered an
important risk factor.
Given all of the potential factors that inﬂuence the
risk of stillbirth, it would be helpful to have an interactive model that would estimate the risk of a fetal

Fretts
demise in a manner similar to that used by physicians
who care for patients with cardiovascular risk factors,
who have a wealth of information to estimate the risk of
myocardial infarction and death. A risk analysis should
guide management policies and provide an evidencedbased approach to alter the threshold at which antepartum testing and early delivery is considered. Until such
evidence-based guidelines exist, the obstetric care provider must decide on the appropriate type of vigilance,
and decide when expectant care increases the risk to the
ongoing pregnancy to a degree that warrants intervention for delivery.91,92
Fortunately, for the majority of obstetric patients
who are low risk, the incidence of a late stillbirth is a
relatively low (1-2/1000).93 Still, there is a role for
vigilance in these pregnancies. In a reanalysis of the
results of a fetal movement counting study initially
published by Grant et al,94 Froen95 has appropriately reignited the interest in fetal kick counting. Even low-risk
pregnancies with decreased fetal movement are known
to have a higher risk of fetal distress in labor, for being
growth restricted, and for having an increased frequency
of stillbirth.
The risk of stillbirth in late pregnancies has been appreciated by many authors, as discussed previously.96-101
Antepartum surveillance with judicious delivery of fetuses with poor fetal testing has been shown to improve outcomes in pregnancies with growth-restricted
fetuses.102 Antepartum testing is also widely used in
patients perceived to be at increased risk for fetal death,
with the use of the testing related to the underlying risk
of stillbirth.102 Randomized control trials of expectant
versus induction of the postdates pregnancy are not large
enough to detect a diﬀerence in the perinatal mortality.103
However, in an analysis of the eﬀect of labor induction
rates in the 41st week, Sue et al104 found that in Canada
between 1980 and 1995 there was a marked decrease in the
number of pregnancies at 41 or more weeks of gestation.
The authors correlated the increase in the number of
inductions after 41 weeks to a lowering of the stillbirth
rate.104 Fretts et al,93 using the McGill Obstetrical Neonatal Database to obtain risk estimates, performed a
decision-analysis of the risks and beneﬁts of antepartum
testing late in pregnancy for women 35 years or older. This
decision analysis considered only late unexplained stillbirth, but this covers the majority of late stillbirths.93 For
the neonate, there is no measurable long-term adverse
eﬀect of being born at 36 weeks of gestation or later, so the
analysis was begun starting during the 37th week. The
major risk of antepartum testing after 36 weeks is induction of labor and its associated downstream eﬀects, such
as a potential for an increase in the cesarean delivery
rate,105 and therefore a potential increase the maternal
mortality rate. For multiparous patients, induction carries a lower risk, and although induction does probably
increases the risk of cesarean delivery, it does so only
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Table III

1931
Unexplained stillbirth risks and outcomes of weekly antepartum testing initiated at the 37th week of gestation
OR for unexplained stillbirth

Outcome*

1.0

2.0

3.0

4.0

5.0

Fetal deaths per 1000 with antepartum testing
Fetal deaths avertedy
Tests per pregnancy
Tests per fetal death averted
Inductions per fetal death averted
Cesarean deliveries per fetal death averted

0.4
1.2
3.4
2862
233
44

0.8
2.4
3.4
1418
116
22

1.2
3.5
3.3
950
78
15

1.5
4.7
3.3
711
58
11

1.9
5.9
3.3
569
47
9

Assuming base-case test characteristics (70% sensitivity, 90% specificity).
* Outcomes from week 37 of gestation through week 41.
y
Unexplained fetal deaths averted per 1000 pregnancies compared to no testing.93

marginally.106 In the initial study by Fretts et al93 on the
risks and beneﬁts of antepartum testing late in pregnancy
for older women, they constructed a sensitivity analysis
that applies to any condition associated with an increased
risk of late stillbirth.93 Three strategies were compared: no
testing, testing after the 36th week with induction for a
positive test, and no testing with induction at 41 weeks.
The number of fetal deaths averted and the number of
tests, inductions, and additional cesarean deliveries per
fetal death averted were calculated assuming antepartum
testing to be 70% sensitive and 90% speciﬁc. The results
for OR 1.0 to 5.0 are presented in Table III.
Although a strategy of antepartum testing is predicted to be most successful in reducing the number of
unexplained stillbirths, it was also associated with the
highest induction rate. For nulliparous women of advanced maternal age, predicted to have an OR of 3.3
over younger women, the number of additional cesarean
deliveries performed for unsuccessful inductions was
only 14 per fetal death averted. The model also estimated that it would take approximately 863 antepartum
tests and 71 additional inductions to prevent 1 unexplained stillbirth. Nevertheless, a strategy of liberal
antepartum testing, to identify at-risk pregnancies will
also reduce the number of patients undelivered at each
gestational age starting at the time that testing is
initiated, thereby further reducing the number of pregnancies still at risk of a stillbirth.

Management of stillbirth
The diagnosis of a singleton stillbirth must be conﬁrmed
with an ultrasound examination of the fetal heart. Most
hospitals have instituted a program to help bereaved
parents cope with their loss and follow good practice
guidelines, which include the opportunity to see and
hold their infant and obtain tokens of remembrance.107
A worksheet for both parents and providers help to
streamline the management of these losses and can
facilitate the optimal investigation for determining the
cause of death. Delayed delivery after 24 hours of the

diagnosis has been associated with an increased risk of
anxiety years after the loss, when compared with women
whose labors were induced within 6 hours.108 The
expectant management of a stillbirth therefore should
be discouraged, in addition to the fact that delayed
delivery is also associated with increased maternal risks
of consumptive coagulopathy.109,110 The availability of
prostaglandins, in particular misoprostol, has made
induction of stillbirth safer and more eﬃcient in women
without a previous cesarean delivery. For now, oxytocin
will remain the main method of induction for women
with a previous cesarean delivery.
After delivery, the parents and other family members
should have the opportunity to spend as much time as
needed with the deceased infant. Even in the scenario of
obvious maceration of the infant, after initial anxiety,
parents often ﬁnd something to connect them to the
infant. A recent study has questioned whether holding a
stillborn child might increase the risk of later anxiety,111
this ﬁnding has not been duplicated to date.
One important aspect of a woman’s care after a
stillbirth is an appropriate and comprehensive stillbirth
assessment. It is unfortunate that the United States has
1 of the lowest rates of obtaining a comprehensive
stillbirth assessment when compared with other developed countries. This may be in part due to an increased
level of anxiety over litigation in the United States, but it
may also reﬂect the absence of a nationally coordinated
program to evaluate these deaths. Notwithstanding,
there are centers within the United States that can serve
as role models for a comprehensive approach to stillbirth such those at the University of Southern California
and the Wisconsin Stillbirth Service Program.112,113
Incerpi et al113,114 have demonstrated that, within the
context of developing a cost-eﬀective stillbirth assessment program, the single most important test to determine the cause of a stillbirth is the autopsy, followed by
an evaluation of the placenta. For some parents, a
limited fetal evaluation will be more acceptable than a
complete autopsy, and this option should be explored if
a complete autopsy is not acceptable.115,116 An external
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physical examination and radiologic testing performed
by the perinatal pathologist, with or without sampling
fetal tissues in situ, can provide signiﬁcant information.
Although an autopsy is optimal, a postmortem magnetic
resonance image (MRI) can provide useful additional
information, although typically MRI staﬀ are not used
to receiving these requests.117
A genetic analysis of chromosomes will reveal abnormalities in between 5% and 10% of stillbirths.113
After a stillbirth, the highest yield for obtaining ﬂuid for
cytogenetic analysis will be at the time of amniocentesis
at the time of the diagnosis of the stillbirth, but this has
not been the usual practice at most centers of care within
the United States. If amniotic ﬂuid is unavailable, a
sample of fetal blood, skin, or fascia lata will be best
sources of tissue for culture. The use of a cytogenetic
evaluation decreases with the duration of time that the
infant has been dead, so reserving placental tissue for
ﬂuorescence in situ hybridization (FISH) in a buﬀered
saline solution is an alternative method of determining
whether the infant had a common chromosomal abnormality.118,119
With the use of a protocol of autopsy, evaluation of
the cord/placenta and membranes, and laboratory tests
of fasting glucose, a Kleihauer-Betke test, urine toxicology and hemoglobin A1c in selected cases, and a
thrombophilia workup in normally formed infants,
Incerpi et al113 were able to attribute a primary cause
of death in 72% of cases of stillbirth, leaving only 28%
as ‘‘unexplained.’’ Notably absent in their protocol was
the recommendation of obtaining TORCH titers, (ie,
cytomegalovirus, toxoplasmosis, herpes simplex virus,
and rubella) because these titers, in and of themselves,
almost never aid in the diagnosis of a congenital
infection in the absence of autopsy and placental ﬁndings of infection. Incerpi et al120 found no signiﬁcant
association between antinuclear antibodies and stillbirth
in the evaluation of 286 unexplained stillbirths. Parvovirus 19 is most commonly associated with a fetal death
in the setting of nonimmune hydrops, but parvovirus 19
DNA can also be found in the placenta and fetus even in
the nonhydropic infant.121,122
The value of a comprehensive stillbirth assessment
cannot be underestimated, because the results are relevant to assess the risk of recurrence, the development of
prenatal diagnostic recommendations for subsequent
pregnancies. Pauli’s group at the Wisconsin Stillbirth
Service, a model state-wide program for the prevention
of stillbirth, estimated that in 2001, the real cost of a
stillbirth assessment was approximately $1450 US or
approximately $12 per cared-for pregnancy, and inﬂuenced subsequent perinatal care in 51% of cases.112
After studying 1631 stillbirths, the most signiﬁcant
consequence of this analysis was the change in the risk
estimate of recurrence or stillbirth in 42% of cases.
Other consequences were a change in the recommenda-
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tions with respect to prenatal diagnosis in 22.2% and
preconceptual management in 10.9% of subsequent
pregnancies.

Summary
Clinicians need to be able to assess each patient’s risk
for adverse outcomes, including stillbirth, and to have a
low threshold to evaluate fetal growth in at-risk pregnancies. As reviewed previously, late pregnancy is also
associated with progressively increasing risk of stillbirth,
and although the strategy of antepartum testing in
patients with increased risk will decrease the risk of
late fetal loss, it is of necessity also associated with
higher intervention rates.
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Quality of Care of Infants With
Neonatal Abstinence Syndrome
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BACKGROUND AND OBJECTIVES: The incidence of neonatal abstinence syndrome

abstract

(NAS), a constellation of neurologic, gastrointestinal, and musculoskeletal
disturbances associated with opioid withdrawal, has increased dramatically
and is associated with long hospital stays. At our institution, the average
length of stay (ALOS) for infants exposed to methadone in utero was 22.4
days before the start of our project. We aimed to reduce ALOS for infants
with NAS by 50%.

Departments of aPediatrics, bBiostatistics, and
cEpidemiology, Yale University School of Medicine and
School of Public Health, New Haven, Connecticut

RESULTS: There were 287 infants in our project, including 55 from the

DOI: https://doi.org/10.1542/peds.2016-3360

METHODS: In 2010, a multidisciplinary team began several plan-do-study-act

cycles at Yale New Haven Children’s Hospital. Key interventions included
standardization of nonpharmacologic care coupled with an empowering
message to parents, development of a novel approach to assessment,
administration of morphine on an as-needed basis, and transfer of infants
directly to the inpatient unit, bypassing the NICU. The outcome measures
included ALOS, morphine use, and hospital costs using statistical process
control charts.

baseline period (January 2008 to February 2010) and 44 from the
postimplementation period (May 2015 to June 2016). ALOS decreased from
22.4 to 5.9 days. Proportions of methadone-exposed infants treated with
morphine decreased from 98% to 14%; costs decreased from $44 824 to
$10 289. No infants were readmitted for treatment of NAS and no adverse
events were reported.

CONCLUSIONS: Interventions focused on nonpharmacologic therapies and

a simplified approach to assessment for infants exposed to methadone
in utero led to both substantial and sustained decreases in ALOS, the
proportion of infants treated with morphine, and hospital costs with no
adverse events.

diagnosis of NAS. The number of
infants at Yale New Haven Children’s
Hospital (YNHCH) exposed to
methadone in utero increased by 74%
from 2003 to 2009, and the average
length of stay (ALOS) in 2008 to 2009
was 22.4 days, longer than almost all
other primary inpatient diagnoses
at our institution. In addition, these

Infants exposed to opioids in utero
may develop neonatal abstinence
syndrome (NAS), a constellation
of neurologic, gastrointestinal,
and musculoskeletal disturbances
associated with opioid withdrawal.1
At our institution, infants exposed to
methadone in utero who developed
signs of withdrawal were given a

Downloaded from by guest on May 19, 2017

PEDIATRICS Volume 139, number 6, June 2017:e20163360

NIH

Dr Grossman conceptualized and designed
the project, drafted the initial manuscript, and
coordinated data collection; Drs Berkwitt and
Osborn helped design the project, collected data,
and critically reviewed the manuscript; Ms Xu and
Dr Esserman carried out the statistical analysis
and critically reviewed the manuscript; Dr Shapiro
helped analyze data and critically reviewed the
manuscript; Dr Bizzarro helped design the project
and critically reviewed the manuscript; and all
authors approved the final manuscript as submitted
and agree to be accountable for all aspects of the
work.
Accepted for publication Feb 6, 2017
Address correspondence to Matthew R. Grossman,
MD, Yale Department of Pediatrics, P.O. Box 208064,
333 Cedar St, New Haven, CT 06520. E-mail: matthew.
grossman@yale.edu
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online,
1098-4275).
Copyright © 2017 by the American Academy of
Pediatrics
FINANCIAL DISCLOSURE: The authors have
indicated they have no financial relationships
relevant to this article to disclose.
FUNDING: This publication was made possible in
part by support from Clinical and Translational
Science Award grants UL1 TR000142 and KL2
TR000140 from the National Center for Advancing
Translational Science, components of the National
Institutes of Health (NIH), and the NIH Roadmap
for Medical Research. Its contents are solely the

To cite: Grossman MR, Berkwitt AK, Osborn RR,
et al. An Initiative to Improve the Quality of Care
of Infants With Neonatal Abstinence Syndrome.
Pediatrics. 2017;139(6):e20163360

QUALITY REPORT

infants were occupying an increasing
percentage of NICU beds and had
an average cost of hospitalization
of $44 800. From 2003 to 2009 at
YNHCH, 98% of infants exposed to
methadone in utero were treated
with morphine, a higher percentage
than in any published report.1

Previous initiatives at other
institutions have successfully
reduced ALOS for NAS. Holmes et al2
reported a reduction in ALOS
from 17 to 12 days after adopting
a rooming-in model focused on
optimizing nonpharmacologic
interventions. Asti et al3–5 reported
a reduction in ALOS in a NICU of 36
to 18 days for infants with NAS after
implementing a stringent weaning
protocol and standardizing the
scoring of the Finnegan Neonatal
Abstinence Scoring System (FNASS),
a tool that assigns a numerical score
to 21 subjective clinical signs of
NAS and is commonly used to guide
pharmacologic management of NAS.

Despite the wide acceptance of
the FNASS, its utility in improving
outcomes for infants with NAS has
not been formally evaluated.6 There
is also no evidence that most infants
with NAS require management in a
NICU.6 In fact, the environment in
some NICUs may impose barriers
to implementing nonpharmacologic
interventions, such as rooming-in.
We set out to change the paradigm
of how we approached the
management of infants with NAS.
We aimed to decrease our ALOS by
50% by focusing interventions on
nonpharmacologic care. We also
measured morphine use and hospital
costs for infants with NAS born at our
institution.

METHODS
Context
From March 2010 to June 2016, we
conducted a quality improvement
project at YNHCH, an academic
medical center with ∼4500 births
e2

FIGURE 1

Key driver diagram for NAS quality improvement project.

and 850 NICU admissions annually.
We applied our interventions to all
infants with NAS (infants exposed in
utero to opioids who developed signs
of withdrawal), but we analyzed only
those born at ≥35 weeks’ gestation
whose mothers took methadone daily
for at least 1 month before delivery.
We considered this population to be
the most likely to develop signs of
withdrawal.6 We excluded infants
with significant comorbidities,
including sepsis and the need for
either surgery or respiratory support
(supplemental oxygen, noninvasive
ventilation, and/or intubation
for ≥2 days).
During the preintervention period
(January 2008 to February 2010), all
infants at risk for NAS were admitted
directly to our NICU after birth,
where signs of NAS were monitored
by using the FNASS. Infants with
either 3 FNASS scores ≥8 or 2 scores
≥12 in a 24-hour period were given
morphine (starting at 0.05 mg/kg
per dose every 3 hours and adjusted
based on subsequent FNASS scores).
Infants were initially managed in the
NICU and then, at the discretion of
the attending neonatologist, were
either discharged from the NICU or
transferred to the inpatient unit. In
either unit, infants were discharged
at day 5 of life (if no morphine was
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given) or 1 day after morphine was
stopped.

Interventions

In 2009, we noted an increase in
the number of infants with NAS and
formed a multidisciplinary team
that included attending physicians,
residents, staff nurses, nursing
leadership, child life specialists,
and social workers to develop
interventions aimed at improving
care of these infants and reducing
ALOS. We identified 4 key drivers
of ALOS: nonpharmacologic
interventions, simplified assessment
of infants, decreased use of
morphine, and communication
between units (Fig 1). During the
next 5 years, using plan-do-study-act
cycle methodology, we developed
and implemented 8 interventions
(listed below their respective key
driver) aimed at reducing the ALOS of
infants with NAS. The chronology of
the interventions is listed in Table 1.

Nonpharmacologic Interventions

Standardized Nonpharmacologic Care
on the Inpatient Unit
We standardized 4
nonpharmacologic interventions.
(1) Infants were placed in a lowstimulation environment with
dimmed lights, muted televisions,
and reduced noise. (2) Staff engaged
GROSSMAN et al

parents continuously in the care of
their infants (volunteers were used if
a family member was not available);
parents were strongly encouraged
to room-in, to feed their infants on
demand, and to tend to their infant if
crying. (3) Staff were trained to view
nonpharmacologic interventions
as equivalent to medications;
when increased intervention was
warranted, the approach was to
increase the involvement of the
parents before using pharmacologic
treatment. Finally, in conjunction
with the well-baby nursery (WBN),
we encouraged breast-milk feeding
of all infants for whom there were no
contraindications (ie, illicit drug use
or HIV).

Prenatal Counseling of Parents

Several weeks before delivery,
our outpatient care coordinator
provided parents with informational
handouts, told them that they would
be expected to stay with their infant
throughout the hospitalization, and
answered questions.

Empowering Messaging to Parents

On the inpatient unit, we explained
that our first-line and most
important treatment would center
around measures to comfort the
infant and that these should be
performed by a family member.
Parents were told that they were
the treatment of their infants
and must be present as much as
possible. Nurses and physicians
focused on supporting and
coaching parents on the care of
their infants.

Simplified Assessment of Infants

We discontinued use of FNASS
scores to guide pharmacologic
management on the inpatient
unit (FNASS was still used in
the WBN and NICU). Instead, we
developed and used our own
functional assessment focused on
3 simple parameters: the infant’s
ability to eat, to sleep, and to be
consoled. If the infant was able to
PEDIATRICS Volume 139, number 6, June 2017

TABLE 1 Summary of Interventions
Interventions

Completion Date

Standardized nonpharmacologic care on the inpatient unit
Transfer from WBN to the inpatient unit
Development of a novel approach to assessment
Spread of change concepts to NICU
Rapid morphine weans
Prenatal counseling of parents
Morphine given as needed
Empowering messaging to parents

breastfeed effectively or to take ≥1
oz from a bottle per feed, to sleep
undisturbed for ≥1 hour, and, if
crying, to be consoled within 10
minutes, then morphine was neither
started nor increased regardless
of other signs of withdrawal. If the
infant did not meet these criteria,
staff first attempted to maximize
nonpharmacologic interventions; if
these attempts were unsuccessful,
morphine was initiated or
increased.

Decreased Use of Morphine
Rapid Morphine Weans

Our previous approach for infants
with NAS had been to reduce the
initial dose of morphine by not
>10% every 24 to 48 hours. With
the increase in nonpharmacologic
management, we modified our
approach to allow for decreases in
the peak dose of morphine by 10% as
often as 3 times a day.

Morphine Given as Needed

We noticed that signs of withdrawal
were not always consistent
throughout the day. In addition,
sometimes we were unable to
provide optimal nonpharmacologic
care, such as when no parent,
family member, or volunteer
could be present. If maximal
nonpharmacologic interventions
were unsuccessful, we would give
1 dose of morphine (0.05 mg/kg
per dose) and reassess the infant in
3 hours. If the infant was sleeping
well, eating well, and consolable
within 10 minutes, additional
doses of morphine were not
administered.
Downloaded from by guest on May 19, 2017

February 2010
February 2011
January 2014
January 2014
June 2014
June 2014
May 2015
May 2015

Communication Between Units
Transfer From WBN to the Inpatient Unit
Our level IV NICU housed infants
with NAS in rooms with as many as
12 infants. Parents were not able to
room-in and the ability to provide
a low stimulation environment was
extremely limited. We discontinued
the practice of directly admitting
infants at risk for NAS to the NICU
after birth in an effort to keep the
mother-infant dyad intact. Instead,
these infants were brought to the
WBN where FNASS scores were
measured. If any score was ≥8,
the neonates were preferentially
transferred to the inpatient unit
where the mothers could room-in.
Neonates were admitted to the
NICU only if an unforeseen medical
problem arose or if there was no bed
available on the inpatient unit. On
the inpatient unit, nonpharmacologic
interventions were initiated as soon
as possible for all opioid-exposed
infants, whether they had clinical
signs of withdrawal or not.

Spread of Change Concepts to NICU

A focused educational session
about our new approach to the
management of infants with NAS
was provided to NICU staff who were
encouraged to transfer infants with
NAS to the inpatient unit as soon as
possible and, ideally, before starting
morphine.

Study of the Intervention

We compared demographic features,
including rates of polypharmacy
(defined as methadone use in
addition to mother’s use of cocaine,
e3

selective serotonin reuptake
inhibitors, benzodiazepines, or
opioids other than methadone) and
outcomes of infants in the baseline
and postimplementation periods.
P values (2-tailed) are reported
from pairwise t tests for continuous
variables and from either χ2 tests or
Fisher’s exact tests (if cell count <5)
for categorical variables. Analyses
were performed by using SAS version
9.3 (SAS Institute, Inc, Cary, NC).

Measures and Analysis

Our primary outcome measure was
ALOS, calculated from date of birth,
measured as day of life 0, until date
of discharge. Secondary measures
included the proportion of infants
treated with morphine and the
average total cost of hospitalization,
including direct and indirect costs.
Cost information was obtained from
the YNHCH analytics department
and adjusted for inflation (2016
dollars).7 Process measurements
included the proportion of infants
who were taking ≥50% of their
feeds as breast milk at time of
discharge and the proportion of
infants initially admitted to the
NICU for management of NAS. As
balancing measures, we tabulated
the number of infants transferred
to an ICU from the inpatient unit,
the number of infants with seizures,
and readmissions within 30 days
of discharge related to withdrawal.
We compared measures after the
interventions were fully implemented
(May 2015 to June 2016) with the
same measures during the baseline
period (January 2008 to February
2010). There were no additional
hospitalwide interventions to reduce
ALOS in newborns ≥35 weeks’
gestational age during the study
period. To ensure completeness
of data, records of all patients
with administrative codes for NAS
(International Classification of
Diseases, Ninth Revision: 779.5 and
760.72; International Classification of
Diseases, 10th Revision: P04.49 and
e4

P96.1) were reviewed for inclusion
criteria. We used statistical process
control (SPC) charts to evaluate the
impact of our interventions. SPC
charts were developed by using
Microsoft Excel QIMacros. SPC
uses statistical methods to analyze
common cause variability, to produce
control limits to assess the process
capability, and to identify special
cause variation, or incidences of
statistically significant (P < .01)
variability.8

Ethical Considerations

The Yale University Human
Investigation Committee determined
that this project was exempt from
review. No interventions involved
comparison of therapies and subjects
were not randomized. All charts
were accessed by quality team
members and no personal health
information was shared outside of
the organization.

RESULTS
Of the 421 infants ≥35 weeks’
gestational age diagnosed with NAS
from January 2008 to June 2016, 287
met inclusion criteria, including 55
in the baseline period, 188 during
the intervention period, and 44 in
the postimplementation period.
Those excluded included 132 infants
not exposed to methadone and 2
infants who had serious comorbid
conditions. The characteristics and
outcomes of the infants during the
different time periods are presented
in Table 2. The ALOS decreased from
22.4 days in the preimplementation
period (January 2008 to February
2010) to 5.9 days (74% reduction) in
the postimplementation period (May
2015 to June 2016) (P < .001). Special
cause variation (8 consecutive points
below the centerline) first occurred
in March 2010, after standardization
of nonpharmacologic interventions;
it next occurred in December 2011,
after implementation of direct
transfer to the inpatient unit; it next
Downloaded from by guest on May 19, 2017

occurred in January 2014, after
implementation of novel approach to
assess infants on the inpatient unit
and spread of change concepts to the
NICU; it next occurred in June 2014,
after implementation of prenatal
counseling and rapid morphine
weaning; and it next occurred in
June 2015, after implementation
of as-needed morphine dosing and
empowering messaging to parents.
There was narrowing of the control
limits after each special cause
variation (Figs 2 and 3).
The proportion of infants treated
with morphine decreased from 98%
to 14% (P < .001) and the average
cost of hospitalization decreased
from $44 824 to $10 289 (P < .001).
For the infants transferred from the
WBN to the inpatient unit without a
NICU stay, only 6% (2/35) received
treatment with morphine. The
proportion of infants that took the
majority of their feeds from breast
milk increased from 20% to 45%
(P = .01), and the proportion of
infants admitted directly to the NICU
decreased from 100% to 20%
(P < .001).
No patient admitted to the inpatient
unit required transfer to an ICU.
There were no seizures reported
in any patient. There were no
readmissions within 30 days
of discharge related to signs of
withdrawal in either the baseline or
the postimplementation periods.

DISCUSSION
The use of quality improvement
methodology to improve the care
of infants with NAS led to both
substantial and sustainable decreases
in ALOS, far beyond our goal of a 50%
reduction. The use of morphine and
the average cost of hospitalizations
also were substantially reduced.
Our 8 plan-do-study-act cycles led
to an improvement in ALOS, well
below that reported in any other
published studies. There were no
statistically significant differences in
GROSSMAN et al

the characteristics of infants in our
baseline and postimplementation
periods, and we are confident that
our interventions directly resulted in
the changes observed.

One of our study’s strengths was
the inclusion of all methadoneexposed infants, which allowed
us to fully measure the impact of
our interventions. Many studies
define infants with NAS as only
those who receive pharmacologic
treatment.9–12 However, requiring
pharmacologic treatment for a
diagnosis of NAS limits the ability
to draw conclusions about the
efficacy of nonpharmacologic
interventions. The use of medication
to treat clinical signs should not be
the sole factor used to define the
syndrome. Although we applied our
interventions to all opioid-exposed
infants, we focused our evaluation on
the subset of opioid-exposed infants
most likely to develop withdrawal,
regardless of the eventual treatment
received. Infants exposed to
methadone are more likely to
manifest signs of withdrawal than
those exposed to short-acting opioids
or buprenorphine.6,13 By initiating
intensive nonpharmacologic
interventions for all methadoneexposed infants from the time of
birth and before the presentation
of clinical signs of withdrawal, we
were able to intervene earlier and to
prepare parents for their critical role
in treatment. We believe this strategy
contributed greatly to our success.
Another strength of our project was
the development of novel criteria
for the clinical assessment of
infants with NAS. Criteria for either
starting or altering treatment with
opioids based on FNASS scores have
never been validated.6 An FNASS
score cannot be obtained without
disturbing and unswaddling the
baby, which increases the likelihood
of high scores in many categories
(eg, tremors, tone, and cry). Our
approach encouraged providers to
focus on a small number of clinically
PEDIATRICS Volume 139, number 6, June 2017

TABLE 2 Characteristics and Outcomes of the Newborns and Their Mothers
Characteristics of the Newborns
Girl, no. (%)
Race, no. (%)
White
African American
Hispanic
Birth weight, kga
Apgar score at 5 mina
Head circumference, cma
Characteristics of the mothers
Polypharmacy, no. (%)b
Cesarean delivery, no. (%)
Cigarette smoking, no. (%)
Alcohol, no. (%)
Public insurance, no. (%)
Mother’s age, ya
Gestational age, wka
Methadone dose, mg/da
Gravidaa
Outcomes
Hospital length of stay, da
Treated with morphine, no. (%)
Cost, US dollarsa,c
Breast-milk fed at discharge, no. (%)
NICU stay, no. (%)d

Baseline (N = 55)

Postimplementation (N = 44)

P

31 (56)

25 (56)

.96
.19

45 (85)
2 (4)
6 (11)
3.1 ± 0.6
8.7 ± 0.8
33.1 ± 1.8

42 (95)
0 (0)
2 (5)
3.1 ± 0.6
8.8 ± 0.8
32.8 ± 1.4

.72
.92
.44

18 (33)
24 (44)
30 (58)
1 (2)
48 (96)
27.5 ± 5.8
38.9 ± 1.6
85.6 ± 34.3
3.2 ± 1.8

16 (36)
13 (30)
26 (59)
0 (0)
42 (95)
29.1 ± 5.1
38.4 ± 1.4
94.5 ± 37.8
3.2 ± 1.9

.70
.15
.53
.36
.90
.16
.09
.23
.94

22.4 ± 10.8
54 (98)
44 824 ± 23 726
11 (20)
55 (100)

5.9 ± 1.9
6 (14)
10 289 ± 5068
20 (45)
9 (20)

<.001
<.001
<.001
.01
<.001

In the baseline period, data were unavailable for 5 patients for insurance, 3 patients for cigarette smoking, and 2 patients
for ethnicity.
a Mean ± SD.
b Methadone use in addition to mother’s use of cocaine, selective serotonin reuptake inhibitors, benzodiazepines, or
opioids other than methadone (determined either via history and/or urine testing of mother).
c Adjusted for inflation.
d Patients with any time spent in the NICU.

relevant factors to assess the need
for treatment with morphine. Ideally,
all infants should feed well, sleep
well, and be easily consoled. We
determined that if infants with NAS
met these goals, then treatment was
successful irrespective of the FNASS
score.

When we began our initiative, all
infants with NAS were admitted
directly to the NICU, an environment
that did not permit rooming-in
and rarely provided consistent,
nonpharmacologic interventions
other than swaddling. In this setting,
98% of infants exposed to methadone
developed signs of withdrawal severe
enough to receive pharmacologic
treatment. Our intervention changed
the milieu in which these infants
were managed from one with limited
ability to optimize nonpharmacologic
interventions to a low-stimulation
environment with an intense focus
on the involvement of parents and
Downloaded from by guest on May 19, 2017

continuous assessment of the infant’s
comfort. In the process, we were able
to change a system in which parents
were merely allowed to visit their
infant to one in which they were
empowered to be the most important
part of their infant’s care. This
approach employed the power of the
maternal-infant bond to treat NAS.14,15
After the implementation of these
interventions, the use of morphine to
treat NAS decreased to 14%.
In the United States from 2009 to
2012, the ALOS for all infants with
NAS was 17 days; infants requiring
pharmacologic interventions had
an ALOS of 23 days.16 By changing
the paradigm of how infants with
NAS are treated and evaluated, we
reduced our ALOS to 5.9 days. The
potential savings in hospital costs
from this approach is considerable.
Based on the average cost of a
hospital day for an infant with NAS
at our institution in 2015 to 2016
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FIGURE 2
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FIGURE 3

A (% breast-milk fed) and B (% transferred to the NICU), SPC p-charts where each point represents 10 infants exposed to methadone prenatally. The
centerline for A shifted upward in February 2010 and January 2014. The centerline for B shifted downward in January 2010 and June 2014. LCL, lower
control limit; UCL, upper control limit.

($1750), we estimate a savings
of $1.52 million in total hospital
costs if the ALOS of infants with
NAS had remained at baseline level
(22.4 days). Applying this approach

nationally could lead to substantial
savings.
There are some limitations to
our study. Implementation of our
intervention bundle evolved over

a 5-year period. Several of our
interventions involved changes in
the culture of how infants with NAS
were managed, a process that takes
time to implement, particularly when

FIGURE 2 Continued
A (length of stay) and B (cost), XmR SPCs where each dot represents a patient exposed to methadone prenatally. C (treated with morphine), p‐chart where
each dot represents 10 patients exposed to methadone prenatally. The centerline for A and B shifted downward (8 consecutive points below the mean) in
March 2010, January 2012, and May 2015. The centerline in A also shifted downward in June 2014. The centerline in C shifted in March 2011 and January
2014. LCL, lower control limit; LOS, length of stay; UCL, upper control limit.
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existing models of care have been
ingrained for many years. During
implementation of the intervention
bundle, there were changes in
both staffing models and hospital
policies that may have affected our
results. However, the proportional
decrease in ALOS for all hospital
patients during this period (9%) was
far smaller than the proportional
decrease in ALOS for infants with
NAS (74%). Second, although
rooming-in was an important
component of the intervention, we do
not have an estimate of the amount
of time that a parent was with his/
her child, so we could not assess
whether there was a “dose-response”
effect. Lastly, we do not know if any
infants were readmitted to a different
hospital. However, that is unlikely
because most hospitals in the area
transfer infants with NAS to YNHCH.

CONCLUSIONS
We demonstrated that supportive,
nonpharmacologic interventions
combined with assessments that
focused on the functional well-being
of infants with NAS, rather than
on FNASS scores, dramatically and
sustainably reduced ALOS below
previously published levels. We
reduced resource use, including less
use of morphine and fewer NICU
stays. Additional studies that assess
effects on growth, development, and
behavioral outcomes are needed as
are studies that quantify the effect
of the involvement of parents in the
care of children with NAS.

ACKNOWLEDGMENTS

We thank the resident and nursing
staff of the inpatient unit at YNHCH
and Karrie Hendrickson, PhD, RN,

from Yale New Haven Hospital
and Deborah VandenBroek, RN,
for data collection. We thank
Yogangi Malhotra, MD, for her
help in implementing some of our
interventions. We also thank Alyssa
Silver, MD, Paul Aronson, MD,
Christine White, MD, and Emilia
VandenBroek for assistance with the
manuscript.

ABBREVIATIONS
ALOS: average length of stay
FNASS: Finnegan neonatal abstinence scoring system
NAS: neonatal abstinence
syndrome
SPC: statistical process control
WBN: well-baby nursery
YNHCH: Yale New Haven
Children’s Hospital

responsibility of the authors and do not necessarily represent the official view of NIH. This project was approved by the Human Investigation Committee of the
Yale School of Medicine. Funded by the National Institutes of Health (NIH).
POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conflicts of interest to disclose.

REFERENCES
1. Kocherlakota P. Neonatal abstinence
syndrome. Pediatrics. 2014;134(2).
Available at: www.pediatrics.org/cgi/
content/full/134/2/e547
2. Holmes AV, Atwood EC, Whalen B,
et al. Rooming-in to treat neonatal
abstinence syndrome: improved
family-centered care at lower cost.
Pediatrics. 2016;137(6):e20152929
3. Asti L, Magers JS, Keels E, Wispe J,
McClead RE Jr. A quality improvement
project to reduce length of stay
for neonatal abstinence syndrome.
Pediatrics. 2015;135(6). Available at:
www.pediatrics.org/cgi/content/full/
135/6/e1494
4. Finnegan LP, Connaughton JF
Jr, Kron RE, Emich JP. Neonatal
abstinence syndrome: assessment
and management. Addict Dis.
1975;2(1–2):141–158
5. Mehta A, Forbes KD, Kuppala VS.
Neonatal abstinence syndrome
management from prenatal counseling
to postdischarge follow-up care:

e8

results of a national survey. Hosp
Pediatr. 2013;3(4):317–323
6. Hudak ML, Tan RC; Committee on
Drugs; Committee on Fetus and
Newborn; American Academy of
Pediatrics. Neonatal drug withdrawal.
Pediatrics. 2012;129(2). Available at:
www.pediatrics.org/cgi/content/full/
129/2/e540
7. US Department of Labor, Bureau of
Labor Statistics. Overview of BLS
statistics on inflation and prices.
Available at: www.bls.gov/bls/inflation.
htm. Accessed October
2016
8. Provost LP, Murray SK. The Health
Care Data Guide: Learning From Data
for Improvement. San Francisco, CA:
Jossey-Bass; 2011
9. Brown MS, Hayes MJ, Thornton
LM. Methadone versus morphine
for treatment of neonatal
abstinence syndrome: a prospective
randomized clinical trial. J Perinatol.
2015;35(4):278–283

Downloaded from by guest on May 19, 2017

10. Hall ES, Wexelblatt SL, Crowley M,
et al; OCHNAS Consortium. A
multicenter cohort study of treatments
and hospital outcomes in neonatal
abstinence syndrome. Pediatrics.
2014;134(2). Available at: www.
pediatrics.org/cgi/content/full/134/2/
e527
11. Isemann B, Meinzen-Derr J, Akinbi
H. Maternal and neonatal factors
impacting response to methadone
therapy in infants treated for neonatal
abstinence syndrome. J Perinatol.
2011;31(1):25–29
12. Lainwala S, Brown ER, Weinschenk NP,
Blackwell MT, Hagadorn JI.
A retrospective study of length
of hospital stay in infants treated
for neonatal abstinence syndrome
with methadone versus oral
morphine preparations. Adv
Neonatal Care. 2005;5(5):
265–272
13. Jones HE, Kaltenbach K, Heil SH,
et al. Neonatal abstinence
syndrome after methadone or

GROSSMAN et al

buprenorphine exposure. N Engl
J Med. 2010;363(24):
2320–2331
14. O’Connor S, Vietze PM, Sherrod KB,
Sandler HM, Altemeier WA III. Reduced
incidence of parenting inadequacy

PEDIATRICS Volume 139, number 6, June 2017

following rooming-in. Pediatrics.
1980;66(2):176–182
15. Baley J; Committee on Fetus and
Newborn. Skin-to-skin care for term
and preterm infants in the neonatal
ICU. Pediatrics. 2015;136(3):596–599

Downloaded from by guest on May 19, 2017

16. Patrick SW, Davis MM, Lehman CU,
Cooper WO. Increasing incidence and
geographic distribution of neonatal
abstinence syndrome: United States
2009 to 2012 [published correction
appears in J Perinatol. 2015;35(8):667].
J Perinatol. 2015;35(8):650–655

e9

An Initiative to Improve the Quality of Care of Infants With Neonatal
Abstinence Syndrome
Matthew R. Grossman, Adam K. Berkwitt, Rachel R. Osborn, Yaqing Xu, Denise A.
Esserman, Eugene D. Shapiro and Matthew J. Bizzarro
Pediatrics; originally published online May 18, 2017;
DOI: 10.1542/peds.2016-3360
Updated Information &
Services

including high resolution figures, can be found at:
/content/early/2017/05/16/peds.2016-3360.full.html

References

This article cites 14 articles, 8 of which can be accessed free
at:
/content/early/2017/05/16/peds.2016-3360.full.html#ref-list-1

Subspecialty Collections

This article, along with others on similar topics, appears in
the following collection(s):
Hospital Medicine
/cgi/collection/hospital_medicine_sub
Substance Abuse
/cgi/collection/substance_abuse_sub

Permissions & Licensing

Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
/site/misc/reprints.xhtml

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2017 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

Downloaded from by guest on May 19, 2017

An Initiative to Improve the Quality of Care of Infants With Neonatal
Abstinence Syndrome
Matthew R. Grossman, Adam K. Berkwitt, Rachel R. Osborn, Yaqing Xu, Denise A.
Esserman, Eugene D. Shapiro and Matthew J. Bizzarro
Pediatrics; originally published online May 18, 2017;
DOI: 10.1542/peds.2016-3360

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
/content/early/2017/05/16/peds.2016-3360.full.html

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned,
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2017 by the American Academy
of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

Downloaded from by guest on May 19, 2017

APPENDIX B.5

Research

JAMA Pediatrics | Original Investigation

Association of Rooming-in With Outcomes
for Neonatal Abstinence Syndrome
A Systematic Review and Meta-analysis
Kathryn Dee L. MacMillan, MD; Cassandra P. Rendon, BA, BS; Kanak Verma, MPH; Natalie Riblet, MD, MPH;
David B. Washer, MBA, MPH; Alison Volpe Holmes, MD, MPH
Supplemental content
IMPORTANCE Rising incidence of neonatal abstinence syndrome (NAS) is straining perinatal
care systems. Newborns with NAS traditionally receive care in neonatal intensive care units
(NICUs), but rooming-in with mother and family has been proposed to reduce the use of
pharmacotherapy, length of stay (LOS), and cost.
OBJECTIVE To systematically review and meta-analyze if rooming-in is associated with
improved outcomes for newborns with NAS.
DATA SOURCES MEDLINE, CINAHL, The Cochrane Library, and clinicaltrials.gov were searched
from inception through June 25, 2017.
STUDY SELECTION This investigation included randomized clinical trials, cohort studies,

quasi-experimental studies, and before-and-after quality improvement investigations
comparing rooming-in vs standard NICU care for newborns with NAS.
DATA EXTRACTION AND SYNTHESIS Two independent investigators reviewed studies for
inclusion. A random-effects model was used to pool dichotomous outcomes using risk ratio
(RR) and 95% CI. The study evaluated continuous outcomes using weighted mean difference
(WMD) and 95% CI.
MAIN OUTCOMES AND MEASURES The primary outcome was newborn treatment with
pharmacotherapy. Secondary outcomes included LOS, inpatient cost, and harms from
treatment, including in-hospital adverse events and readmission rates.
RESULTS Of 413 publications, 6 studies (n = 549 [number of patients]) met inclusion criteria.
In meta-analysis of 6 studies, there was consistent evidence that rooming-in is preferable to
NICU care for reducing both the use of pharmacotherapy (RR, 0.37; 95% CI, 0.19-0.71;
I2 = 85%) and LOS (WMD, −10.41 days; 95% CI, −16.84 to −3.98 days; I2 = 91%). Sensitivity
analysis resolved the heterogeneity for the use of pharmacotherapy, significantly favoring
rooming-in (RR, 0.32; 95% CI, 0.18-0.57; I2 = 13%). Three studies reported that inpatient
costs were lower with rooming-in; however, significant heterogeneity precluded quantitative
analysis. Qualitative analysis favored rooming-in over NICU care for increasing breastfeeding
rates and discharge home in familial custody, but few studies reported on these outcomes.
Rooming-in was not associated with higher rates of readmission or in-hospital adverse
events.
CONCLUSIONS AND RELEVANCE Opioid-exposed newborns rooming-in with mother or other
family members appear to be significantly less likely to be treated with pharmacotherapy and
have substantial reductions in LOS compared with those cared for in NICUs. Rooming-in
should be recommended as a preferred inpatient care model for NAS.
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N

eonatal abstinence syndrome (NAS) is a collection of
signs and symptoms of newborn opioid withdrawal after intrauterine exposure.1 Other descriptions of the
syndrome include neonatal opioid withdrawal syndrome and
neonatal withdrawal syndrome.2 Neonatal abstinence syndrome manifests 24 to 96 hours after delivery with increased
muscle tone, tremors, sweating, vomiting, diarrhea, and other
symptoms. Between 1999 and 2013, the incidence of NAS in
the United States increased from 1.5 to 6.0 cases per 1000
births,3 with a mean cost in 2012 of $93 400 per newborn stay.4
While standardized approaches to pharmacologic treatment of NAS improve outcomes, the role of nonpharmacologic or “environmental” interventions in managing NAS is less
clear.5 Opioid-exposed newborns are typically cared for in neonatal intensive care units (NICUs), and standardized scoring
systems, such as the modified Finnegan system, are used to
quantify NAS symptoms and to adjust medications used in
treatment.6 Paradoxically, studies6,7 have found that opioidexposed newborns in NICUs experience more severe withdrawal, longer length of stay (LOS), and increased pharmacotherapy compared with newborns who room in. In rooming-in
care, infant and mother remain together 24 hours a day unless separation is indicated for medical reasons or safety
concerns.8 More maternal time at the infant bedside improves NAS outcomes but is harder to accomplish in a typical
NICU.9 Neonatal intensive care units may be poor settings for
newborns with NAS because of increased sensitivity to high
clinical activity levels.10 In settings where separation from
mothers is inherent in a NICU admission, it can interfere with
bonding and may contribute to maternal perceptions of guilt
and stigma.9-11 While rooming-in may be effective for NAS, potential risks include unintentional suffocation, falling from an
adult bed, or undertreated NAS after hospital discharge.10-12
The benefits and harms of rooming-in for NAS have to date
only been evaluated by single-center studies. We conducted
a systematic review and meta-analysis to evaluate the benefits and harms of rooming-in compared with standard NICU
care for management of NAS.

Methods
Review Protocol
We used Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) guidelines for reporting of methods
and findings (Figure 1).13 We included randomized clinical trials,
cohort studies, quasi-experimental studies, and before-andafter quality improvement (QI) investigations of rooming-in as
an intervention for opioid-exposed newborns. Prenatal opioid exposure comprised maternal use of heroin, prescription
opioids, and nonprescription opioids, as well as prescribed or
illicit opioid replacement therapy. Polysubstance users were
not excluded. We defined rooming-in as infant and mother remaining together 24 hours per day throughout the postpartum hospital stay unless separation was indicated for medical needs other than NAS symptoms. We included studies
reporting on other cointerventions, such as increased skin-toskin contact, swaddling, soothing, and breastfeeding supE2

Key Points
Question Does rooming-in with family reduce the use of
medications, length of stay, and costs in the inpatient treatment of
neonatal abstinence syndrome?
Findings In this systematic review and meta-analysis of 6 studies
comprising 549 patients, rooming-in was associated with a
reduction in the need for pharmacologic treatment and a shorter
hospital stay when rooming-in was compared with standard
neonatal intensive care unit admission for neonatal abstinence
syndrome.
Meaning Rooming-in should be considered as the preferred
inpatient care model for all opioid-exposed newborns, including
those with neonatal abstinence syndrome.

port, because greater parental involvement in infant soothing is the primary plausible mechanism for rooming-in
efficacy.14,15 We required reporting on at least the primary outcome of interest. Our systematic review protocol and search
methods are available in the eMethods in the Supplement.

Outcome Measures
The primary outcome was the proportion of infants requiring
pharmacologic treatment. Current treatment guidelines call for
the use of oral morphine sulfate or methadone hydrochloride
to relieve moderate or severe NAS symptoms.5 Therefore, the
proportion of pharmacologically treated newborns was used
as an adequate proxy for those with significant NAS.5 As secondary outcomes, we assessed the cumulative dose of opioid
medication, duration of opioid treatment course, LOS, total cost
of hospitalization, family satisfaction, breastfeeding incidence, and the proportion of infants discharged home in familial custody. To evaluate potential harms of rooming-in, we
examined reports of adverse events and readmission rates.16

Search Strategy, Study Selection, and Data Collection
We searched MEDLINE (1946 to June 25, 2017), CINAHL (19812016), and The Cochrane Library using keywords and Medical Subject Headings to generate sets for the themes of NAS
and rooming-in. We used the Boolean term “AND” to find intersections. No limits were applied. In addition, we searched
clinicaltrials.gov, reviewed references of included studies meeting inclusion criteria, and used the expertise of one of us
(A.V.H.) in the field of NAS to identify any unpublished studies not identified by our principal electronic database search
strategy. Complete search strategies for each database are included in the eMethods in the Supplement. Two of us (K.D.L.M.
and C.P.R.) independently screened titles and abstracts. After the initial screening, these 2 authors independently assessed selected full texts to determine appropriateness for inclusion. They then independently used a standardized, piloted
data collection form to extract data on key study components, including methods, participant characteristics, outcomes, and assessment techniques. Two independent reviewers (2 of us, K.V. and D.B.W.) then applied the Risk of Bias in
Non-randomised Studies of Interventions (ROBINS-I) tool17 to
each study. Studies were defined as having low risk of bias if
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Figure 1. PRISMA Study Selection Flow Diagram
482 Records identified through
electronic database searching
216 MEDLINE
224 CINAHL
42 The Cochrane Library

2 Additional records identified
through other sources
0 clinicaltrials.gov
1 Reference review
1 Expert interview input

413 Unique records from all sources
71 Duplicates removed
0 Ongoing studies
413 Records screened for eligibility
400 Records excluded by abstract
and title review
13 Full-text records assessed for eligibility
7 Records excluded by
full-text review
6 Studies included in qualitative synthesis
0 Studies excluded from
meta-analysis
6 Studies included in quantitative
synthesis (meta-analysis)

PRISMA indicates Preferred Reporting Items for Systematic Reviews and
Meta-analyses.

the 2 independent reviewers rated the study as such across all
categories. The results of our quality assessment were incorporated into the described sensitivity analysis. Discrepancies
at each stage were resolved by consensus.

chotomous variables.7 We assessed groupings for the heterogeneity using the I2 statistic. This statistic evaluates the consistency
of the results across studies. A notable advantage of the I2 statistic is that it does not depend on the number of studies included
in the meta-analysis and thus can be used even when the study
sample size is small.21 We used the conventional threshold of I2
exceeding 50% to define meaningful heterogeneity. In instances
of heterogeneity, we first considered the contribution of study
design or methodological flaws. We then performed sensitivity
analyses to reanalyze outcomes, including the greatest possible
number of homogeneous studies (I2<50%). We performed sensitivity analyses based on each element of the ROBINS-I methodological quality assessment tool on the overall summary estimates, restricting analysis to only those studies deemed to have
low risk of bias. We evaluated whether this restricted analysis affected the magnitude, direction, and statistical significance of
the overall summary estimate. We also performed additional sensitivity analysis to account for the different types of study designs.
First, we limited the summary estimates to the before-and-after
studies.7,18,19,22,23 Second, we removed the study by Hünseler
et al24 owing to high risk of bias in selection of participants (ie,
mothers were encouraged to choose the intervention rather than
systematically applying rooming-in to the entire population of
interest). We then excluded 2 QI studies, by Holmes et al18 and
by Grossman et al,19 because during the implementation phase
of the rooming-in intervention there were concurrent changes
in how NAS scores affected the use of pharmacotherapy.
For the outcomes not amenable to quantitative analysis,
we provided a qualitative result summary, first assessing which
group (rooming-in vs comparison group) was favored for each
outcome and then considering potential methodological flaws
influencing these results. We generated a summary assessment based on the overall trends in the results and categorized outcomes as favoring rooming-in, the comparison group,
or neither group or as unclear. Statistical significance was determined using P values calculated by 2-sided t tests.

Statistical Analysis
To summarize the treatment effect, we measured risk ratio (RR)
and 95% CI for dichotomous outcomes and weighted mean difference (WMD) and 95% CI for continuous outcomes. Some secondary outcomes were not amenable to quantitative analysis because either studies measured them in disparate manners that
could not be mathematically resolved or too few studies reported
on the primary outcome of interest. Therefore, we provided a
qualitative summary for this subset of outcomes across studies.
Of the included publications, 3 studies7,18,19 provided insufficient data to allow for quantitative analysis. We contacted the respective authors and received responses from 2,
allowing us to analyze the need for pharmacotherapy and LOS
from these 2 studies.18,19 The third study7 was included in the
systematic review but was excluded from the portion of the
analysis associated with the missing data.
We used a software program (RevMan, version 5.3; The
Cochrane Collaboration20) to conduct the meta-analysis using
a random-effects model by pooling study results for all outcomes
to appropriately address expected heterogeneity. In the case of
multiple comparison groups, only one group was selected for dijamapediatrics.com

Results
The initial search identified 482 potentially eligible studies. After removing duplicates, we screened 413 studies and excluded 400 based on title and abstract. We performed fulltext review of 13 publications, and 6 studies7,18,19,22-24 (n = 549
[number of patients]) met our inclusion criteria (Figure 1 and
Table). The included studies were published between 2007 and
2017 and were varied in sample size, geographic location, and
clinical setting. In 3 included studies,7,19,22 all infants in the
comparison group were admitted to the NICU for increased observation. In the remaining 3 studies,18,23,24 only infants in the
comparison group who needed increased observation or pharmacologic intervention were transferred to NICU-level care.
The reasons for exclusion of 7 studies after full-text review included overlapping populations across studies, institutional
practices that limited pharmacologic treatment during the initial 36 to 72 hours of life, or insufficient data on rooming-in.
There was strong and robust consistency in the results across
included studies (eTable 1 in the Supplement). The most com(Reprinted) JAMA Pediatrics Published online February 5, 2018
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Table. Characteristics of Studies Evaluating the Use of Rooming-in to Reduce the Need for Pharmacotherapy to Treat Neonatal Abstinence Syndrome
Maternal Age,
Mean (SD), y

Gestational Age,
Mean (SD), wk

Birth Weight,
Mean (SD), g

Source

Study Design

Total No.

RI, No.

CG, No.

RI

CG

RI

CG

RI

CG

Abrahams
et al,7 2007

Before-and-after
assessment,
retrospective
cohort

106

32

38,a 36

29.2

29.8, 26.2

NR

NR

NR

NR

Holmes
et al,18 2016

Before-and-after
assessment of QI
intervention

163

48

61, 54a

NR

NR

39

39

2979

2979

Hünseler
et al,24 2013

Retrospective
cohort

77

24

53

28.8 (5.7)

29.9 (5.8)

38.1 (1.9)

37.9 (2.6)

2720 (570)

2620 (630)

Grossman
et al,19 2017

Before-and-after
assessment of QI
study

99

44

55

29.1 (5.1)

27.5 (5.8)

38.4 (1.4)

38.9 (1.6)

3100 (600)

3100 (600)

McKnight
et al,22 2016

Before-and-after
assessment

44

24

20

30

30

39

40

3261.9
(366.0)

3314.4
(532.3)

Saiki
et al,23 2010

Before-and-after
assessment

60

18

42

29.5

31

39.5

39.1

2910

2860

Abbreviations: CG, comparison group; NR, not recorded; QI, quality improvement; RI, rooming-in.
a

Comparison group used in meta-analysis of dichotomous variables.

mon methodological concern was risk for confounding. In the
2 QI studies,18,19 clinical criteria for pharmacologic management
were adjusted during implementation of the rooming-in intervention. Baseline study characteristics for the rooming-in vs control groups were not described in one study.18 Five studies7,19,22-24
provided data to support that there were no statistically significant differences between the rooming-in and comparison groups.
Specifically, 4 studies7,22-24 reported on maternal type of specific
drug abuse, with no statistically significant difference in rates of
use between intervention and comparison groups. The use of the
different patient samples as controls in the before-and-after studies and the historical controls in QI studies also raised concerns
that the reported change in outcomes may have been due to secular trends rather than the rooming-in intervention.18,19,22,23 One
study7 also included an external control group. In all included
studies, outcomes were reported based on the initial assignment
to intervention or comparison group, which was determined before birth.

Need for Pharmacotherapy
All 6 studies found that rooming-in was associated with a lower
proportion of infants requiring pharmacotherapy compared
with standard NICU care (RR, 0.37; 95% CI, 0.19-0.71). However, there was significant heterogeneity among the included
studies (I2 = 85%). After removing 3 studies for simultaneously using multiple interventions18,19 or for allowing maternal group selection,24 the heterogeneity resolved, and rooming-in continued to be significantly favored (RR, 0.32; 95% CI,
0.18-0.57) (I2 = 13%) (Figure 2).
In the first sensitivity analysis, we examined the value of
using a historical internal control group (vs an external control) for the study by Abrahams et al.7 This resulted in an unchanged RR of 0.37. In our second sensitivity analysis, we limited the investigation to 4 before-and-after studies.18,19,22,23
This resulted in an RR of 0.28, with significant heterogeneity
(I2 = 62%). In our third sensitivity analysis, we removed the
2 QI studies.18,19 This resulted in an RR of 0.35, with an I2 of
81%. Finally, we removed the QI studies18,19 and the study by
E4

Hünseler et al.24 This resulted in an RR of 0.32, with an I2 of
13%. All sensitivity analyses demonstrated an association between rooming-in as an intervention and limiting pharmacotherapy, with statistically significant RRs between 0.27 and
0.37.

Length of Stay
All 6 studies found that LOS was significantly shorter with
rooming-in vs standard NICU care (WMD, −10.41 days; 95% CI,
−16.84 to −3.98 days). However, there was again significant
heterogeneity among the included studies (I2 = 91%). After removing 3 studies18,19,24 for the same reasons related to study
design noted above (see the Need for Pharmacotherapy subsection in this Results section), the heterogeneity resolved, and
rooming-in continued to be favored (WMD, −12.84 days; 95%
CI, −20.02 to −5.67 days) (I2 = 58%) (Figure 3).
In the first sensitivity analysis on LOS, we examined the
value of using the historical internal control group (vs the external control) in the study by Abrahams et al7 and found an
unchanged LOS (WMD, −10.41 days). In the second sensitivity analysis, we limited our investigation to 4 beforeand-after studies.18,19,22,23 This resulted in a WMD of −10.84
days, with significant heterogeneity (I2 = 95%). In the third sensitivity analysis, we removed the 2 QI studies.18,19 This resulted in a WMD of −10.86, with significant heterogeneity
(I2 = 65%). Finally, we removed the QI studies18,19 and the study
by Hünseler et al.24 This resulted in a WMD of −12.84 days, with
an I2 of 58%. All sensitivity analyses demonstrated a strong association between rooming-in as an intervention and shortening LOS by approximately 10 to 12 days.
Sensitivity analyses conducted based on each element of
the ROBINS-I methodological quality assessment tool showed
no significant association with the need for pharmacotherapy. Similar results were found for length of stay.

Cost
The results of the 3 studies18,19,24 reporting inpatient costs
in US dollars suggested that rooming-in is associated with
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Figure 2. Rooming-in vs Usual Care on the Need for Pharmacotherapy
A Meta-analysis

Rooming-in
Source
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lower costs (eTable 2 in the Supplement). However, there
was significant heterogeneity across studies (I 2 = 97%),
which precluded a formal meta-analysis.

Qualitative Analysis
None of the included studies reported any adverse events
with rooming-in. Three studies7,18,23 reported on readmission rates, with no increase found (eTable 3 in the Supplement). Four studies 7,19,22,23 reported on breastfeeding,
with 2 studies noting an increase in breastfeeding with
rooming-in and 2 studies reporting no difference (eTable 4
in the Supplement). Four studies 7,18, 23, 2 4 reported on
discharge home with mother or other family member;
only one study7 showed a larger proportion of rooming-in
infants remaining in familial custody. The remaining
3 studies 1 8 , 2 3 , 2 4 all reported high rates of discharge
with family, with no statistically significant difference in
rates between study groups (eTable 5 in the Supplement).
Three studies7,23,24 reported on the mean length of opioid medication treatment, all of which identified a decrease
in the number of days receiving pharmacotherapy, proportionate to the decrease in LOS seen above (see the Length
of Stay subsection herein). Only one study 18 reported
on changes in the cumulative dose of opioid medication,
and no included studies reported on patient satisfaction.
We were unable to conduct a formal assessment for
publication bias due to inclusion of only 6 studies in the
meta-analysis.25
jamapediatrics.com

Discussion
This systematic review and meta-analysis demonstrates that
rooming-in is associated with decreased need for pharmacologic treatment of NAS and shorter LOS. The results of several
included studies18,19,24 suggest that rooming-in is associated
with reduced hospital costs, but the significant heterogeneity across studies precluded quantitative analysis. Because
of variable reporting, we were unable to draw formal conclusions about the role of rooming-in on other secondary outcomes of interest. The findings of 2 studies7,19 suggested that
breastfeeding increases with rooming-in. There was no evidence that rooming-in for NAS was associated with a significant increase in hospital readmission. Reporting of adverse
events was insufficient to draw any conclusions about an association between rooming-in and these outcomes. Our findings agree with prior review articles14,26,27 of nonpharmacologic management of NAS, which also suggested that
rooming-in is associated with decreased NAS severity and
shorter LOS.
Our systematic review included studies from the United
States, Canada, and Europe and covered a range of clinical settings. Therefore, rooming-in could be effective in diverse
settings that manage neonates at risk for NAS. Our findings are
relevant to current practice because implementing rooming-in for opioid-exposed newborns is straightforward and has
clear benefits. It allows for greater parental involvement by in(Reprinted) JAMA Pediatrics Published online February 5, 2018
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Figure 3. Rooming-in vs Usual Care on Length of Stay
A Meta-analysis
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creasing opportunities for families to provide nonpharmacologic treatment and permits more efficient use of institutional resources.
The quality of the included studies was high, and the results
were consistent across them. Because most of the studies used
a historical cohort, it is important to consider the observed
results in light of secular trends. Studies that included a concurrent external control group also favored rooming-in and demonstrated no significant change in the findings. The risk for ascertainment bias in studies was low because the included studies
used standardized definitions for rooming-in and the studied outcomes were objective (ie, the proportion treated with medications, LOS, and total cost). However, rooming-in is not an isolated
intervention. In the 2 included QI studies,18,19 a number of
cointerventions occurred during the course of the investigations,
including changes to scoring practices that could have explained
some of the observed improvement in outcomes. While the results of all included studies could be considered confounded by
factors known to lessen NAS symptoms, such as increased skinto-skin time, more opportunities for breastfeeding, and greater
parental involvement and improved soothing techniques, we believe that these covariates are not confounders but rather are mediators that contribute to the benefits of rooming-in.

Strengths and Limitations
This study has a number of strengths, including strict adherence
to The Cochrane Library and PRISMA guidelines for systematic
review and meta-analysis conduct and reporting. We used a comprehensive search strategy that included multiple electronic daE6

tabases and additional techniques to identify unpublished studies. Because rooming-in is a recent intervention for NAS, there
is limited available literature. We believe that our search strategy comprehensively synthesized the available data.
First among the limitations of this systematic review and
meta-analysis is the likely publication bias favoring roomingin because it would be unlikely for researchers to publish their
results with negative or insignificant findings. This is particularly concerning for QI studies because negative QI interventions are rarely published.25,28 We were unable to formally assess publication bias due to analyzing less than 10 studies.25
Second, to comprehensively identify negative or insignificant
outcomes, we incorporated all reported outcome measures from
each study, regardless of whether the measure was the intervention target. The included studies may have lacked sufficient
power to fully evaluate secondary outcomes. Third, there was
variable reporting of the secondary outcomes of this systematic review and meta-analysis across the included studies, particularly regarding adverse events and readmission rates. While
the included studies7,18,23 measuring readmission demonstrated
no increase among roomed-in infants, these events are rare, and
it is possible that investigations lacked sufficient power to detect potential negative consequences of rooming-in. Fourth, we
encountered significant heterogeneity among the included studies for the primary and secondary outcomes. This was anticipated given the varied nature of the study designs and settings
and was particularly exacerbated by inclusion of 2 large QI
studies18,19 that by virtue of their methods incorporated several
staged interventions. Reassuringly, when we accounted for these
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methodological issues in our sensitivity analysis, we were able
to resolve the heterogeneity for our primary outcome, and
rooming-in continued to show a statistically significant benefit
over standard NICU care. The results of this systematic review
and meta-analysis should be interpreted with careful consideration of the validity of the final estimations of intervention
effect size.
As rooming-in interventions are implemented across a
growing number of institutions, it will be important to monitor for potential adverse events of rooming-in, such as failure
to thrive, accidental suffocation, and readmission rates. It will
also be necessary to determine an association between rooming-in and breastfeeding and custody arrangements at discharge. While there is emerging evidence to suggest that rooming-in may also be associated with lower hospital costs, future
studies should evaluate this in a systematic and standardized
manner, allowing for adequate comparison across studies. Fi-

nally, future research should explore the possible long-term
implications of rooming-in for infant health and development, strength of the mother-child bond, and potential to mitigate the risk of maternal relapse into active substance abuse.

Conclusions
There is consistent evidence supporting rooming-in as an effective strategy for managing NAS by reducing the need for
pharmacotherapy and decreasing LOS. This systematic review and meta-analysis of the current literature demonstrates compelling data for rooming-in as beneficial for newborns with NAS or at risk for NAS. In clinical care settings where
it is safe and feasible, we recommend that rooming-in be considered as a preferred management strategy for opioidexposed newborns and for newborns with NAS.
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