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As we have done since the first edition, published in 1983, the eighth edition
of Guidelines for Perinatal Care provides updated and expanded informa-
tion from the seventh edition. All updates are taken from existing American
Academy of Pediatrics’ (AAP) or American College of Obstetricians and
Gynecologists’ (ACOG) documents as of July 2017. Several chapters have
been reorganized and rewritten, and two chapters in the seventh edition
(“Preconception and Antepartum Care” and “Intrapartum and Postpartum
Care of the Mother”) have been split into “Prepregnancy Care,” “Antepartum
Care,” “Intrapartum Care of the Mother,” and “Postpartum Care of the
Mother” for the current edition to improve the presentation of the expanded
content. We continue to focus on reproductive awareness and patient safety
as well as quality in obstetrics and neonatology and approach all topics from
the vantage point of best care for the mother and newborn.

Guidelines for Perinatal Care represents a cross section of different disci-
plines within the perinatal community. It is designed for use by all personnel
who are involved in the care of pregnant women, their fetuses, and their
newborn infants in community programs, hospitals, and medical centers.
An intermingling of information in varying degrees of detail is provided to
address their collective needs. The result is a unique resource that comple-
ments the educational documents listed in Appendix H, which provide more
specific information. Readers are encouraged to refer to the appendix for
related documents to supplement those listed at the end of each chapter.

The American Academy of Pediatrics and ACOG will continue to update
information presented in this guide through policy statements and recom-
mendations that both organizations issue periodically, particularly with
regard to rapidly evolving technologies and areas of practice.

xi



xii ~ Preface

Guidelines for Perinatal Care is published as a companion document to
the ACOG’s Guidelines for Women’s Health Care, which is in its fourth edi-
tion. Although each book is developed with the aid of a separate committee,
their contents are coordinated to provide comprehensive reference to all
aspects of women’s health care with minimal duplication.

The most current scientific information, professional opinions, and clini-
cal practices have been used to create this document, which is intended to
offer guidelines, not strict operating rules. Local circumstances must dictate
the way in which these guidelines are best interpreted to meet the needs of
a particular hospital, community, or system. Emphasis has been placed on
identifying those areas to be covered by specific, locally defined protocols
rather than on promoting rigid recommendations.

The content of this newest edition of Guidelines for Perinatal Care has
undergone careful review to ensure accuracy and consistency with the poli-
cies of both groups. The guidelines are not meant to be exhaustive, nor do
they always agree with those of other organizations; however, they reflect
the latest recommendations of AAP and ACOG. The recommendations of
AAP and ACOG are based on the best understanding of the data and con-
sensus among authorities in the discipline. The text was written, revised,
and reviewed by members of the AAP Committee on Fetus and Newborn
and the ACOG Committee on Obstetric Practice. Consultants in a variety of
specialized areas also contributed to the content. The pioneering efforts of
those who developed the previous editions also must be acknowledged. To
each and every one of them, sincere appreciation is extended.



Throughout its prior seven editions, Guidelines for Perinatal Care has
focused on improving the outcomes of pregnancies and reducing maternal
and perinatal mortality and morbidity by suggesting sound paradigms for
providing perinatal care. Its strong advocacy of regionalized perinatal sys-
tems, including effective risk identification, care in a risk-appropriate setting,
and maternal or neonatal transport to tertiary care facilities when necessary,
has had a demonstrable effect on perinatal outcomes. This eighth edition
expands the regionalized care concept further by describing levels of mater-
nal care in detail in Chapter 1. Although a national dialogue about matching
levels of hospital care to levels of care required for mothers and neonates
has been ongoing since the publication of the March of Dimes Foundation’s
Toward Improving the Outcome of Pregnancy in the 1970s, this concept has
only truly been implemented consistently for neonates. In Chapter 1, you
can see that the American College of Obstetricians and Gynecologists and
the American Academy of Pediatrics now believe it is time to demand such
levels for mothers as well. We present the suggested level of maternal care
from birth centers to a described level IV institution. This edition also makes
evidence-based recommendations on the use of safe and effective diagnostic
and therapeutic interventions in maternal-fetal medicine and neonatology.
The full spectrum of high-quality perinatal care is covered by this eighth
edition of Guidelines for Perinatal Care, from the principles of prepregnancy
counseling and the provision of antepartum and intrapartum care in routine
and complex settings to guidelines for routine and complex neonatal and
postpartum care. The prepregnancy and antepartum care chapters introduce
the concept and underscore the importance of interpregnancy care to mater-
nal and fetal health. Chapter 5 from the seventh edition has been split into
two chapters one of which includes prepregnancy and interpregnancy care,
and the other of which covers antepartum care. We also have added sections

xiii



Xiv Introduction

on screening for preterm delivery risk to the chapter on antepartum care.
Chapter 6 from the previous edition has been split into two chapters: one of
which covers intrapartum care, and the other of which covers postpartum
care. New guidance concerning the timing of umbilical cord clamping, the
need (or not) for bedrest, updates in hypertension, planned home birth, and
immersion in the first and second stages of labor is also included. Guidance
regarding postpartum contraception recommendations (aligned with the U.S.
Medical Eligibility Criteria for Contraception published by the Centers for
Disease Control and Prevention) and obstetric and medical complications
has been expanded to incorporate new information and evidence-based
recommendations to guide clinical practice in these specialized areas. The
chapter on perinatal infections now includes a section on mosquito-borne
illnesses (including Zika) and a section on infections with high-risk infection
control issues, emerging infections, and bioterrorism (including a discussion
of Ebola).

The chapters on care of healthy and high-risk neonates include updated
recommendations on neonatal resuscitation, screening and management of
hyperbilirubinemia, and neonatal drug withdrawal. The addition of informa-
tion on late preterm infants reflects the importance of this group of infants
to the rate of prematurity and their increased vulnerability compared with
term infants.

Updated recommendations for the conduct of perinatal care in a hospi-
tal setting are presented and continue to emphasize family-centered and
patient-centered care, wherein patients and families are recognized and
respected as true partners in their health care. The roles of hospitalists and
laborists also are discussed.

As in previous editions, the concept of quality improvement in all aspects
of perinatal care is a focus and we have updated the quality improvement
and patient safety chapter and added a discussion of safety bundles. This
chapter provides commentary on the need for procedures and policies to
ensure effective communication among caregivers and between caregivers
and patients, as communication remains a critical component of quality peri-
natal care. The concepts of team training, simulations and drills, and their
roles in improving perinatal care continue to be featured.

Achieving the goal of optimal outcomes for newborns and mothers
requires a coordinated system of perinatal care, including a multidisciplin-
ary team of clinicians working in concert with the patient and within a
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supportive community. This eighth edition of Guidelines for Perinatal Care
provides a framework of recommendations based on the best available evi-
dence. Wide implementation of these recommendations will bring us closer

to our goal.






Guidelines for

PERINATAL
CARE

EEEEEEEEEEE






Organization of Perinatal Health Care

The organization of perinatal health care on a regional basis emerged as a
model of health care delivery beginning in the 1970s and 1980s. Regional
organization of perinatal care was endorsed in a 1976 report by the March
of Dimes Foundation, Toward Improving the Outcome of Pregnancy, which
was prepared by the Committee on Perinatal Health, an ad hoc committee
of representatives appointed by participating professional organizations with
support from the March of Dimes Foundation. The importance of regional
organization was further emphasized in the second edition and third edi-
tions of Toward Improving the Outcome of Pregnancy, published in 1993
and 2010, respectively. Although a comprehensive, integrated perinatal care
delivery system is optimal, this goal has not been attained in many areas
of the country, where financial incentives promote competing systems and
duplication of services.

Health Care Delivery System

A regionalized system of perinatal care with integrated delivery of services
should address the care received by the woman before and during preg-
nancy, the management of labor and delivery, postpartum care, and neona-
tal care. A health care system that is responsive to the needs of families, and
especially women, requires strategies to:

ensure access to services

identify risks early

provide linkage to the appropriate level of care

ensure adherence, continuity, and comprehensiveness of care

promote efficient use of resources
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Structural, financial, and cultural barriers to care need to be identified
and eliminated. The regionalized organization and integration of perinatal
care must evolve within the framework of the general health care delivery
system while avoiding unnecessary duplication of services. A successful
perinatal health care system has five essential responsibilities: 1) provide
access to comprehensive perinatal health care services, 2) embrace a patient-
centered and family-centered approach to health care, 3) deliver culturally
and linguistically appropriate care, 4) educate the public about reproductive
health, and 5) be accountable for all components of the health care delivery
system.

Comprehensive Perinatal Health Care Services

The integration of a spectrum of clinical activities, basic care through sub-
specialty care, within one system or geographic region potentially provides
timely access to care at the appropriate level for the entire population.
Achieving the primary goal of providing the appropriate level of care is facili-
tated by early and ongoing risk assessment to prevent, recognize, and treat
conditions associated with maternal and neonatal morbidity and mortality.
A secondary goal is to improve referral and consultation among institutions
that provide different levels of care. When populations that are in need of
reproductive health care are widely dispersed, both geographically and eco-
nomically, a carefully structured, well-organized system of supportive ser-
vices becomes necessary to ensure access to appropriate care for all pregnant
women and newborns. Networks and other forms of vertically integrated
systems within a region should be structured to provide all the necessary
services, including health care, transportation, public and professional edu-
cation, research, and outcome evaluations with data organized in a standard
format. All components are necessary to minimize perinatal mortality and
morbidity while using resources efficiently and effectively.

Patient-Centered and Family-Centered Health Care
<61 <149

The perinatal health care system should be oriented toward providing
patient-centered and family-centered health care because the family often is
the primary source of support for individuals receiving health services. The
Institute for Patient- and Family-Centered Care importantly notes that the
term family is defined by the patient, as is the degree to which the family is
involved in care. The term “family” as it is used here includes the expectant
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woman and her support system, which may include any or all of the fol-
lowing individuals: a spouse or partner, relatives, and friends. Health care
providers should strive to engage the family as co-providers and decision-
making partners, as long as this is in accordance with the pregnant woman’s
personal situation, beliefs, and desires. Every encounter should build on
the expectant woman'’s strengths, preserve her dignity, and enhance her
confidence and competence. Such an approach incorporates family perspec-
tives, offers real choices, and respects the decisions made by the family for
themselves and their children. Hospital and program leaders should commu-
nicate the concepts of patient-centered and family-centered care consistently
and clearly to staff, students, families, and communities through statements
of vision, mission, and philosophy and through institutional policies and
actions. Providing an environment that is supportive of the family’s key role
in promoting the health of its members is important in successful health
promotion. This includes respecting the choices, values, and cultural back-
grounds of expectant women, new mothers, and other family members;
communicating honestly and openly; promoting opportunities for mutual
support and information sharing; and collaborating in the development and
evaluation of services.

Family-centered practices can help expectant families and new families
become nurturing caregivers. Efforts should be made throughout the neona-
tal course to promote continuous contact between newborns and their fami-
lies. Economic interests and decisions should never take priority over the
best interests of the newborn infant, the woman, the family, and the com-
munity in keeping the family together. When separation of the family unit
is necessitated by the requirement for a higher level of care for the woman
or newborn infant, the responsibility for maintaining communication and
involvement of the family in decisions relating to care should be shared
by the entire health care team. Whenever medically feasible, a woman
whose newborn infant has been transferred to another hospital should be
discharged or transferred to the same facility. Staff interactions and unit
policies at every level should consistently reinforce the importance of family
for the health and well-being of their newborn infant. Families’ strengths
and capabilities should be the foundation on which to build competency
and confidence in caregiving abilities. Preserving an individual sense of
personal responsibility and identity is important for the optimum outcome
of pregnancy and family life.
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Culturally and Linguistically Appropriate Care

In addition to being family-centered, perinatal health care systems should be
culturally and linguistically appropriate. Communication with patients can
be improved and patient care enhanced if health care providers can bridge
the divide between the culture of medicine and the beliefs and practices that
make up patients’ value systems. These may be based on ethnic heritage,
nationality of family origin, age, religion, sexual orientation, disability, or
socioeconomic status. Reaching out to community cultural leaders can be
enormously beneficial in understanding cultural practices.

Large perinatal health disparities exist in racial and ethnic minority groups
and in low-income level groups, compared with white and high-income
level groups. The publication of National Standards for Culturally and
Linguistically Appropriate Services in Health Care by the Office of Minority
Health of the U.S. Department of Health and Human Services emphasizes the
need to address these long-standing disparities through the implementation
and evaluation of culturally sensitive and competent health care. These rec-
ommendations encourage the coordination of the U.S. Department of Health
and Human Services agencies, along with other federal agencies, health care
organizations, accreditation bodies, patient communities, and private sector
organizations to ensure consistent training for health care providers; increase
cultural diversity among health care professionals; and empower minority,
vulnerable, and underserved patients to participate as equal partners in the
health care process and system.

Education of the Public About Reproductive Health
and Life Planning

Insight into the broad social and medical implications of pregnancy and
awareness of reproductive risks, health-enhancing behaviors, and family-
planning options are essential for improving the outcomes of pregnancy.
Education about reproductive health, including reproductive life planning,
must be integrated more effectively into the health care system and society
at large. A recent report emphasizes that in the United States

a little more than one half of pregnancies are planned and approxi-
mately one half of unintended pregnancies end in abortion.

unintended pregnancies occur in all segments of society.

a woman with an unintended pregnancy is less likely to seek early pre-
natal care and is more likely to expose the fetus to potentially harmful
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substances such as alcohol, tobacco, nonmedical use of drugs, and
elevated glucose.

a newborn of an unwanted pregnancy is at higher risk of having a low
birth weight and other complications throughout childhood.

Because pregnancy intention and other behavioral health risks—including
the use of alcohol, tobacco, and other drugs—occur across all socioeconomic
groups, the target group for reproductive education must be all women of
childbearing age. Reproductive health screening should be implemented by
all health care providers serving women in their reproductive years (see also
Chapter 5 and Chapter 6).

Every encounter with the health care system, including those involv-
ing adolescents and men, should be viewed as an opportunity to reinforce
awareness of reproductive health issues and to encourage reproductive life
planning. New messages and marketing techniques regarding responsible
reproductive health practices may be helpful in changing attitudes and
behaviors in women and men.

In communicating with the patient and the public, it is important to tailor
health messages to the appropriate literacy and language level. Low func-
tional literacy may compromise the quality of care received, contribute to
medical errors and poor health outcomes, and increase the risk of medical
liability litigation. This problem can be minimized by consistent use of sim-
plified language on written documents, such as consent forms and patient
instructions, and in face-to-face conversation.

Language and cultural barriers should be examined and addressed. For
those who do not speak English, a family member should not be used as
an interpreter, but rather efforts should be made to provide assistance, such
as offering appropriately trained interpreters and written translations of
forms and patient education materials. In some circumstances, federal and
state laws and regulations impose responsibilities on health care providers
to accommodate individuals with limited English proficiency. Appropriate
measures for overcoming communication barriers will depend on the
circumstances of the individual practice and patient population. Various
options may be available, including hiring bilingual staff for clerical or medi-
cal positions, using appropriate community resources, or using translation
telephone services.
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Accountability

Accountability for actions is a fundamental principle of health care provi-
sion applicable to all components of a health care delivery system and is
a valuable attribute of professional practice that benefits all patients. This
accountability includes, but is not limited to, the care of individual patients
by individual health care providers. Within the perinatal health care deliv-
ery system, accountability and responsibility must be required equally of
all participants, including patients, families, perinatal health care programs
and systems, government agencies, insurers, local communities, and health
maintenance organizations, all of whose actions and policies influence the
delivery of patient care and, thereby, influence outcomes. Accountability
includes developing meaningful quality improvement programs, monitoring
medical errors, and working to ensure patient safety. Access to high-quality
care for all patients is a responsibility that requires a coordinated system
with involvement, commitment, and accountability of all parties.

Clinical Components of Regionalized and
Integrated Delivery of Perinatal Services

A regionalized system that focuses on integrated delivery of graded levels of
hospital-based perinatal care has been shown to be effective and to result
in improved outcomes for women and their newborns. Integrated perinatal
care programs can be extended to encompass prepregnancy evaluation and
early pregnancy risk assessment in both ambulatory and hospital-based set-
tings.

Prepregnancy Care

Prepregnancy care aims to promote the health of women of reproductive
age before pregnancy and improve pregnancy outcomes. Integrated perinatal
health care programs and systems should place additional emphasis on pre-
pregnancy care through educational programs. All women of childbearing
age should have access to prepregnancy care and reproduction life planning.
Health care providers in various disciplines (eg, internal medicine, fam-
ily medicine, and pediatrics) should be made aware of prepregnancy care
recommendations and guidelines. Clinical details of prepregnancy care for
perinatal health care providers are presented in Chapter 5.
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Ambulatory Prenatal Care

The goals for the coordination of ambulatory prenatal care are to provide
appropriate care for all women, to ensure good use of available resources,
and to improve the outcome of pregnancies. As recommended by the
March of Dimes Foundation in the second edition of Toward Improving the
Outcome of Pregnancy, prenatal care can be delivered more effectively and
efficiently by defining the capabilities and expertise (basic, specialty, and
subspecialty) of health care providers and ensuring that pregnant women
receive risk-appropriate care (Table 1-1). Developments in maternal-fetal

TABLE 1-1. Ambulatory Prenatal Care Provider Capabilities and Expertise

Level of Care

Basic

Capabilities

Risk-oriented prenatal care
record, physical examination
and interpretation of findings,
routine laboratory assessment,
assessment of gestational age
and normal progress of
pregnancy, ongoing risk identifi-
cation, mechanisms for consulta-
tion and referral, psychosocial
support, childbirth education,
care coordination (including
referral for ancillary services,
such as transportation, food, and
housing assistance)

Health Care Provider Types

Obstetricians, family physicians,
certified nurse-midwives,
certified midwives, and other
advanced practice registered
nurses with experience,
training, and demonstrated
competence

Specialty

Basic care plus fetal diagnostic
testing (eg, biophysical tests,
amniotic fluid analysis, basic
ultrasonography), expertise in
management of medical and
obstetric complications

Obstetricians

Subspecialty

Basic and specialty care plus
advanced fetal diagnostics

(eg, targeted ultrasonography,
fetal echocardiography);
advanced therapy (eg, intra-
uterine fetal transfusion and
treatment of cardiac arrhythmias);
medical, surgical, neonatal, and
genetic consultation; and manage-
ment of severe maternal
complications

Maternal-fetal medicine
specialists and reproductive
geneticists with experience,
training, and demonstrated
competence

Modified with permission from March of Dimes. Toward improving the outcome of pregnancy:
the 90s and beyond. White Plains (NY): March of Dimes Birth Defects Foundation; 1993.
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risk assessment and diagnosis, as well as the interventions to change behav-
ior, make early and ongoing prenatal care an effective strategy to improve
pregnancy outcomes (see also “Triage” in Chapter 7).

Early and ongoing risk assessment should be an integral component of
perinatal care. Early identification of high-risk pregnancies allows preven-
tion and treatment of conditions associated with maternal and fetal mor-
bidity and mortality. Risk assessment facilitates development of a plan of
care, including referral and consultation as appropriate, among health care
providers of basic, specialty, and subspecialty prenatal care on the basis of
the patient’s circumstances and the capability of the individual health care
providers.

The content and timing of prenatal care should be varied according to
the needs and risk status of the woman and her fetus. Use of community-
based risk assessment tools, such as a standardized prenatal record (see also
Appendix A), by all health care providers within a regionalized perinatal
care system helps to ensure the integration of care delivery and appropriate
implementation of risk assessment and intervention activities. All prenatal
health care providers should be able to identify a full range of medical and
psychosocial risks and either provide appropriate care or make appropriate
referrals (see also Appendix B and Appendix C).

Prenatal care may involve the services of many types of health care pro-
viders, including the early involvement of pediatricians and neonatologists
as well as other pediatric subspecialists (eg, cardiologists, surgeons, and
geneticists). A consultation with a neonatologist and other appropriate spe-
cialists to discuss the pediatric implications with the woman and her partner
is particularly important when fetal risks or problems have been identified
(see also Chapter 7).

In-Hospital Perinatal Care

The conceptual framework of regionalization of perinatal care has focused
almost entirely on the newborn. With 39% of hospital births in the United
States occurring at hospitals that deliver fewer than 500 newborns each
year and an additional 20% occurring at hospitals that deliver between 501
newborns and 1,000 newborns each year, it is likely that the majority of
maternal care in the United States is provided at basic care and specialty
care hospitals. This likelihood supports recent commentary that noted the
need to readdress “perinatal levels of care” to focus specifically on maternal
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health conditions that warrant designation as high risk, and to define specific
clinical and systems criteria to manage such conditions.

Although maternal mortality in high-resource countries improved sub-
stantially during the 20th century, maternal mortality rates in the United
States have worsened in the past 14 years. Currently, the United States is
ranked 60th in the world for maternal mortality. According to a Centers for
Disease Control and Prevention study, the leading causes of maternal mortal-
ity are associated with chronic conditions that affect women of reproductive
age, and common obstetric complications such as hemorrhage. Moreover,
maternal mortality in the United States represents a small component of the
larger emerging problem of maternal severe morbidities and near-miss mor-
tality that increased by 75% between 1998-1999 and 2008-2009. National
increases in obesity, hypertensive disorders, and diabetes among women of
reproductive age increase the risk of maternal morbidity and mortality, as
does the increasing cesarean delivery rate. Although specific modifications
in the clinical management of these conditions have been instituted (eg, the
use of thromboembolism prophylaxis and bariatric beds in obstetrics), more
can be done to improve the system of care for high-risk women at facility
and population levels.

Systematic review of the published literature over the past three decades
demonstrates improved neonatal and posthospital discharge survival among
very-low-birth-weight and very preterm infants born in hospitals with neo-
natal intensive care units. Careful documentation of birth-weight-specific
neonatal mortality rates by hospital of birth has shown that the chance of
survival of preterm, very-low-birth-weight infants is highest when births
occur in hospitals with higher-volume neonatal intensive care units. This
finding has been reported in the United States and other countries. In addi-
tion, multiple reports regarding the outcomes of neonatal surgery support
the concentration of resources and patients in a few highly specialized
centers for neonatal surgery. Given the weight of the evidence, it must be
emphasized that inpatient perinatal health care services should be organized
within individual regions or service areas in such a manner that there is a
concentration of care for the highest-risk pregnant women and their fetuses
and newborns who require the highest level of perinatal care.

Classification System for Levels of Maternal Care <228

Although there is strong evidence of more favorable neonatal outcomes
with regionalized perinatal care, evidence of a beneficial effect on maternal
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outcome is limited. Maternal mortality is an uncommon event, highlighting
the need to focus on severe maternal morbidity to better understand oppor-
tunities for improvement in outcomes. Methods for tracking severe morbidity
have recently been proposed. Data indicate that obstetric complications are
significantly more frequent in hospitals with low delivery volume, and that
obstetric care providers with the lowest patient volume have significantly
increased rates of obstetric complications compared with high-volume
obstetric care providers. Hospital clinical volume likely is a proxy measure
for institutional and individual experience that may not be available at hos-
pitals with lower volumes. Also, data indicate that outcomes are better if
certain conditions, such as placenta previa or placenta accreta, are managed
in a high-volume hospital. It also has been noted that maternal mortality is
inversely related to the population density of maternal-fetal medicine sub-
specialists at the state level, although other factors, such as the presence of
obstetrician-gynecologists, nurses, and anesthesiologists who have experi-
ence in high-risk maternity care, also may contribute to this trend. Although
these findings provide support for an association between availability of
resources and favorable maternal outcomes, they do not prove a direct
cause-and-effect relationship between levels of care and outcomes. For these
reasons, in 2014 the American College of Obstetricians and Gynecologists
and the Society for Maternal-Fetal Medicine published an Obstetric Care
Consensus document regarding the levels of maternal care. The objectives
outlined in the document are to:

1. introduce uniform designations for levels of maternal care, compli-
mentary but distinct from neonatal levels of care that address mater-
nal health needs.

2. develop standardized definitions and nomenclature for facilities pro-
viding each level of maternal care, including birth centers.

3. provide consistent standards of service by levels of maternal care for
use in quality improvement and health promotion.

4. foster the development and equitable geographic distribution of full
service maternal care facilities and systems that promote proactive
integration of risk-appropriate perinatal services.

Table 1-2 and Table 1-3 list the expected capabilities of basic, specialty,
subspecialty, and regional perinatal health care levels of inpatient perina-
tal health care services as delineated in Obstetric Care Consensus No. 2,
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Levels of Maternal Care, from the American College of Obstetricians and
Gynecologists and the Society for Maternal-Fetal Medicine.

TABLE 1-2. Levels of Maternal Care: Definitions, Capabilities, and Types
of Health Care Providers * <10 <115

Birth Center

Definition Peripartum care of low-risk women with uncomplicated single-
ton term pregnancies with a vertex presentation who are
expected to have an uncomplicated birth

Capabilities ¢ Capability and equipment to provide low-risk maternal care

Types of health
care providers

and a readiness at all times to initiate emergency procedures
to meet unexpected needs of the woman and newborn
within the center, and to facilitate transport to an acute care
setting when necessary.

® An established agreement with a receiving hospital with
policies and procedures for timely transport.

¢ Data collection, storage, and retrieval.

¢ Ability to initiate quality improvement programs that include
efforts to maximize patient safety.

* Medical consultation available at all times.

Every birth attended by at least two professionals:

® Primary maternal care providers. This includes CNMs, CMs,
CPMs, and licensed midwives who are legally recognized to
practice within the jurisdiction of the birth center; family
physicians; and ob-gyns.

¢ Availability of adequate numbers of qualified professionals
with competence in level | care criteria and ability to stabilize
and transfer high-risk women and newborns.

Examples of
appropriate
patients (not
requirements)

e Term, singleton, vertex presentation

Level | (Basic Care)

Definition

Care of uncomplicated pregnancies with the ability to detect,
stabilize, and initiate management of unanticipated maternal-
fetal or neonatal problems that occur during the antepartum,
intrapartum, or postpartum period until patient can be trans-
ferred to a facility at which specialty maternal care is available

(continued)
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TABLE 1-2. Levels of Maternal Care: Definitions, Capabilities, and Types
of Health Care Providers * (continued)

Level | (Basic Care) (continued)

Capabilities Birth center capabilities plus

* ability to begin emergency cesarean delivery within a time
interval that best incorporates maternal and fetal risks and
benefits with the provision of emergency care.

* available support services, including access to obstetric ultra-
sonography, laboratory testing, and blood bank supplies at
all times.

® protocols and capabilities for massive transfusion, emergency
release of blood products, and management of multiple
component therapy.

* ability to establish formal transfer plans in partnership with a
higher-level receiving facility.

* ability to initiate education and quality improvement pro-
grams to maximize patient safety, and/or collaborate with
higher-level facilities to do so.

Types of health  Birth center providers plus

care providers continuous availability of adequate number of RNs with

competence in level | care criteria and ability to stabilize and
transfer high-risk women and newborns.

® nursing leadership has expertise in perinatal nursing care.

® obstetric care provider with privileges to perform emergency
cesarean available to attend all deliveries.

* anesthesia services available to provide labor analgesia and
surgical anesthesia.

Examples of Any patient appropriate for a birth center, plus capable of
appropriate managing higher-risk conditions such as
patients (not

. ® term twin gestation
requirements)

e trial of labor after cesarean delivery
¢ uncomplicated cesarean delivery
¢ preeclampsia without severe features at term

Level Il (Specialty Care)

Definition Level | facility plus care of appropriate high-risk antepartum,
intrapartum, or postpartum conditions, both directly admitted
and transferred from another facility

(continued)
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TABLE 1-2. Levels of Maternal Care: Definitions, Capabilities, and Types
of Health Care Providers * (continued)

Level Il (Specialty Care) (continued)

Capabilities Level | facility capabilities plus

¢ computed tomography scan and ideally magnetic resonance
imaging with interpretation available.

¢ basic ultrasonographic imaging services for maternal and
fetal assessment.

¢ special equipment needed to accommodate the care and
services needed for obese women.

Types of health  Level | facility health care providers plus

care providers ¢ tinuous availability of adequate numbers of RNs with

competence in level Il care criteria and ability to stabilize and
transfer high-risk women and newborns who exceed level ||
care criteria.

® nursing leadership and staff have formal training and
experience in the provision of perinatal nursing care and
should coordinate with respective neonatal care services.

® ob-gyn available at all times.

e director of obstetric service is a board-certified ob-gyn with
special interest and experience in obstetric care.

® MFM available for consultation onsite, by telephone, or by
telemedicine, as needed.

e anesthesia services available at all times to provide labor
analgesia and surgical anesthesia.

® board-certified anesthesiologist with special training or
experience in obstetric anesthesia available for consultation.

¢ medical and surgical consultants available to stabilize
obstetric patients who have been admitted to the facility or
transferred from other facilities.

Examples of Any patient appropriate for level | care, plus higher-risk
appropriate conditions such as

patients (not R | .
requirements) severe preeclampsia

¢ placenta previa with no prior uterine surgery

Level Ill (Subspecialty Care)

Definition Level Il facility plus care of more complex maternal medical
conditions, obstetric complications, and fetal conditions

(continued)
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TABLE 1-2. Levels of Maternal Care: Definitions, Capabilities, and Types
of Health Care Providers * (continued)

Level Ill (Subspecialty Care) (continued)

Capabilities

Level Il facility capabilities plus
* advanced imaging services available at all times.

* ability to assist level | and level Il centers with quality
improvement and safety programs.

¢ provide perinatal system leadership if acting as a regional
center in areas where level IV facilities are not available
(see level V).

¢ medical and surgical ICUs accept pregnant women and have
critical care providers onsite to actively collaborate with
MFMs at all times.

* appropriate equipment and personnel available onsite to
ventilate and monitor women in labor and delivery until they
can be safely transferred to the ICU.

Types of health
care providers

Level Il health care providers plus

® continuous availability of adequate numbers of nursing
leaders and RNs with competence in level Il care criteria
and ability to transfer and stabilize high-risk women and
newborns who exceed level Il care criteria, and with special
training and experience in the management of women with
complex maternal illnesses and obstetric complications.

* ob-gyn available onsite at all times.

* MFM with inpatient privileges available at all times, either
onsite, by telephone, or by telemedicine.

e director of MFM service is a board-certified MFM.

e director of obstetric service is a board-certified ob-gyn with
special interest and experience in obstetric care.

® anesthesia services available at all times onsite.

* board-certified anesthesiologist with special training or
experience in obstetric anesthesia in charge of obstetric
anesthesia services.

¢ full complement of subspecialists available for inpatient
consultations.

Examples of
appropriate
patients (not
requirements)

Any patient appropriate for level Il care, plus higher-risk
conditions such as

¢ suspected placenta accreta or placenta previa with prior
uterine surgery

* suspected placenta percreta
® adult respiratory syndrome

e expectant management of early severe preeclampsia at less
than 34 weeks of gestation

(continued)
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TABLE 1-2. Levels of Maternal Care: Definitions, Capabilities, and Types
of Health Care Providers * (continued)

Level IV (Regional Perinatal Health Care Centers)

Definition

Level Il facility plus onsite medical and surgical care of the
most complex maternal conditions and critically ill pregnant
women and fetuses throughout antepartum, intrapartum, and
postpartum care

Capabilities

Level Il facility capabilities plus
* on-site ICU care for obstetric patients.

* on-site medical and surgical care of complex maternal
conditions with the availability of critical care unit or ICU beds.

* Perinatal system leadership, including facilitation of maternal
referral and transport, outreach education for facilities and
health care providers in the region, and analysis and evalua-
tion of regional data, including perinatal complications and
outcomes and quality improvement.

Types of health
care providers

Level Ill health care providers plus

* MFM care team with expertise to assume responsibility
for pregnant women and women in the postpartum period
who are in critical condition or have complex medical
conditions. This includes co-management of ICU-admitted
obstetric patients. An MFM team member with full privileges
is available at all times for on-site consultation and manage-
ment. The team is led by a board-certified MFM with
expertise in critical care obstetrics.

physician and nursing leaders with expertise in maternal
critical care.

continuous availability of adequate numbers of RNs who
have experience in the care of women with complex medical
illnesses and obstetric complications; this includes compe-
tence in level IV care criteria.

director of obstetric service is a board-certified MFM, or
board-certified ob-gyn with expertise in critical care
obstetrics.

anesthesia services are available at all times onsite.

board-certified anesthesiologist with special training or
experience in obstetric anesthesia in charge of obstetric
anesthesia services.

adult medical and surgical specialty and subspecialty
consultants available onsite at all times to collaborate with
MFM care team.

(continued)
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TABLE 1-2. Levels of Maternal Care: Definitions, Capabilities, and Types
of Health Care Providers * (continued)

Level IV (Regional Perinatal Health Care Centers)

Examples of Any patient appropriate for level Il care, plus higher-risk
appropriate conditions such as
patients (not

4 ¢ severe maternal cardiac conditions
requirements)

¢ severe pulmonary hypertension or liver failure
* pregnant women requiring neurosurgery or cardiac surgery

* pregnant women in unstable condition and in need of an
organ transplant

Abbreviations: CMs, certified midwives; CNMs, certified nurse-midwives; CPMs, certified
professional midwives; ICU, intensive care unit; MFMs, maternal-fetal medicine subspecial-
ists; ob-gyns, obstetrician—gynecologists; RNs, registered nurses.

*These guidelines are limited to the maternal needs. Consideration of perinatal needs

and the appropriate level of care should occur following existing guidelines. In fact, levels
of maternal care and levels of neonatal care may not match within facilities. Additionally,
these are guidelines, and local issues will affect systems of implementation for regional-
ized maternal care, perinatal care, or both.

Levels of maternal care. Obstetric Care Consensus No. 2. American College of
Obstetricians and Gynecologists. Obstet Gynecol 2015;125:502-15.
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Chapter 1. Organization of Perinatal Health Care 17

TABLE 1-3. Levels of Maternal Care by Services* ¢

Level of Maternal Care

Required
Service Birth Centers Level | Level Il Level Il Level IV
Nursing Adequate Continuously Continuously Continuously Continuously
numbers of  available RNs available RNs available available RNs
qualified with compe-  with com- nursing lead- with com-
professionals tence in petence in ers and RNs  petence in
with level | care level Il care  with com- level IV care
competence criteria criteria petence in  criteria
in level | care Nursi Nursi level lll care Nursi
criteria | ursing ursing criteria and ursing
eadership leadership have special leadership
has expertise has formal ¢ Ve sp ld has expertise
in perinatal  training and ramning and i maternal
nursing care  experience SXPerence i tensive and
in perinatal " the man-  ;ical care
nursing care agement .Of
and coordi-  Women with
. complex
nates with Lill-
respective maternal |
neonatal nesses gnd
care services obstet.rlc
complica-
tions
Minimum  CNMs, CMs, Obstetric Ob-gyns or  Ob-gyns or  Ob-gyns or
primary CPMs, and provider with  MFMs MFMs MFMs
delivery licensed privileges
provider  midwives to perform
to be emergency
available cesarean
delivery
Obstetrics Available for Ob-gyn Ob-gyn Ob-gyn
surgeon emergency  available at  onsite at all onsite at all
cesarean all times times times
delivery
MFMs Available for Available Available at
consultation at all times  all times for
onsite, by onsite, by onsite con-
telephone, telephone,  sultation and
or by tele- or by tele-  management
medicine, as medicine
needed with inpatient
privileges

(continued)
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TABLE 1-3. Levels of Maternal Care by Services* (continued)

Level of Maternal Care (continued)

Required
Service Birth Centers Level | Level Il Level Il Level IV
Director of Board- Board- Board-
obstetric certified certified certified
services ob-gyn with  ob-gyn with  MFM or
experience  experience  board-
and interest  and interest certified
in obstetrics  in obstetrics ob-gyn with
expertise in
critical care
obstetrics
Anesthesia Anesthesia Anesthesia  Anesthesia  Anesthesia
services services services services
available available at  available at  available at
all times all times all times
Board- Board- Board-
certified certified certified
anesthe- anesthe- anesthe-
siologist siologist siologist
with special  with special  with special
training or training or  training or
experience  experience  experience
in obstetrics, in obstetrics in obstetrics
available for isin charge s in charge
consultation  of obstetric  of obstetric
anesthesia  anesthesia
services services
Consultants Established Established Medical Full comple- Adult
agreement agreement  and surgical ment of medical and
with a with a consultants  subspecial-  surgical spe-
receiving higher-level available to  ists available cialty and
hospital for receiving stabilize for inpatient  subspecialty
timely trans-  hospital consultation, consultants
port,including for timely including available
determination transport, critical care, onsite at all
of conditions  including general times, includ-
necessitating  determi- surgery, ing those
consultation nation of infectious indicated in
and referral conditions disease, level Il and
necessitating hematology, advanced
consultation cardiology,  neuro-
and referral nephrology, surgery,
neurology,  transplant,
and neona-  or cardiac
tology surgery

(continued)
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TABLE 1-3. Levels of Maternal Care by Services* (continued)

Level of Maternal Care (continued)

Required
Service Birth Centers Level | Level I Level llI Level IV
ICU Appropriate  Collaborates
equipment  actively with
and the MFM
personnel care team in
available the manage-
onsite to ment of all
ventilate pregnant
and monitor women and
women in women in
labor and the post-
delivery partum
until safely ~ period who
transferred  are in critical
to ICU condition or
Accepts have com-
plex medical
pregnant conditions
women
Co-manages
ICU-admitted
obstetric
patients with
MFM team

Abbreviations: CMs, certified midwives; CNMs, certified nurse-midwives; CPMs, certified profes-
sional midwives; ICU, intensive care unit; MFMs, maternal-fetal medicine specialists; ob-gyns,

obstetrician-gynecologists; RNs, registered nurses.

Birth Centers

In 1995, the American Association of Birth Centers (www.birthcen
ters.org/) defined birth centers as “homelike facilities existing within a
healthcare system with a program of care designed in the wellness model of
pregnancy and birth and providing family-centered care for healthy women
before, during, and after normal pregnancy, labor, and birth.” This common
definition is used in this book and includes birth centers regardless of their
location. Birth centers provide peripartum care to low-risk women with
uncomplicated singleton term pregnancies with a vertex presentation who
are expected to have an uncomplicated birth. Cesarean delivery and opera-
tive vaginal delivery are not offered at birth centers. In a freestanding birth
center, every birth should be attended by at least two health care providers,


http://www.birthcenters.org/
http://www.birthcenters.org/
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one of whom is competent in neonatal resuscitation. The primary maternity
care provider who attends each birth is educated and licensed to provide
birthing services. Primary maternity care providers include certified nurse-
midwives (CNMs), certified midwives, certified professional midwives, and
licensed midwives who are legally recognized to practice within the jurisdic-
tion of the birth center; family physicians; and obstetrician-gynecologists.
In addition, there should be adequate numbers of qualified professionals
available who have completed orientation and demonstrated competence
in the care of obstetric patients (women and fetuses) consistent with level
I care criteria and are able to stabilize and transfer high-risk women and
newborn infants. Medical consultation should be available at all times. These
facilities should be ready to initiate emergency procedures (including cardio-
pulmonary and neonatal resuscitation and stabilization) at all times to meet
unexpected needs of the woman and newborn infants within the center, and
to facilitate transport to an acute care setting when necessary. To ensure
optimal care of all women and their newborn infants, a birth center should
have a clear understanding of its capability to provide maternal and neona-
tal care and the threshold at which it should transfer women to a facility
with a higher level of care. A birth center should have an established agree-
ment with a receiving hospital and have policies and procedures in place
for timely transport. These transfer plans should include risk identification;
determination of conditions necessitating consultation; referral and transfer;
and a reliable, accurate, and comprehensive communication system between
participating facilities and transport teams. All facilities should have quality
improvement programs that include efforts to maximize patient safety. Birth
center facility licenses currently are available in more than 80% of states in
the United States and state requirements for accreditation for birth centers
vary. Three national agencies (Accreditation Association for Ambulatory
Health Care [www.aaahc.org/], The Joint Commission [www.jointcom-
mission.org/], and The Commission for the Accreditation of Birth Centers
[www.birthcenteraccreditation.org/]) provide accreditation of birth centers.
The Commission for the Accreditation of Birth Centers is the only accredit-
ing agency that chooses to use the national American Association of Birth
Centers’ Standards for Birth Centers in its accreditation process.

Level I Facilities

Level I facilities provide care to women who are low risk and are expected
to have an uncomplicated birth. Level I facilities have the capability to


http://www.aaahc.org/
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https://www.birthcenteraccreditation.org/
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perform routine intrapartum and postpartum care that is anticipated to be
uncomplicated. As in birth centers, maternity care providers, midwives, fam-
ily physicians, or obstetrician-gynecologists should be available to attend all
births. Adequate numbers of registered nurses (RNs) are available who have
completed orientation, demonstrated competence in the care of obstetric
patients (women and fetuses) consistent with level I care criteria, and are
able to stabilize and transfer high-risk women and newborn infants. Nursing
leadership should have expertise in perinatal nursing care. An obstetric care
provider with privileges to perform an emergency cesarean delivery should
be available to attend deliveries. Anesthesia services should be available to
provide labor analgesia and surgical anesthesia. Level I facilities have the
capability to begin an emergency cesarean delivery within a time interval
that best incorporates maternal and fetal risks and benefits with the provi-
sion of emergency care. Support services include access to obstetric ultra-
sonography, laboratory testing, and blood bank supplies at all times. All
hospitals with obstetric services should have protocols and capabilities in
place for massive transfusion, emergency release of blood products (before
full compatibility testing is complete), and for management of multiple com-
ponent therapy. These facilities and health care providers can appropriately
detect, stabilize, and initiate management of unanticipated maternal, fetal,
or neonatal problems that occur during the antepartum, intrapartum, or
postpartum period until the patient can be transferred to a facility at which
specialty maternal care is available. To ensure optimal care of all pregnant
women, formal transfer plans should be established in partnership with a
higher-level receiving facility. These plans should include risk identification;
determination of conditions necessitating consultation; referral and transfer;
and a reliable, accurate, and comprehensive communication system between
participating hospitals and transport teams. All facilities should have educa-
tion and quality improvement programs to maximize patient safety, provide
such programs through collaboration with facilities with higher levels of care
that receive transfers, or both. Examples of women who need at least level
I care include women with term twin gestation; women attempting trial of
labor after cesarean delivery; women expecting an uncomplicated cesarean
delivery; and women with preeclampsia without severe features at term.
Policies should be developed regarding the provision of obstetric anesthe-
sia, including the necessary qualifications of personnel who are to administer
anesthesia and their availability for both routine and emergency deliveries.
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Cesarean delivery may warrant the assistance of an additional physician or a
surgical assistant to provide necessary surgical care, based on the judgment
of the primary obstetric surgeon.

In level I maternal care facilities, perinatal care should be coordinated
jointly by the chiefs of the obstetric, pediatric, family medicine, nursing, and
midwifery services. This administrative approach requires close coordina-
tion and unified policy statements. The coordinators of perinatal care are
responsible for developing policy, maintaining appropriate guidelines, and
collaborating and consulting with the professional staff of hospitals (includ-
ing anesthesiologists, radiologists, and laboratory personnel) who provide
specialty and subspecialty care in the region. In hospitals that do not separate
these services, one person may be given the responsibility for coordinating
perinatal care.

Level II Facilities

Level II facilities provide care to appropriate high-risk pregnant women, both
admitted and transferred to the facility. In addition to the capabilities of a
level T (basic care) facility, level II facilities should have the infrastructure
for continuous availability of adequate numbers of RNs who have demon-
strated competence in the care of obstetric patients (women and fetuses).
Orientation and demonstrated competence should be consistent with level
Il care criteria and include stabilization and transfer of high-risk women
and newborn infants who exceed level II care criteria. The nursing leaders
and staff at a level II facility should have formal training and experience in
the provision of perinatal nursing care and should coordinate with respec-
tive neonatal care services. Although midwives and family physicians may
practice in level II facilities, an attending obstetrician-gynecologist should be
available at all times. A board-certified obstetrician-gynecologist with special
interest and experience in obstetric care should be the director of obstetric
services. Access to a maternal-fetal medicine subspecialist for consultation
should be available onsite, by telephone, or by telemedicine as needed.
Anesthesia services should be available at all times to provide labor analgesia
and surgical anesthesia. A board-certified anesthesiologist with special train-
ing or experience in obstetric anesthesia should be available for consultation.
Support services include level I capabilities plus computed tomography scan
and, ideally, magnetic resonance imaging with interpretation available; basic
ultrasonographic imaging services for maternal and fetal assessment; and
special equipment needed to accommodate the care and services needed for
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obese women. Medical and surgical consultants should be available to stabi-
lize obstetric patients who have been admitted to the facility or transferred
from other facilities. Examples of women who need at least level II care
include women with severe preeclampsia and women with placenta previa
with no prior uterine surgery.

In level II maternal care facilities, the director of obstetric service and
the chief of neonatal care services should coordinate the hospital’s perinatal
care services and, in conjunction with other medical, anesthesia, nursing,
midwifery, respiratory therapy, and hospital administration staff, develop
policies concerning staffing, procedures, equipment, and supplies. In addi-
tion, the coordinators of perinatal care at a hospital that delivers level II
maternal care are responsible for collaborating and consulting with the pro-
fessional staff of hospitals who provide specialty and subspecialty care in the
region.

Level III Facilities

Level III facilities (subspecialty care) provide all level I (basic care) and
level 1I (specialty care) services, and have subspecialists available onsite,
by telephone, or by telemedicine to assist in providing care for more com-
plex maternal and fetal conditions. Level III facilities will function as the
regional perinatal health care centers for some areas of the United States if
there are no level 1V facilities available. In these areas, the level III facilities
will be responsible for the leadership, facilitation of transport and refer-
ral, educational outreach, and data collection and analysis outlined in the
Regionalization section discussed later in this chapter. Designation of level
III should be based on the demonstrated experience and capability of the
facility to provide comprehensive management of severe maternal and
fetal complications. An obstetrician-gynecologist is available onsite at all
times and a maternal-fetal medicine subspecialist is available at all times,
either onsite, by telephone, or by telemedicine, and should have inpatient
privileges. The director of the maternal-fetal medicine service should be
a board-certified maternal-fetal medicine subspecialist. A board-certified
obstetrician-gynecologist with special interest and experience in obstetric
care should direct obstetric services. Anesthesia services should be available
at all times onsite. A board-certified anesthesiologist with special training or
experience in obstetric anesthesia should be in charge of obstetric anesthe-
sia services. A full complement of subspecialists, including subspecialists
in critical care, general surgery, infectious disease, hematology, cardiology,
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nephrology, neurology, and neonatology should be available for inpatient
consultations. An on-site intensive care unit (ICU) should accept pregnant
women and have critical care providers onsite to actively collaborate with
maternal-fetal specialists at all times. Equipment and personnel with exper-
tise must be available onsite to ventilate and monitor women in the labor and
delivery unit until they can be safely transferred to the ICU. Level III facilities
have nursing leaders and adequate numbers of RNs who have completed
orientation and demonstrated competence in the care of obstetric patients
(women and fetuses) consistent with level III care criteria, including transfer
of high-risk women and newborn infants who exceed level III care criteria,
and who have special training and experience in the management of women
with complex maternal illnesses and obstetric complications. These nursing
personnel continuously are available. Level III facilities should be able to
provide imaging services, including basic interventional radiology, maternal
echocardiography, computed tomography, and magnetic resonance imaging,
and nuclear medicine imaging. These imaging services with interpretation
should be available at all times. Level III facilities should have the ability to
perform detailed obstetric ultrasonography and fetal assessment, including
Doppler studies. These facilities also should provide evaluation of new tech-
nologies and therapies. Examples of women who need at least level III care
include those women with extreme risk of massive hemorrhage at delivery,
such as those with suspected placenta accreta or placenta previa with prior
uterine surgery; women with suspected placenta percreta; women with adult
respiratory distress syndrome; and women with rapidly evolving disease,
such as planned expectant management of severe preeclampsia at less than
34 weeks of gestation.

Level 1V Facilities

Level 1V facilities (regional perinatal health care centers) include the capa-
bilities of level I, level II, and level III facilities with additional capabilities
and considerable experience in the care of the most complex and critically
ill pregnant women throughout antepartum, intrapartum, and postpartum
care. Although level III and level IV may seem to overlap, a level IV facil-
ity is distinct from a level III facility in the approach to the care of pregnant
women and women in the postpartum period with complex and critical ill-
nesses. In addition to having ICU care onsite for obstetric patients, a level
IV facility must have evidence of a maternal-fetal medicine care team that
has the expertise to assume responsibility for pregnant women and women



Chapter 1. Organization of Perinatal Health Care 25

in the postpartum period who are in critical condition or have complex
medical conditions. The maternal-fetal medicine team collaborates actively
in the co-management of all obstetric patients who require critical care
and ICU services. This includes co-management of ICU-admitted obstetric
patients. A maternal-fetal medicine team member with full privileges is
available at all times to come in for on-site consultation and management.
The team should be led by a board-certified maternal-fetal medicine subspe-
cialist with expertise in critical care obstetrics. The maternal-fetal medicine
team must have expertise in critical care at the physician level, nursing level,
and ancillary services level. A key principle of caring for critically ill pregnant
and peripartum women is the facility’s recognition of the need for seamless
communication between maternal-fetal medicine subspecialists and other
subspecialists in the planning and facilitation of care for women with the
most high-risk complications of pregnancy. There should be institutional
support for the routine involvement of a maternal-fetal medicine care team
with the critical care units and specialists. There also should be a commit-
ment to having physician and nursing leaders with expertise in maternal
intensive and critical care, as well as adequate numbers of available RNs in
level 1V facilities who have experience in the care of women with complex
medical illnesses and obstetric complications; this includes completed orien-
tation, demonstrated competence in the care of obstetric patients (women
and fetuses) consistent with level IV care criteria. The director of obstetric
services is a board-certified maternal-fetal medicine subspecialist or a board-
certified obstetrician-gynecologist with expertise in critical care obstetrics.
As in level III facilities, anesthesia services are available onsite at all times. A
board-certified anesthesiologist with special training or experience in obstet-
ric anesthesia should be in charge of obstetric anesthesia services. Level IV
facilities should include the capability for on-site medical and surgical care of
complex maternal conditions (eg, congenital maternal cardiac lesions, vascu-
lar injuries, neurosurgical emergencies, and transplants) with the availability
of critical (or intensive) care unit beds. There should be adult medical and
surgical specialty and subspecialty consultants (a minimum of those listed in
level III) available onsite at all times to collaborate with the maternal-fetal
medicine care team. The designation of level IV also may pertain only to a
particular specialty in that advanced neurosurgery, transplant, and cardio-
vascular capabilities may not all be available in the same regional facility.
Examples of women who would need level IV care (at least at the time of
delivery) include pregnant women with severe maternal cardiac conditions,
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severe pulmonary hypertension, or liver failure; pregnant women in need of
neurosurgery or cardiac surgery; or pregnant women in unstable condition
and in need of an organ transplant.

In level III and level IV maternal care facilities, the director of obstetric
service, the director of neonatal intensive care unit, and the director of
maternal-fetal medicine service should co-direct the perinatal medical ser-
vice. These physicians are responsible for maintaining practice guidelines
and, in cooperation with nursing and hospital administration, are responsible
for developing the operating budget; evaluating and purchasing equipment;
planning, developing, and coordinating in-hospital and outreach educational
programs; and participating in the evaluation of perinatal care. If they are
in a regional center, they should coordinate the services provided at their
hospital with those provided at institutions delivering level I and level II care
in the region or system.

Regionalization

Regional centers, which include any level III facility that functions in this
capacity and all level IV facilities, should coordinate regional perinatal
health care services; provide outreach education to facilities and health care
providers in their region; and provide analysis and evaluation of regional
data, including perinatal complications and outcomes, as part of collabora-
tion with lower-level care facilities in the region. Community outreach and
data analysis and evaluation will require additional resources in personnel
and equipment within these facilities. Although specific supporting data are
not currently available in maternal health, it is believed that concentrat-
ing the care of women with the most complex pregnancies at designated
regional perinatal health care centers will allow these centers to maintain the
expertise needed to achieve optimal outcomes. Regionalization of maternal
health care services requires that there be available and coordinated special-
ized services, professional continuing education to maintain competency,
facilitation of opportunities for transport and back-transport, and collection
of data on long-term outcomes to evaluate the effectiveness of delivery of
perinatal health care services and the safety and efficacy of new therapies.
Because the health statuses of women and fetuses may differ, referral should
be organized to meet the needs of both. In some cases with specific care
needs, optimal coordination of care will not be delineated by geographic
area, but rather by availability of specific expertise (eg, transplant services or
fetal surgery).
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In general, each hospital should have a clear understanding of the cat-
egories of perinatal patients that can be managed appropriately in the local
facility and those that should be transferred to a higher-level facility. Preterm
labor and impending delivery at less than 32 weeks of gestation usually
warrant maternal transfer to a facility with neonatal intensive care. In some
states, because of geographic distances or demographics, hospitals may be
approved for a level of neonatal care higher than that for the perinatal service
as a whole. In such circumstances, transfer to a facility with a higher level of
perinatal care may be appropriate (see also Chapter 4).

Levels of Neonatal Care «115 <357

The American Academy of Pediatrics published a policy statement regard-
ing levels of neonatal care in 2004, with a subsequent revision in 2012. The
levels of neonatal care are illustrated in Table 1-4. Note that each higher
level includes the capabilities of the previous level. Levels of maternal and
neonatal care may not match within facilities. However, a pregnant woman
should be cared for at the facility that best meets both her and her newborn
infant’s needs (see also Chapter 4).

Level I Neonatal Care

Level I neonatal care units offer a basic level of newborn care to infants at
low risk. These units have personnel and equipment available to perform
neonatal resuscitation at every delivery and to evaluate and provide routine
postnatal care for healthy term newborn infants. In addition, level I neonatal
units have personnel who can care for physiologically stable infants who are
born at 35 weeks of gestation or more, and can stabilize ill newborn infants
who are born at less than 35 weeks of gestation until they can be transferred
to a facility where the appropriate level of neonatal care is provided.

A facility providing level I neonatal care should have the personnel and
equipment to perform neonatal resuscitation. At least one caregiver whose
primary responsibility is for the newborn infant should be present at every
delivery, and a person who has successfully completed the American Heart
Association and American Academy of Pediatrics’ Neonatal Resuscitation
Program should be immediately available to perform neonatal resuscitation,
including endotracheal intubation and administration of medications, if
needed. When required, one or two additional persons should be available
to assist with neonatal resuscitation (for more information on neonatal resus-
citation, see Chapter 10).
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TABLE 1-4. Definitions, Capabilities, and Health Care Provider Types:

Neonatal Levels of Care <27 <30 <115 <126

Level of Care Capabilities
Provide neonatal
resuscitation at every
delivery

Level | well newborn
nursery

Evaluate and provide
postnatal care to stable
term newborn infants

Stabilize and provide
care for infants born at
35-37 weeks of gestation

who remain physiologically

stable
Stabilize newborn infants

who are ill and those born

before 35 weeks of
gestation until transfer to
a higher level of care

Health Care Provider Types¥

Pediatricians, family
physicians, newborn nurse
practitioners, and other
nursery advanced practice
registered nurses

Level Il special care  Level | capabilities plus:

nurser . .
y Provide care for infants

born at 32 weeks of ges-
tation or later and weigh
1,500 g or more who
have physiologic imma-
turity or who are mod-
erately ill with problems
that are expected to
resolve rapidly and are
not anticipated to need
subspecialty services on
an urgent basis

Provide care for infants
convalescing after inten-
sive care

Provide mechanical ven-
tilation for brief duration
(less than 24 hours) or
continuous positive air-
way pressure or both

Stabilize infants born
before 32 weeks of
gestation and weigh less
than 1,500 g until transfer
to a neonatal intensive
care facility

Level | health care providers
plus:

Pediatric hospitalists, neona-
tologists, and neonatal nurse
practitioners

(continued)
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TABLE 1-4. Definitions, Capabilities, and Health Care Provider Types:
Neonatal Levels of Care (continued)

Level of Care Capabilities Health Care Provider Types*

Level Ill neonatal Level Il capabilities plus:  Level Il health care providers

intensive care unit Provide sustained life plus:

support Pediatric medical sub-
specialists, pediatric
anesthesiologists®, pediatric
surgeons, and pediatric
ophthalmologists?

Provide comprehensive
care for infants born
before 32 weeks of ges-
tation and weigh less
than 1,500 g and infants
born at all gestational
ages and birth weights
with critical illness

Provide prompt and
readily available access
to a full range of pedi-
atric medical subspecial-
ists, pediatric surgical
specialists, pediatric
anesthesiologists, and
pediatric ophthalmolo-
gists

Provide a full range of
respiratory support that
may include conventional
ventilation and/or high-
frequency ventilation and
inhaled nitric oxide

Perform advanced imag-
ing, with interpretation
on an urgent basis,
including computed
tomography, magnetic
resonance imaging, and
echocardiography

(continued)
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TABLE 1-4. Definitions, Capabilities, and Health Care Provider Types:
Neonatal Levels of Care (continued)

Level of Care Capabilities Health Care Provider Types*|
Level IV regional Level lll capabilities plus:  Level lll health care providers
neonatal intensive Located within an institu- PIUS:

care unit tion with the capability Pediatric surgical sub-

to provide surgical repair specialists
of complex congenital or
acquired conditions

Maintain a full range

of pediatric medical
subspecialists, pediatric
surgical subspecialists,
and pediatric anesthesi-
ologists at the site

Facilitate transport
and provide outreach
education

*Includes all health care providers with relevant experience, training, and demonstrated
competence

TAt the site or at a closely related institution by prearranged consultative agreement

Reprinted from Levels of neonatal care. Policy statement. American Academy of
Pediatrics. Committee on Fetus and Newborn. Pediatrics 2012;130:587-97.

Level II Neonatal Care

Level II neonatal care should be reserved for infants born at
32 weeks of gestation or more and weighing 1,500 g or more at birth who
have physiologic immaturity or who are moderately ill with problems that
are expected to resolve rapidly and who would not be anticipated to need
subspecialty-level services on an urgent basis. These situations usually occur
as a result of relatively uncomplicated preterm labor or preterm rupture of
membranes.

Level II nurseries may provide assisted ventilation for a brief duration
(Iess than 24 hours) until the infant’s condition either soon improves or the
infant can be transferred to a higher-level facility. A facility that provides
level II neonatal care must have readily available experienced personnel
who are capable of providing either continuous positive airway pressure or
mechanical ventilation for a brief period (less than 24 hours) or both (Table
1-4). Level II nurseries must have equipment (eg, portable X-ray equipment,
blood gas laboratory) and personnel, such as physicians, specialized nurses,
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respiratory therapists, radiology technicians, and laboratory technicians (see
“Support Health Care Providers” in Chapter 2), continuously available to
provide ongoing care and to address emergencies. Referral to a higher level
of care should occur for all infants when needed for subspecialty surgical or
medical intervention.

A board-certified neonatologist or board-certified pediatrician with expe-
rience in the care of newborn infants should be chief of the neonatal care
service. Care of newborn infants at high risk should be provided by appro-
priately qualified personnel including pediatricians, neonatologists, pediat-
ric hospitalists, and neonatal nurse practitioners (see “Advanced Practice
Registered Nurses in Perinatal Care” in Chapter 2). When an infant is main-
tained on a ventilator, these specialized personnel should be available onsite
to manage respiratory emergencies.

A general pediatrician or pediatric hospitalist should have sufficient train-
ing and expertise to assume responsibility for the care of newborn infants
who require Level II care. In collaboration with, or under the supervision of,
a physician, care may be provided by qualified advanced practice registered
nurses who have completed a formal neonatal educational program and are
certified by an accepted national body, such as the National Certification
Corporation (see also “Advanced Practice Registered Nurses in Perinatal
Care” in Chapter 2).

Level III Neonatal Care

Evidence suggests that infants who are born at less than 32 weeks of gesta-
tion or weigh less than 1,500 g at birth or have complex medical or surgical
conditions, regardless of gestational age, should be cared for at a level III
facility. Designation of level III care should be based on clinical experience,
as demonstrated by large patient volume, increasing complexity of care, and
availability of pediatric medical subspecialists and pediatric surgical special-
ists. Subspecialty care services should include expertise in neonatology and,
ideally, maternal-fetal medicine if women are referred for the management
of potential preterm birth. Level IIl neonatal intensive care units (NICUs) are
defined by having continuously available personnel (neonatologists, neona-
tal nurses, respiratory therapists) and equipment to provide life support for
as long as needed. Facilities should have advanced respiratory support and
physiologic monitoring equipment, laboratory and imaging facilities, nutri-
tion and pharmacy support with pediatric expertise, social services, and
pastoral care.
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Level III facilities should be able to provide ongoing assisted ventilation for
periods longer than 24 hours, which may include conventional ventilation,
high-frequency ventilation, and inhaled nitric oxide. Level III facility capa-
bilities also should be based on a region’s consideration of geographic con-
straints, population size, and personnel resources. If geographic constraints
for land transportation exist, the level III facility should ensure availability of
rotor and fixed-wing transport services to quickly and safely transfer infants
requiring subspecialty intervention. Potential transfer to higher-level facilities
or children’s hospitals, as well as return transport of recovering infants to
lower-level facilities, should be considered as clinically indicated.

A broad range of pediatric medical subspecialists and pediatric surgical
specialists should be readily accessible onsite or by prearranged consultative
agreements. Prearranged consultative agreements can be performed using,
for example, telemedicine technology, or telephone consultation, or both
from a distant location. Pediatric ophthalmology services and an organized
program for the monitoring, treatment, and follow-up of retinopathy of
prematurity should be readily available in level III facilities. Level III units
should have the capability to perform major surgery (including anesthesiolo-
gists with pediatric expertise) onsite or at a closely related institution, ide-
ally in geographic proximity. Because the outcomes of less complex surgical
procedures in children, such as appendectomy or pyloromyotomy, are better
when performed by pediatric surgeons compared with general surgeons, it
is recommended that pediatric surgical specialists perform all procedures in
newborn infants.

Level III facilities should have the capability to perform advanced imag-
ing with interpretation on an urgent basis, including computed tomography,
magnetic resonance imaging, and echocardiography. Level III facilities
should collect data to assess outcomes within their facility and to compare
with other levels.

The director of the neonatal intensive care unit (NICU) should be a full-
time, board-certified neonatologist. A neonatologist should be continuously
available for consultation 24 hours per day. Personnel qualified to manage
the care of infants with complex or critical illnesses, including emergencies,
should be in-house.

Level IV Neonatal Care

Level IV units include the capabilities of level III units with additional capa-
bilities and considerable experience in the care of the most complex and
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critically ill newborn infants and should have pediatric medical and pediatric
surgical specialty consultants continuously available 24 hours per day. Level
IV facilities also would include the capability for surgical repair of complex
conditions. Further evidence is needed to assess the risk of morbidity and
mortality by level of care for newborn infants with complex congenital
cardiac malformations. A recent study was not able to note a difference in
postoperative morbidity or mortality associated with dedicated pediatric car-
diac intensive care units versus NICUs and pediatric intensive care units, but
the study did not separately assess the newborn and postneonatal periods.
Although specific supporting data are not currently available, it is thought
that concentrating the care of such infants at designated level IV centers
will allow these centers to develop the expertise needed to achieve optimal
outcomes.

Not all level IV hospitals need to act as regional centers; however, regional
organization of perinatal health care services requires that there be coordi-
nation in the development of specialized services, professional continuing
education to maintain competency, facilitation of opportunities for transport
and return transport, and collection of data on long-term outcomes to evalu-
ate both the effectiveness of delivery of perinatal health care services and
the safety and efficacy of new therapies. These functions usually are best
achieved when responsibility is concentrated in a single regional center with
both perinatal and neonatal subspecialty services.

Maternal and Newborn Postdischarge Care

Perinatal health care at all levels should include ambulatory care of the
woman and the newborn infant after hospital discharge. Increasing eco-
nomic pressure for early discharge and decreased length of hospital stay
after delivery has increased the importance of organization and coordination
of continuing care as well as the need for evaluation and monitoring of out-
comes. In most cases, healthy term infants discharged before 72 hours of age
should be evaluated by a qualified health care provider within 1-2 days of
discharge. Late preterm infants need additional care and monitoring (see also
Chapter 10). Postdischarge care for an infant who has survived a complicated
perinatal course should include care by a health care provider with expertise
and experience in caring for such infants. Infants who have been discharged
from the NICU also should be enrolled in an organized follow-up program
that tracks and records medical and neurodevelopmental outcomes to
allow later analysis. Such a follow-up program is an essential component of
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level III and level IV neonatal services. Service components for follow-up
care for women are discussed in Chapter 8 and for newborn infants in
Chapter 10 and Chapter 11.

When prolonged infant hospitalization far from the woman’s home is
anticipated, it is recommended that a local maternity health care provider
be identified to provide the standard postpartum care and support that she
would have received in her home environment, even if delivery did not take
place at a local hospital.

Planned Home Birth

In the United States, approximately 35,000 births (0.9%) of births per year
occur in the home. Approximately one fourth of these births are unplanned
or unattended. Among women who originally intend to give birth in a hos-
pital or those who make no provisions for professional care during child-
birth, unplanned home births are associated with high rates of perinatal and
neonatal mortality. The relative risk versus benefit of a planned home birth,
however, remains the subject of debate. Women inquiring about planned
home birth should be informed of its risks and benefits based on recent evi-
dence (Table 1-5 and Table 1-6). Specifically, they should be informed that
although planned home birth is associated with fewer maternal interventions
than planned hospital birth, it is also associated with a more than twofold
increased risk of perinatal death (1-2 in 1,000) and a threefold risk of neo-
natal seizures or serious neurologic dysfunction (0.4-0.6 in 1,000). These
observations may reflect fewer obstetric risk factors among women plan-
ning home birth compared with those planning hospital birth. Although the
American College of Obstetricians and Gynecologists believes that hospitals
and accredited birth centers are the safest settings for birth, each woman has
the right to make a medically informed decision about delivery.

Women should be informed that several factors are critical to reducing
perinatal mortality rates and achieving favorable home birth outcomes.
These factors include the appropriate selection of candidates for home
birth; the availability of a certified nurse-midwife, certified midwife, or
midwife whose education and licensure meet International Confederation of
Midwives’ Global Standards for Midwifery Education, or physicians practic-
ing obstetrics within an integrated and regulated health system; ready access
to consultation; and access to safe and timely transport to nearby hospitals.
Fetal malpresentation, multiple gestation, or prior cesarean delivery should
be considered absolute contraindications to planned home birth.
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TABLE 1-5. Maternal Outcomes Associated with U.S. Planned Out of
Hospital Births Versus Hospital Births* ¢

Planned Out of Planned
Hospital Birth Hospital Birth  Adjusted
(events per (events per Odds

Outcome 1,000 births) 1,000 births) Ratio 95% ClI
Labor induction 48 304 0.11  0.09-0.12
Labor 75 263 0.21  0.19-0.24
augmentation
Operative vaginal 10 35 0.24  0.17-0.34
delivery
Cesarean delivery 53 247 0.18  0.16-0.22
Blood transfusion/ 6 4 1.91 1.25-2.93
hemorrhage
Severe perineal 9 13 0.69  0.49-0.98
lacerations

*Data from Snowden JM, Tilden EL, Snyder J, Quigley B, Caughey AB, Cheng YW.
Planned out-of-hospital birth and birth outcomes. N Engl J Med 2015;373:2642-53.

TABLE 1-6. Adverse Perinatal Outcomes Associated with U.S. Planned
Home Births Versus Hospital Births ¢

Planned Home Planned
Birth (events Birth (events
per 1,000 per 1,000

Outcome births) births) 95% CI
5-minute 24.2% 11.7* 2.42*% 2.13-2.74*
Apgar Score 23T§ 18t 1.31f 1.04-1.66"

<7 3.7 2.43* 1.87* 1.36-2.58*

<4 6 4t 1.561 0.98-2.47*
Neonatal seizures 0.58* 0.22* 3.08* 1.44-6.58*
(or serious 0.86' 0.22¢ 380 2.80-5.16
neurologic
dysfunction?) 1.318 0.4t 3.601 1.36-9.501

(continued)
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TABLE 1-6. Adverse Perinatal Outcomes Associated with U.S. Planned
Home Births Versus Hospital Births (continued)

Planned Home Planned
Birth (events Birth (events

per 1,000 per 1,000 Odds
Outcome births) births) Ratio 95% ClI

Perinatal mortality 3.918 1.8t 2.43t 1.37-4.30"
(fetal death and
neonatal mortality)

Abbreviation: Cl, confidence interval

Data from *Cheng YW, Snowden JM, King TL, Caughey AB. Selected perinatal out-
comes associated with planned home births in the United States. Am J Obstet Gynecol
2013;209:325.e1-8.

Data from *Grunebaum A, McCullough LB, Sapra KJ, Brent RL, Levene MI, Arabin B, et al.
Apgar score of 0 at 5 minutes and neonatal seizures or serious neurologic dysfunction in
relation to birth setting. Am J Obstet Gynecol 2013;209:323.e1-6.

Data from *Snowden JM, Tilden EL, Snyder J, Quigley B, Caughey AB, Cheng YW.
Planned out-of-hospital birth and birth outcomes. N Engl J Med 2015;373:2642-53.

SIncludes planned birth center and home births

Workforce: The Distribution and Supply of
Perinatal Care Providers

The distribution and supply of physicians who provide perinatal health
care services have been changing. Although the number of physicians has
increased substantially over the past 20 years, the percentage of all physi-
cians who provide obstetric care has decreased. In addition, obstetricians
who provide care for high-risk patients, maternal-fetal medicine specialists,
and neonatologists are unevenly distributed among geographic areas and
types of facilities. Good data are lacking on the number of obstetricians who
provide care for high-risk patients and the number of neonatologists needed
to serve a given population.

In perinatal health care delivery, a team-based model of care that strives
to meet patient needs and preferences by actively engaging patients as full
participants in their care while encouraging all health care providers to
function to the full extent of their education, certification, and experience
is essential to improve the outcome of pregnancy. Optimally implemented,
the team-based approach provides integrated care over the course of a spe-
cific experience, as well as across a patient’s lifespan within a regionalized
care system. The care team for a given patient is composed of health care
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providers with the training and skills needed to provide high-quality, coordi-
nated care specific to the patient’s clinical needs and circumstances. A team
may span multiple practices and locations, especially through the use of
telemedicine. Certified nurse-midwives, certified midwives, laborists, obstet-
ric and gynecologic hospitalists, family practitioners, physician assistants,
advanced practice registered nurses, respiratory therapists, perinatal social
workers, lactation consultants, and other professionals also are important
health care providers of perinatal services.

Strategies aimed at increasing recruitment of perinatal health care pro-
viders are needed, particularly in rural and urban medically underserved
areas. More than 2,000 federal Health Professional Shortage Areas have been
designated; most of the people in need of services in these areas are women
of childbearing age and young children. Lack of sufficient funding to sup-
port perinatal health care services contributes to the number of underserved
women.

Examples of regional programs that have been successfully used to
increase access to care include liability cost relief, locum tenens programs,
satellite practice models, financial incentives to establish or maintain a prac-
tice, innovative approaches to continuing education, and programs to pro-
vide technical support. The Health Resources and Services Administration,
National Health Service Corps, and state scholarship and loan repayment
programs for the education of health care professionals, which include a spe-
cial requirement for service in underserved areas, provide another important
incentive. Such programs should be strengthened, adequately funded, and
encouraged to give priority to perinatal health care providers.

The obstetrician-gynecologist hospitalist model is one method hospitals
can employ to improve the quality and safety of their obstetric-gynecologic
services and reduce the incidence of adverse events. Standardization of med-
ical care has been shown to lead to improved outcomes, and ob-gyn hospital-
ists can serve as a driving force behind the implementation of these protocols
in labor units. Effective patient handoffs, updates on progress, and clear
follow-up instructions between ob-gyn hospitals and patients, nurses, and
other health care providers, are vital to maintaining patient safety (see
Chapter 3). Hospitals and other health care organizations should ensure that
candidates for positions as obstetrician-gynecologist hospitalists are drawn
from those with documented training and experience appropriate for the
management of the acute and potentially emergent clinical circumstances
that may be encountered in obstetric care.
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Inpatient Perinatal Care Services «

Inpatient perinatal care services are dependent upon the education, training,
and experience of hospital personnel (ie, medical care providers and support
staff) as well as the functional capabilities of the physical facilities required
for providing care. To achieve optimal outcomes, regionalized systems are
recommended to ensure that each woman is cared for in a facility appropri-
ate for her health needs, and that each infant is delivered and cared for in a
facility appropriate for his or her health care needs.

Personnel

Factors critical to planning and evaluating the quality and level of person-
nel required to meet patients’ needs in perinatal settings include the mis-
sion, philosophy, geographic location, and design of the facility; the patient
population; the scope of practice; the qualifications of staff; and obligations
for education or research. Perinatal care program personnel include medical
care providers (ie, physicians, nurses, certified nurse-midwives, certified
midwives, nurse practitioners, and physician assistants), lactation support
(ie, professional International Board-Certified Lactation Consultants, certi-
fied counselors and educators, peer support), and support staff. Medical and
nursing directors for obstetric, family medicine, and pediatric services should
jointly coordinate perinatal care programs.

Perinatal Medical Care Providers

Perinatal medical care providers include obstetricians, pediatricians, family
physicians, laborists, obstetric-gynecologic and pediatric hospitalists, certi-
fied nurse-midwives, certified midwives, nurse practitioners, and physician
assistants.

41
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Obstetricians, Pediatricians, Family Physicians, Advanced
Practice Providers, Certified Nurse—Midwives, and Certified
Midwives

Credentialing and granting privileges to members of its medical and advanced
practice provider staff are among the most important responsibilities of any
health care facility. Credentialing is a multifaceted process that involves veri-
fication of identification (such as National Provider Identification), licensure,
education, training, specialty board certification, medical liability coverage,
and experience. Other criteria for effective credentialing include review of
official source data, such as the National Practitioner Data Bank, data from
state licensing boards, data from other facilities where the individual has
privileges, and references from peers. Hospitals must query the National
Practitioner Data Bank at the time of application, every 2 years for renewal
of clinical privileges, and when considering expansion of existing privileges.

A more difficult, yet critical, aspect of the credentialing process is the actual
determination of which requested privileges should be granted. The granting
of privileges is based on training, experience, and demonstrated current clini-
cal competence. For obstetric care providers, care may be stratified into differ-
ent levels of complexity. New equipment or technology may improve health
care outcomes, provided that practitioners and other hospital staff use the
tools as specified for the conditions for which they are designed. Institutions
should consider granting privileges for new skills only when the appropriate
training has been completed and documented and the competency level has
been achieved with adequate supervision (see also Appendix D).

For pediatric providers, the credentials required and the privileges
extended will depend on the level of care that is provided. Verification of
training, experience, credentialing, and current clinical competence is similar
to that for obstetric providers.

Laborists and Hospitalists

The term “laborist” most commonly refers to a physician who is employed
by a hospital or physician group and whose primary role is to care for labor-
ing patients and to manage obstetric emergencies. The term “hospitalist”
refers to physicians whose primary professional focus is the general medical
care of hospitalized patients.

In contrast to internal medicine hospitalists who have essentially replaced
their practice-based colleagues in the hospital, obstetrician-gynecologists
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(Iaborists) and pediatric hospitalists may replace, but also can assist and com-
plement, their colleagues. Responsibilities of the obstetrician-gynecologist
hospitalist may be broad or narrow in focus, ranging from providing only
triage and care for unassigned patients, to admitting and providing the full
spectrum of labor and delivery and postpartum care for some or all obstetric
patients. Depending on the hospital, obstetrician-gynecologist hospitalists
may directly supervise and teach residents and students, provide surgical
and consultative support to certified nurse-midwives, certified midwives,
and family physicians, or manage unassigned patients in the emergency
department or medical floors, including gynecologic emergencies and sur-
geries. Other responsibilities may include assisting in cesarean or multiples’
deliveries, providing coverage for precipitous births, managing obstetric
emergencies such as postpartum hemorrhage, and providing coverage for
obstetrician-gynecologists during scheduled clinic hours. The obstetrician—-
gynecologist hospitalists also may provide assistance for scheduled operative
cases and could support fatigued obstetrician-gynecologists. The obstetrician-
gynecologist hospitalists may also work with nursing leadership to ensure
effective resource use and to monitor quality metrics, such as elective deliv-
ery before 39 weeks of gestation. It is estimated that in 2014, there were
more than 1,700 obstetrician-gynecologist hospitalists working at more than
243 hospitals in the United States, which represents approximately 10% of
hospitals that offer obstetric services, though penetration of the model may
vary by region. Similarly, the responsibilities of the pediatric hospitalist can
vary widely, depending on the needs of the program and the capabilities and
credentialing of the individual.

Certified Nurse-Midwives and Certified Midwives

Certified nurse-midwives are registered nurses who have graduated from a
midwifery education program accredited by the Accreditation Commission
for Midwifery Education and have passed a national certification exami-
nation administered by the American Midwifery Certification Board, Inc.
Certified midwives do not start with a nursing degree, but receive the rel-
evant nursing education as part of a midwifery program accredited by the
Accreditation Commission for Midwifery Education. They then undergo
the same certification process as certified nurse-midwives. Certified nurse-
midwives and certified midwives manage the care of low-risk women in
the antepartum, intrapartum, and postpartum periods; manage healthy
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newborns; and provide primary gynecologic services in accordance with state
laws or regulations. In collaboration with obstetricians or family physicians,
certified nurse-midwives and certified midwives also may be involved in
the care of women with medical or obstetric complications. Certified nurse-
midwives and certified midwives work in a variety of settings, including pri-
vate practice, community health facilities, clinics, hospitals, and accredited
birth centers. In some hospital settings, a certified nurse-midwife or certified
midwife may also function as a laborist in conjunction with an obstetrician-
gynecologist or family physician (see also Appendix E).

Capabilities of Perinatal Medical Care Providers

Advanced Practice Registered Nurses in Perinatal Care. Trends in
maternal and neonatal care have resulted in the increased use of advanced
practice registered nurses. Nationally recognized standards mandate that
an advanced practice registered nurse (nurse practitioner, clinical nurse
specialist, certified nurse-midwife, and nurse anesthetist) complete an
educational program of study and supervised practice beyond the level
of basic nursing. As of January 1, 2000, this preparation must include the
attainment of a master’s or doctoral degree, usually in the nursing specialty.
Nurses who entered the profession before the year 2000 without a graduate
degree, but who are certified in their field, should be allowed to maintain
their practice and are encouraged to complete their formal graduate edu-
cation. Nationally recognized certification examinations are required for
each category of advanced practice nursing within one of six population
foci: Adult-Gerontology, Family, Pediatrics, Psychiatric-Mental Health,
Neonatal, or Women’s Health. The Advanced Practice Registered Nurses
Consensus Model acknowledges that strict adherence to these age-based cat-
egories may create barriers and limit access to care. There may be situations
when a patient’s care falls outside of the traditional population focus for
an advanced practice registered nurse, but the patient may be best served
through continued care by that practitioner. As licensed health care provid-
ers, advanced practice registered nurses are subject to the scope of practice
rules and regulations established by and pursuant to the nurse practice act
in their state of practice. Commonly, advanced practice registered nurses
within perinatal care are the certified nurse-midwife (described earlier in
this chapter), the neonatal clinical nurse specialist, the women’s health
clinical nurse specialist (which now includes those specializing in perinatal
nursing care), and the neonatal and women’s health nurse practitioners. <



Chapter 2. Inpatient Perinatal Care Services 45

Clinical Nurse Specialist. Neonatal and women’s health clinical nurse spe-
cialists are registered nurses with master’s or doctoral degrees who, through
study and supervised practice at the graduate level, have become experts
in the theory and practice of neonatal or women’s health, with a focus on
perinatal nursing. Responsibilities of the clinical nurse specialist include
fostering continuous quality improvement in nursing care, developing and
educating staff to provide evidence-based care, mentoring and team build-
ing, leadership of multidisciplinary teams, case management of high-risk
perinatal patients, and research. The clinical nurse specialist models expert
nursing practice, participates in administrative functions within the hospital
setting, serves as a consultant external to the unit, and applies and promotes
evidence-based nursing practice.

Nurse Practitioner. Nurse practitioners are advanced practice registered
nurses who have achieved licensure and credentialing beyond their role as
registered nurses. Nurse practitioners diagnose and manage acute and chron-
ic conditions, emphasizing health promotion and disease prevention. Nurse
practitioners’ services include, but are not limited to the following: ordering,
conducting, supervising, and interpreting diagnostic and laboratory tests;
prescribing or furnishing pharmacologic agents and nonpharmacologic thera-
pies; and teaching and counseling. Within this framework, women’s health
nurse practitioners and neonatal nurse practitioners are prepared through
academic and clinical study to practice as advanced practice registered
nurses specific to women’s health population or the neonatal population.

Scope of Practice. The spectrum of duties performed by an advanced prac-
tice registered nurse is determined by state nursing practice statutes and
will vary according to the institution. Inpatient care privileges are granted
by individual institutions. Each institution should develop a procedure for
the initial granting and subsequent maintenance of privileges for advanced
practice registered nurses, ensuring that the proper professional credentials
are in place. Each institution must ensure that the advanced practice regis-
tered nurse has the formal education and national certification to function
within the requested scope of practice. That procedure is best developed by
the collaborative efforts of the nursing administration and the medical staff
governing body.

Women's Health Nurse Practitioner. The women’s health nurse prac-
titioner is a primary care nurse practitioner who has completed a formal
women’s health educational program and has national certification as a
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women’s health nurse practitioner. This practitioner focuses on providing
care for conditions unique to women from menarche through the remainder
of their lives and on reproductive health care for men. The role of the wom-
en’s health nurse practitioner is to provide evidence-based assessment, diag-
nosis, treatment, and management in wellness promotion, care of women’s
common primary care nongynecologic problems, well-woman gynecologic
care, prepregnancy care for women and men, male sexual and reproductive
health care, and normal prenatal and postpartum care. Examples of women’s
health nurse practitioner services specific to the perinatal continuum include
providing prepregnancy and interpregnancy care, contraceptive services, pre-
natal and postpartum care for women with low-risk pregnancies, recognition
and early intervention for maternal mental health and behavioral health con-
ditions, antepartum and intrapartum triage and evaluation, and collaboration
in providing care to women with high-risk pregnancies. The women’s health
nurse practitioner is an integral part of the obstetric care team and practices
autonomously and in collaboration with other health care professionals to
manage women’s health needs across the perinatal continuum. For a more
comprehensive description of the women’s health nurse practitioner role,
please see: the WHNP: Guidelines for Practice and Education (7th Ed); avail-
able at: www.npwh.org/pages/clinicalguidelines. Women’s health nurse
practitioners manage the care of women in collaboration with a physician,
usually an obstetrician-gynecologist or a maternal-fetal medicine specialist.
The women’s health nurse practitioner training includes didactic and clinical
education and includes a demonstrated competency in pharmacology.

Neonatal Nurse Practitioner. The neonatal nurse practitioner manages a
caseload of neonatal patients in collaboration with a physician, usually a
pediatrician or neonatologist. Neonatal nurse practitioners caring for neo-
nates in the neonatal intensive care unit (NICU) must demonstrate comple-
tion of a formal neonatal educational program, which includes a minimum
of 200 neonatal-specific didactic hours and at least 600 supervised clinical
hours in the care of the at-risk and critically ill newborn in the delivery room
and level II, level III, or level IV NICU, and must have national certification
as a neonatal nurse practitioner.

The following guidelines are recommended for neonatal nurse practitio-
ners:

Clinical care by the neonatal nurse practitioner for infants receiving
level 11, level III, and level IV care is provided in collaboration with, or
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under the supervision of, a physician, usually a neonatologist. Clinical
care by neonatal nurse practitioners for infants receiving level I neona-
tal care is provided in collaboration with, or under the supervision of,
a physician with special interest and experience in neonatal medicine;
usually this is a pediatrician.

Clinical care by the neonatal nurse practitioner is provided in collabo-
ration with all members of the health care team.

Whether the neonatal nurse practitioner practices in collaboration with
or under supervision of a physician should be determined in accor-
dance with the board of nursing regulations in the state in which the
neonatal nurse practitioner is practicing and by the hospital guidelines
where they are practicing.

The neonatal nurse practitioner must maintain certification by a
nationally recognized organization.

Physician Assistants. Trends in neonatal care have resulted in an increased
use of physician assistants in addition to advanced practice registered
nurses. Physician assistants are health care professionals licensed to prac-
tice medicine with physician supervision. Within the physician-physician
assistant relationship, physician assistants exercise autonomy in medical
decision making and provide a broad range of diagnostic and therapeutic
services. A physician assistant’s responsibilities also may include education,
research, and administrative services.

Physician assistants are educated and trained in programs accredited
by the Accreditation Review Commission on Education for the Physician
Assistant. The length of physician assistant programs averages approxi-
mately 26 months, and students must complete more than 2,000 hours of
supervised clinical practice before graduation. Graduation from an accredited
physician assistant program and passage of the national certifying examina-
tion are required for state licensure. A number of postgraduate physician
assistant programs also have been established to provide practicing physi-
cian assistants with advanced education or master’s level education in medi-
cal specialties.

The responsibilities of a physician assistant depend on the practice set-
ting, education, and experience of the physician assistant, on state laws and
regulations, and on specific hospital guidelines. Regardless of background
training, the following guidelines are recommended:
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Physician supervision should be provided by a neonatologist in sub-
specialty NICUs. In level I and level II neonatal units, a board-certified
pediatrician with special interest and experience in neonatal medicine
may provide supervision.

The physician assistant is responsible for maintaining clinical expertise
and knowledge of current therapy by participating in continuing medi-
cal education and scholarly activities.

The physician assistant must maintain national certification, which
includes 100 hours of continuing medical education every 2 years and
a recertification examination given by the National Commission on
Certification of Physician Assistants every 6 years.

Perinatal Nursing

Nursing responsibilities in individual hospitals vary according to the level
of care provided by the facility, practice procedures, number of professional
registered nurses and ancillary staff, and professional nursing activities in
continuing education and research. Intrapartum care requires the same labor
intensiveness and expertise as any other intensive care unit and, accordingly,
perinatal units should have the same adequately trained personnel and fiscal
support. Trends in medical management and technologic advances influence
and may increase the nursing workload. Each hospital should determine the
scope of nursing practice for each nursing unit and specialty department.
The scope of practice should be based on national nursing guidelines for
the specialty area of practice and should be in accordance with state laws
and regulations and the recommended staffing patterns for the particular
type of health care provider. The health care provider-to-patient ratio should
take into account the role expected at the individual unit, acuity of patients,
procedures performed, and participation in deliveries or neonatal transport.
A multidisciplinary committee, including representatives from hospital,
medical, and nursing administrations, should follow published professional
guidelines, consult state nurse practice acts and any accompanying regula-
tions, identify the types and numbers of procedures performed in each unit,
and delineate the direct and indirect nursing care activities.

Nurse-Patient Ratios <73

Delivery of safe and effective perinatal nursing care requires appropriately
qualified registered nurses in adequate numbers to meet the needs of each



Chapter 2. Inpatient Perinatal Care Services 49

patient. The number of staff and level of skill required are influenced by the
scope of nursing practice and the degree of nursing responsibilities within
an institution. Patient and health care system factors, such as the acuity of
the patient population, nursing skill mix, availability and number of support
staff, and physical layout of the unit, will also affect the number of nursing
staff needed. Patient variables that can affect acceptable nurse-patient ratios
include birth weight, gestational age, and diagnoses of patients; patient
turnover; acuity of patients’ conditions; patient or family education needs;
bereavement care; mixture of the staff; environment; types of delivery; and
use of anesthesia. In addition, all newborns, including well newborns, require
the care of a registered nurse, and this should be considered when making
nursing staff decisions. The Association of Women’s Health, Obstetric and
Neonatal Nurses has developed guidelines for nurse-patient ratios for vari-
ous antepartum, intrapartum, and postpartum scenarios (Table 2-1).

TABLE 2-1. Summary of Guidelines for Professional Registered Nursing
Staffing for Perinatal Units**

Nurse-to-Woman or
Nurse-to-Baby Ratio Care Provided

Antepartum

1to 2-3 Women during nonstress testing

1to1 Woman presenting for initial obstetric triage

1to 2-3 Women in obstetric triage after initial assessment and
in stable condition

1to3 Woman with antepartum complications in stable
condition

1to1 Woman with antepartum complications who is
unstable

1to1 Continuous bedside attendance for woman receiving
IV magnesium sulfate for the first hour of administration
for preterm labor prophylaxis and no more than
one additional couplet or woman for a nurse caring
for a woman receiving IV magnesium sulfate in a
maintenance dose

1to 2 Woman receiving pharmacologic agents for cervical

ripening

(continued)
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TABLE 2-1. Summary of Guidelines for Professional Registered Nursing
Staffing for Perinatal Units** (continued)

Nurse-to-Woman or
Nurse-to-Baby Ratio

Intrapartum
1to1

Care Provided

Woman with medical (such as diabetes, pulmonary or
cardiac disease, or morbid obesity) or obstetric (such
as preeclampsia, multiple gestation, fetal demise,
indeterminate or abnormal fetal heart rate pattern,
women having a trial of labor attempting vaginal birth
after cesarean birth) complications during labor

1to1

Woman receiving oxytocin during labor

Tto1

Woman laboring with minimal to no pain relief or
medical interventions

Tto1

Woman whose fetus is being monitored via intermittent
auscultation

Tto1

Continuous bedside nursing attendance to woman
receiving IV magnesium sulfate for the first hour of
administration; one nurse to one woman ratio during
labor and until at least 2 hours postpartum and no
more than one additional couplet or woman in the
patient assignment for a nurse caring for a woman
receiving IV magnesium sulfate during postpartum

Tto1

Continuous bedside nursing attendance during initia-
tion of regional anesthesia until condition is stable (at
least for the first 30 minutes after initial dose)

1to1

Continuous bedside nursing attendance to a woman
during the active pushing phase of second-stage labor

1to2

Women in labor without complications

2to 1

Birth; one nurse responsible for the mother and one
nurse whose sole responsibility is the baby

Postpartum and
Newborn Care

1to 1 Continuous bedside nursing attendance to a woman in
the immediate postoperative recovery period (for at
least 2 hours)

1t03 Mother-baby couplets after the first 2-hour recovery

period (with consideration for assignments with mixed
acuity rather than all recent postcesarean cases)

(continued)
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TABLE 2-1. Summary of Guidelines for Professional Registered Nursing
Staffing for Perinatal Units* ' (continued)

Nurse-to-Woman or
Nurse-to-Baby Ratio Care Provided

Postpartum and
Newborn Care (continued)

1to02 Women on the immediate postoperative day who are
recovering from cesarean birth as part of the nurse-to-
patient ratio of one nurse to three mother-baby
couplets

1to 5-6 Women postpartum without complications (no more
than two to three women on the immediate postpar-
tum day who are recovering from cesarean birth as
part of the nurse-to-patient ratio of one nurse to five
to six women without complications)

1to03 Women postpartum with complications who are stable

1 to 5-6 Healthy newborns in the nursery requiring only routine
care whose mothers cannot or do not desire to keep
their baby in the postpartum room

1 At least one nurse physically present at all times in
each occupied basic care nursery when babies are
physically present in the nursery

1to1 Newborn undergoing circumcision or other surgical
procedures during the immediate preoperative, intra-
operative, and immediate postoperative periods

1to 3-4 Newborns requiring continuing care

1to 2-3 Newborns requiring intermediate care

1to 1-2 Newborns requiring intensive care

1to1 Newborns requiring multisystem support

1to 1 or greater Unstable newborn requiring complex critical care

1 At least one nurse available at all times with skills to

care for newborns who may develop complications
or need resuscitation

(continued)



52 Guidelines for Perinatal Care

TABLE 2-1. Summary of Guidelines for Professional Registered Nursing
Staffing for Perinatal Units** (continued)

Nurse-to-Woman or
Nurse-to-Baby Ratio Care Provided

Minimum Staffing

2 A minimum of two nurses as minimum staffing even
when there are no perinatal patients, in order to be
able to safely care for a woman who presents with an
obstetric emergency that may require cesarean birth
(one nurse circulator; one baby nurse, one or both of
whom should have obstetric triage, labor and fetal
assessment skills).

A scrub nurse or surgical technician should be
available in-house or on call such that an emergent
birth can be accomplished within 30 minutes of the
decision to proceed. Another labor nurse should be
called in to be available to care for any other pregnant
woman who may present for care while the first two
nurses are caring for the woman undergoing cesarean
birth and during postanesthesia recovery.

Abbreviation: IV, intravenous.

*See the full text for assumptions and conditions that may affect the stated ratios in each
instance.

*It should be recognized that these staffing ratios represent minimal staffing, require fur-
ther consideration based on acuity and needs of service, and assume that there will be
ancillary personnel to support the nurse.

Reprinted with permission from Association of Women's Health, Obstetric and Neonatal
Nurses. Guidelines for professional registered nurse staffing for perinatal units.
Washington, DC: AWHONN; 2010.

Levels of Perinatal Nursing Care

Basic Perinatal Care and Level | Neonatal Care. Perinatal nursing care in
a facility at this level of care should be under the direction of a registered
nurse. The registered nurse’s responsibilities include directing perinatal
nursing services, guiding the development and implementation of perinatal
policies and procedures, collaborating with medical staff, and consulting
with hospitals that provide higher levels of care in the region or system.
For perinatal care, it is recommended that there be two registered nurses
continuously available, in order to care for a woman who presents with
an obstetric emergency. Their responsibilities include the organization and
supervision of antepartum, intrapartum, and neonatal nursing services. The
presence of two or more registered nurses with demonstrated knowledge



Chapter 2. Inpatient Perinatal Care Services 53

and clinical competence in the nursing care of women, fetuses, and newborn
infants during labor, delivery, and the postpartum and neonatal periods is
suggested. The nursing staff should be formally trained and competent in
neonatal resuscitation (Neonatal Resuscitation Program®). Ancillary person-
nel, supervised by a registered nurse, may provide support to the patient and
attend to her personal comfort. Nursing leadership should have expertise in
perinatal nursing care.

Intrapartum care should take place under the direct supervision of a
registered nurse. Responsibilities of the registered nurse include triage (the
initial assessment and prioritization for evaluation by the qualified medical
provider), admission of patients in labor; continuing assessment and evalua-
tion of patients in labor, including supporting the patient, checking the status
of the fetus, recording vital signs, monitoring the fetal heart rate, performing
obstetric examinations, and observing uterine contractions; determining the
presence or absence of complications; supervising the performance of nurses
with less training and experience and of ancillary personnel; and staffing at
the time of birth. A licensed practical nurse or nurse assistant, supervised
by a registered nurse, may provide support to the patient and attend to her
personal comfort.

Postpartum care of the woman should be supervised by a registered nurse
in collaboration with the obstetrician-gynecologist, family physician, or cer-
tified nurse-midwife/certified midwife. The nurse’s responsibilities include
initial and ongoing assessment, early initiation and ongoing support for
breastfeeding, newborn care education, support for the attachment process,
preparation for healthy parenting, preparation for discharge, and follow-up
of the woman and her newborn infant based on her and her family’s needs.
This registered nurse should have training and experience in the recogni-
tion of normal and abnormal physical and emotional signs or symptoms
exhibited by a woman or newborn infant. Again, a licensed practical nurse
or nurse assistant, supervised by a registered nurse, may provide support
to the woman and attend to her personal comfort in the postpartum period.

Routine newborn care delivered by the registered nurse is provided in
collaboration with a pediatrician or family physician. The nurse monitors
the infant’s adaptation to extrauterine life, keeping the mother and infant
together unless separation is medically necessary.

Specialty Perinatal Care and Level Il Neonatal Care. Hospitals at this level
of care should have a director of perinatal and neonatal nursing services
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who has overall responsibility for inpatient activities in the respective
obstetric and neonatal areas. This registered nurse should have formal train-
ing and experience in perinatal nursing care and should coordinate with
respective neonatal care services.

In addition to fulfilling basic perinatal care nursing responsibilities, nurs-
ing staff in the labor, delivery, and recovery unit should be able to identify
and respond to the obstetric and medical complications of pregnancy, labor,
and delivery. A registered nurse with adequate training and experience in
routine obstetric care and high-risk obstetric care should be assigned to the
labor, delivery, and recovery unit at all times. In the postpartum period, a
registered nurse should be responsible for providing support for women and
families with newborn infants who require intensive care and for facilitating
visitation and communication with the NICU.

Licensed practical nurses and unlicensed personnel who have appropri-
ate training in perinatal care and are supervised by a registered nurse may
provide assistance with the delivery of care, provide support to the patient,
assist with lactation support, and attend to the woman’s personal comfort.

All nurses caring for ill newborn infants must possess demonstrated
knowledge in the observation and treatment of newborn infants, including
cardiorespiratory monitoring. Furthermore, the registered nursing staff of
a level II neonatal unit in a hospital that provides specialty perinatal care
takes on a greater responsibility for monitoring the preterm newborn infant
or the newborn infant who is having difficulty in adapting to extrauterine
life. The neonatal nurse provides the newborn infant with frequent observa-
tion and monitoring and should demonstrate competency in monitoring and
maintaining the stability of cardiopulmonary, neurologic, metabolic, and
thermal functions, either independently or in conjunction with the physician;
assist with specialized procedures, such as lumbar puncture, endotracheal
intubation, and umbilical vessel catheterization; and perform emergency
resuscitation. The nurse should be trained and able to initiate, modify, or
stop treatment when appropriate, according to established protocols or
orders, even when a physician or advanced practice nurse is not present.
In units where newborn infants receive mechanical ventilation, staff with
demonstrated competency to intubate the trachea, manage assisted ventila-
tion, and decompress a pneumothorax should be available continually. The
nursing staff should be formally trained and competent in neonatal resusci-
tation (Neonatal Resuscitation Program®). The unit’s medical director, in
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conjunction with other personnel, should define and supervise the delegated
medical functions, processes, and procedures performed by various catego-
ries of personnel.

Subspecialty and Regional Perinatal Care and Level Ill and Level IV
Neonatal Care. The director of perinatal and neonatal nursing services
at a facility providing this level of care should have overall responsibility
for inpatient activities in the maternity-neonatal care units. This registered
nurse should have experience and training in obstetric nursing, neonatal
nursing, or both, as well as in the care of women with complex maternal
illnesses and obstetric complications. Preferably, this individual should
have at least a master’s degree. For regional perinatal health care centers,
maternal nursing leadership should have expertise in maternal intensive
and critical care.

For antepartum care, a registered nurse should be responsible for the
direction and supervision of nursing care. All nurses working with antepar-
tum patients at high risk should have documented continuing education in
maternal-fetal nursing. An advanced practice registered nurse with advanced
clinical training should be on staff to coordinate education.

For intrapartum care, a registered nurse should be in attendance within
the labor and delivery unit at all times. This registered nurse should be
skilled in the recognition and nursing management of complications of labor
and delivery.

For postpartum care, a registered nurse should be in attendance at all
times. This registered nurse should be skilled in the recognition and nursing
management of complications in women.

Registered nurses in NICUs should have specialty certification or advanced
training and experience in the nursing management of newborn infants at
high risk and their families. These nurses should have competence in car-
ing for unstable newborn infants with multiorgan system problems and in
specialized care technology. Neonatal nurses in level III and level IV NICUs
provide direct care to preterm or term infants who require complex care,
including intensive life support, inhaled nitric oxide therapy, high-frequency
ventilation, extracorporeal membrane oxygenation, and other advanced spe-
cialty care, as well as care for chronically technology-dependent infants, and
should have appropriate training and competency.

An advanced practice registered nurse should be available to the staff
for consultation, education, and support on nursing care issues. Additional
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nurses with special training are needed to fulfill regional center responsi-
bilities, such as outreach and transport (see also “Transport Procedure” and
“Outreach Education” in Chapter 4).

The obstetric and neonatal areas may be staffed by a mix of professional
and technical personnel. Assessment and monitoring activities should remain
the responsibility of a registered nurse or an advanced practice registered
nurse, even when personnel with a mixture of skills are used. The respon-
sibilities of a physician assistant depend on the practice setting, education,
and experience of the physician assistant, and on state laws and regulations.

Support Health Care Providers <«
All Facilities

Personnel who are capable of determining blood type, crossmatching blood,
and performing antibody testing should be available on a 24-hour basis.
Facilities should have protocols and capabilities for massive transfusion,
emergency release of blood products, and management of multiple com-
ponent therapy. The hospital’s infection control personnel are responsible
for surveillance of infections in women and newborn infants as well as for
the development of an appropriate environmental control program (see also
Chapter 13). A radiologic technician should be available 24 hours per day to
perform portable X-rays.

All maternity facilities should implement evidence-based practices that
support initiation of breastfeeding (see Box 2-1). Clinicians providing mater-
nal or infant care should be competent in supporting breastfeeding and pro-
viding basic breastfeeding education. The World Health Organization Baby
Friendly Hospital Initiative recommends maternity staff receive at least 20
hours of training in breastfeeding support and management. International
board-certified lactation consultants have completed specific training in the
clinical management of complex problems with lactation, including didactic
education and supervised clinical care. International board-certified lactation
consultants undergo a certification exam every 10 years. Effective inpatient
lactation care requires adequate staffing, which varies with patient acuity.
In addition to working with maternity patients and NICU infants, inpatient
lactation consultants can provide consultation to sustain breastfeeding for
children or mothers who are hospitalized on pediatric or adult medical/
surgical units.
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Box 2-1. Ten Hospital Practices to Encourage

and Support Breastfeeding®

1. Have a written breastfeeding policy that is routinely communicated to
all health care staff.

2. Train all health care staff in the skills necessary to implement this policy.

3. Inform all pregnant women about the benefits and management of
breastfeeding.

4. Help women initiate breastfeeding within 1 hour of birth.

5. Show women how to breastfeed and how to maintain lactation, even if
they are separated from their newborns.

6. Give newborns no food or drink other than breast milk, unless medically
indicated.

7. Practice rooming in — allow mothers and newborns to remain together
24 hours a day.

8. Encourage breastfeeding on demand.
9. Give no pacifiers or artificial nipples to breastfeeding infants'.

10. Foster the establishment of breastfeeding support groups and refer
mothers to them on discharge from the hospital or birth center and fos-
ter the establishment of these services when they are not available.

*The 1994 report of the Healthy Mothers, Healthy Babies National Coalition Expert Work
Group recommended that the UNICEF-WHO Baby Friendly Hospital Initiative be adapted for
use in the United States as the United States Breastfeeding Health Initiative, using the adapted
10 steps above.

*The American Academy of Pediatrics endorsed the UNICEF-WHO Ten Steps to Successful
Breastfeeding but does not support a categorical ban on pacifiers because of their role in
reducing the risk of sudden infant death syndrome and their analgesic benefit during painful
procedures when breastfeeding cannot provide the analgesia.

Data from Baby-Friendly USA. Guidelines and Evaluation Criteria for Facilities Seeking Baby-
Friendly Designation. Albany (NY): Baby Friendly USA; 2016. Available at: https://www.baby-
friendlyusa.org/get-started/the-guidelines-evaluation-criteria. Retrieved December 7, 2016.

The need for other support personnel depends on the intensity and level
of sophistication of the other support services provided. An organized plan
of action that includes personnel and equipment should be established for
identification and immediate resuscitation of newborn infants in need of
intervention (see also Chapter 10 for information on neonatal resuscitation).
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High-Level Care Facilities

The following support personnel should be available to the perinatal care
service of hospitals providing specialty and subspecialty perinatal care and
level III and level IV neonatal care:

At least one full-time, master’s degree-level, medical social worker
for every 30 beds who has experience with the socioeconomic and
psychosocial problems of both women and fetuses at high risk, ill
newborn infants, and their families. Additional medical social workers
are required when there is a high volume of medical or psychosocial
needs.

At least one occupational or physical therapist with neonatal expertise

At least one individual skilled in evaluation and management of neo-
natal feeding and swallowing disorders (eg, speech-language patholo-
gist)

At least one registered dietitian or nutritionist who has special training
in perinatal nutrition and can plan diets that meet the special needs
of both women and newborn infants at high risk as well as expertise
in the storage and preparation of human milk for medically fragile
infants. One dietitian/nutritionist should be available to serve only the
NICU

Qualified personnel for support services, such as diagnostic laboratory
studies, radiologic studies, and ultrasound examinations (available 24
hours per day)

Respiratory therapists who can supervise the assisted ventilation of
newborn infants

Pharmacy personnel with pediatric expertise who can work to continu-
ally review their systems and processes of medication administration
to ensure that patient care policies are maintained

Personnel skilled in pastoral care, available as needed
The hospital’s engineering department should include air-conditioning, elec-

trical, and mechanical engineers and biomedical technicians who are respon-
sible for the safety and reliability of the equipment in all perinatal care areas.



Chapter 2. Inpatient Perinatal Care Services 59

Education

In-Service and Continuing Education

The medical and nursing staff of any hospital providing perinatal care at any
level should maintain knowledge about and competency in current maternal
and neonatal care through joint in-service sessions, which ideally should
include simulation drills and debriefs. These sessions should cover the diag-
nosis and management of perinatal emergencies, as well as the management
of routine problems and family-centered care. The staff of each unit should
have regular multidisciplinary conferences at which patient care problems
are presented and discussed. Ongoing review of policies and procedures, as
well as regular emergency drills and simulations, can assist in maintaining
readiness for unanticipated emergency events.

The staff of regional centers should be capable of assisting with the in-
service programs of other hospitals in their region on a regular basis. Such
assistance may include periodic visits to those hospitals as well as periodic
review of the quality of patient care provided by those hospitals. Regional
center staff should be accessible for consultation at all times. The medical
and nursing staff of hospitals that provide care beyond basic and level I
should participate in formal courses or conferences. Regularly scheduled
conferences may include the following subjects:

Review of the major perinatal conditions, their medical treatment, and
nursing care

Review of electronic fetal monitoring, including maternal-fetal out-
comes, toward a goal of standardizing nomenclature and patient care

Review of perinatal statistics, the pathology related to all deaths, and
significant surgical specimens

Review of current imaging studies

Review of perinatal and neonatal complications (severe maternal and
neonatal morbidity and mortality) and outcomes (see Chapter 3).

Structured team debriefs after adverse events

Review of patient satisfaction data, complaints, and compliments
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Perinatal Outreach Education

Design and coordination of a program for perinatal outreach education
should be provided by neonatal and obstetric physicians and advanced prac-
tice registered nurses. Responsibilities may include assessing educational
needs; planning curricula; teaching, implementing, and evaluating the pro-
gram; collecting and using perinatal data; providing patient follow-up infor-
mation to referring community personnel; writing reports; and maintaining
informative working relationships with community personnel and out-
reach team members. Ideally, the perinatal outreach team would include a
maternal-fetal medicine specialist, a certified nurse-midwife or certified mid-
wife, an obstetric nurse, a neonatologist, and a neonatal nurse. Other profes-
sionals (eg, a social worker, respiratory therapist, occupational and physical
therapist, lactation consultant, or nutritionist) also may be assigned to the
team. Each member is responsible for teaching, consulting with community
professionals as needed, and maintaining communication with the program
coordinator and other team members.

Each subspecialty care center in a regionalized or integrated system may
organize an education program that is tailored to meet the needs of the peri-
natal health professionals and institutions within the network. The various
educational strategies that have been found to be effective include seminars,
audiovisual and media programs, self-instruction booklets, and clinical
practice rotations. Establishment of a routine time and place for perinatal
outreach education meetings can promote standardization and continuity of
communication among community professionals and regional center person-
nel. As mandated by the subspecialty boards and the Accreditation Council
for Graduate Medical Education, a facility providing subspecialty care that
has a fellowship training program must have an active research program.

Quality Improvement

Support for outcomes measurement, including data collection and member-
ship in a multi-institutional collaborative quality improvement database,
should be incorporated in the NICU and maternity care budget. Support also
should be available for at least one ongoing, active quality improvement
initiative (see also Chapter 3).

Physical Facilities

The physical facilities for perinatal care should be conducive to meeting the
unique physiologic and psychosocial needs of newborn infants and their



Chapter 2. Inpatient Perinatal Care Services 61

families (see also “Patient-Centered and Family-Centered Health Care” in
Chapter 1). Special facilities should be available when clinical conditions
require continuous physiologic, biochemical, and clinical observation of
patients throughout the perinatal period. Labor, delivery, and newborn care
facilities should be located in proximity to each other. When these facili-
ties are distant from each other, provisions should be made for appropriate
transitional areas.

The following recommendations are intended as general guidelines and
should be interpreted with consideration given to local needs. Individual
limitations of physical facilities for perinatal care may impede strict adher-
ence to these recommendations. Furthermore, every facility will not have
each of the functional units described. Provisions for individual units should
be consistent with a regionalized perinatal care system and state and local
public health regulations.

Obstetric Functional Units

The patient’s personal needs, as well as those of her newborn infant and
family, should be considered when obstetric service units are planned. The
service should be located in an area that is physically designed to prohibit
unrelated traffic through the service unit. The obstetric facility should incor-
porate the following components of maternity and newborn care:

Antepartum care for patient stabilization or hospitalization before
labor

Fetal diagnostic testing

Observation and evaluation for patients who are not yet in active labor
or who must be observed to determine whether labor has actually
begun; hospital obstetric services should develop a casual, comfortable
area (“early labor lounge”) for patients in prodromal labor

Labor
Birth
Infant resuscitation and stabilization
Postpartum maternal and newborn care
Where rooms are suitably sized, located, and equipped, some or all of the

components of maternity care listed previously can be combined in one or
more rooms. Combining functions into labor, delivery, and recovery rooms
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can maximize economy and flexibility of staff and space (Guidelines for
Design and Construction of Health Care Facilities has more detailed informa-
tion on facility design).

The following facilities should be available to the antepartum unit and the
postpartum unit and may be shared, if appropriate:

Unit director and head nurse’s office
Nurses’ station

Medical records area with a flat writing surface and computers with
access to electronic medical records

Conference room

Patient education area

Staff lounge, locker rooms, and on call sleeping rooms

Examination and treatment room(s)

Secure area for storage of medications

Instrument cleanup area

Soiled workroom and holding room

Area and equipment for bedpan cleansing

Kitchen and pantry

Clean workroom or clean supply room

Equipment and supply storage area

Sibling and family visiting area
The need for care of extremely obese patients is growing for all medical and
surgical units in the United States, including maternity units. These patients
require more space for antenatal, intrapartum, and postpartum care; staff;
and equipment able to support heavier weights. (For more information, see
“Obesity” in Chapter 9.)

The labor and delivery area should be used for nonobstetric patients only
during periods of low occupancy. The obstetric department, in conjunction
with the hospital administration, should establish written policies consistent
with state and local regulations indicating which nonobstetric patients may
be admitted to the labor and delivery suite. Under all circumstances, how-

ever, labor and delivery patients must take precedence over nonobstetric
patients in this area. Clean gynecologic operations may be performed in the
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delivery rooms if patients are adequately screened to eliminate infectious
cases and if enough personnel are present to prevent any compromise in the
quality of obstetric care.

Combined Units

Each labor, delivery, and recovery room is a single-patient room contain-
ing a toilet and shower with optional bathtub. A sink should be located in
each room for scrubbing and handwashing. A window with an outside view
is desirable in the labor, delivery, and recovery room. Each room should
contain a birthing bed that is comfortable during labor and can be read-
ily converted to a delivery bed and transported to the cesarean delivery
room when necessary. A bassinet for the newborn infant should be readily
available. A designated area within the room, containing a radiant warmer,
distinct from the laboring woman’s area, should be provided for neonatal
stabilization and resuscitation (see also “Neonatal Functional Units” later in
this chapter). Separate oxygen, air, and suction facilities for the woman and
her newborn infant should be provided in two separate locations. Gas outlets
and wall-mounted equipment should be easily accessible but may be covered
with a panel. Either a ceiling mount or a portable delivery light may be used,
depending on the preference of the obstetric staff.

Proper care of the woman in labor requires sufficient space for a sphyg-
momanometer, stethoscope, fetal monitor, infusion pump, regional anes-
thesia administration, and resuscitation equipment at the head of the bed.
Proper care of the newborn infant requires access to the newborn infant from
three sides and capability for quick transport to the nursery or NICU. The
family area should be farthest from the entry to the room, and there should
be a comfortable area for the support person, including a recumbent sleep-
ing surface.

Equipment needed for labor, delivery, newborn resuscitation, and new-
born care should be stored in the room or in a nearby central storage or
supply area immediately available to the labor, delivery, and recovery room.
For ease of movement, space below the foot of the bed should be adequate
to accommodate staff and equipment brought into the room. Standard major
equipment held in this area for delivery should include a fetal monitor,
delivery case cart, linen hamper, and portable examination lights. A unit
equipped for neonatal stabilization and resuscitation (described in “Neonatal
Functional Units” later in this chapter) should be available during delivery.
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The workable size of a labor, delivery, and recovery room measures
340 net ft* (31.57 m?), including an infant stabilization and resuscitation area
of 40 ft? (3.7 m?) of floor space that is distinct from the mother’s area. This
room should be able to accommodate six to eight people comfortably during
the childbirth process.

Labor. Each labor, delivery, and recovery room should have—or have
immediate access to—the following equipment and supplies necessary for
women in labor:

Sterilization equipment (if there is no central sterilization equipment)
X-ray view box or a computer and monitor to review digital images
Stretchers with side rails

Equipment for pelvic examinations

Emergency drugs

Suction apparatus, either operated from a wall outlet or portable equip-
ment

Immediate access to a cardiopulmonary resuscitation cart (maternal
and neonatal)

Protective gear for personnel exposed to body fluids
Warming cabinets for solutions and blankets

A labor or birthing bed that allows variations in position and a foot-
stool

A storage area for the patient’s clothing and personal belongings
Sufficient work space for information management systems
One or more comfortable chairs

Adjustable lighting that is pleasant for the patient and adequate for
examinations

An adjustable mirror

An emergency signal and intercommunication system
Adequate ventilation and temperature control
Equipment to measure and monitor blood pressure

Mechanical infusion equipment
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Fetal monitoring equipment

Oxygen and air outlets

Adequate electrical outlets

Access to at least one shower for use by patients in labor

A writing surface for medical records, computer hookup for medical
record purposes, or both

Storage facilities for supplies and equipment

There should be adequate space for the patient to ambulate in labor, as
well as for support persons, personnel, and equipment such as telemetry.
Design or renovation should include planning for bedside and workstation
information management systems and for computer management of medical
information.

It is recommended that birth occur on land, not in water. However, facili-
ties that plan to offer immersion during labor and delivery need to establish
rigorous protocols for candidate selection, maintenance and cleaning of
tubs and immersion pools, infection control procedures including standard
precautions and personal protective equipment for health care personnel,
monitoring of mothers and fetuses at appropriate intervals while immersed,
and moving women from tubs if urgent maternal or fetal concerns or com-
plications develop (see also Chapter 7).

Patients with significant medical or obstetric complications should be
cared for in a labor, delivery, and recovery room that is specially equipped
with cardiopulmonary resuscitation equipment and other monitoring equip-
ment necessary for observation and special care. Rooms used for intensive
care of patients at high risk in hospitals with no designated high-risk units
are best located in the labor and delivery area and should meet the physical
standards of other intensive care rooms in the hospital, with a minimum
of 200 net ft* (18.58 m?) of floor space and at least three oxygen and three
suction outlets. When patients with significant medical or obstetric complica-
tions receive care in the labor and delivery area, the capabilities of the unit
should be identical to those of an intensive care unit.

Delivery. Delivery can be performed in a properly sized and equipped labor,
delivery, and recovery room. A comfortable waiting area for families should
be adjacent to the labor, delivery, and recovery room, and restrooms should
be nearby.
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Traditional delivery rooms and cesarean delivery rooms are similar in
design to operating rooms. Vaginal deliveries can be performed in a labor,
delivery, and recovery room or cesarean delivery room; cesarean delivery
rooms are designed especially for that purpose and therefore are larger. A
cesarean delivery room should measure 440 net ft> (40.85 m?). Each room
should be well lit and environmentally controlled to prevent chilling of the
woman and the newborn infant. The consensus committee on NICU design
standards recommends that ambient temperature be kept between 72°F
and 78°F (22-26°C) during the delivery, resuscitation, and stabilization of
a newborn infant, especially for low-birth-weight preterm infants. Cesarean
deliveries should be performed in the obstetric unit or designated operating
unit, and postpartum sterilization capabilities should be available in that area
when appropriate. At least one support person should be present at the time
of delivery as long as the mother is awake.

Each cesarean delivery room should have the following equipment and
supplies:

Operating room table

Birthing bed that allows variations in position for delivery

Instrument table and solution basin stand

Instruments and equipment for vaginal delivery and repair of lacerations
Solutions and equipment for the intravenous administration of fluids

Equipment for administration of all types of anesthesia, including
equipment for emergency resuscitation of the patient

Individual oxygen, air, and suction outlets for the mother and newborn
infant

An emergency call system

Adequate lighting

Mirrors for patients to observe the birth

Wall clock with a second hand or digital clock
Equipment for fetal heart rate monitoring

Designated area for neonatal resuscitation and stabilization (as defined
in “Neonatal Functional Units” later in this chapter)

Scrub sinks strategically placed to allow observation of the patient
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Carts containing drugs and equipment necessary for emergency treatment
of the mother and the newborn infant should be kept in the delivery room
area. Equipment necessary for cardiopulmonary resuscitation also should be
easily accessible.

A workroom should be available for washing instruments. Instruments
should be prepared and sterilized in a separate room; alternatively, these
services may be performed in a separate area or by a central supply facility.
There also should be a room for the storage and preparation of anesthetic
equipment; a room or unit for medication storage, preparation, and distribu-
tion; a clean workroom and supply room; and an environmental services
room for housekeeping supplies and equipment. Scales for weighing the
newborn infant and measuring blood loss should be readily available.

Cesarean delivery rooms should additionally have available the following
support areas: a control and nurse station, a soiled workroom, and a fluid
waste disposal room or area.

Postpartum and Newborn Care. The postpartum unit should permit the
comfortable accommodation of patients when the patient census is at its
peak and allow the use of beds for alternate functions when the patient
census is low. The patient and her newborn infant should be admitted to
the room together to facilitate bonding, feeding on demand, and education
on infant care. Ideally, rooms are occupied by a single family and equipped
for newborn care. Each room in the postpartum unit should have a hand-
washing sink, a mobile bassinet unit, and supplies necessary for the care of
the newborn infant. If possible, each room should have a toilet and shower.
When this is not possible and it is necessary for patients to use common
facilities, patients should be able to reach them without leaving the postpar-
tum suite. Siblings may visit in the patient’s room or in a designated space
in the antepartum area or postpartum area.

Larger services may have a specific recovery room for postpartum patients
and a separate area for patients at high risk. The equipment needed is similar
to that needed in any surgical recovery room and includes equipment for
monitoring vital signs, suctioning, administering oxygen, and infusing fluids
intravenously, with cardiopulmonary resuscitation equipment immediately
available. Equipment for pelvic examinations also should be available.
Recovery rooms should be configured so that the newborn infant and mother
can stay together, unless medically contraindicated.
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Bed Need Analysis

Historically, the calculation of the number of patient rooms needed for all
phases of the birth process was based on a simple ratio including the number
of births, the average length of stay, and the accepted occupancy level. To
best estimate patient room needs, each delivery service should thoroughly
analyze functions, philosophies, and projections that will determine the
types and quantities of rooms needed. An analysis of the present patterns of
care should be reviewed, and consideration should be given to the following
types of information:

Projected birth rates and regional population changes
Projected cesarean delivery rates
Occupancy projections that address “peaks and valleys” in the census

Present (and projected) number of women in the unit during peak
periods, as well as the length and frequency of the peak periods

Numbers and types of high-risk births

Anticipated length of stay for women during labor, delivery, and recov-
ery

Anticipated changes in technology

One planning method is to carefully analyze the activities that will occur
in each type of room. For example, labor, delivery, and recovery rooms
should not be used routinely to accommodate care such as outpatient testing
when another room would provide a more appropriate setting. Rooms that
allow adequate privacy are recommended for the entire birth process, from
labor through discharge.

Planning the number of labor, delivery, and recovery rooms requires that
consideration be given to these additional questions:

Will patients scheduled for cesarean delivery use labor, delivery, and
recovery rooms or other rooms for their preoperative, recovery, and
postpartum stays?

Are the labor, delivery, and recovery rooms to be used for other
purposes, such as triage or short-term observation for false labor or
antepartum admission? If so, the length of stay and volume of all these
activities must be considered in the calculation of bed need.
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Once the data have been accumulated, the following normative formula can
be used to calculate the number of rooms needed by type of room (note that
“patient episodes,” including all activities [eg, admissions, observations and
transitional care] is used, rather than only the number of births):

Number of patient episodes

x Mean overall length of stay
365 days x occupancy for the room type

This formula will provide only a crude estimate of bed needs. For more pre-
cise estimates, computerized simulation models are available commercially.
However, many of these software packages are expensive and require a sig-
nificant investment of time for adequate training and use. This software may
be purchased by a hospital planning department to develop models for each
service as needed. Alternatively, some consulting firms that specialize in
maternal-child services can provide an on-site assessment of obstetric capac-
ity and perform a bed need analysis using proprietary simulation software.

Neonatal Functional Units ¢

All neonatal services in a birthing hospital should have facilities available to
perform the following functions:

Resuscitation and stabilization
Admission and observation

Normal newborn care (in the mother’s room, or in a neonatal observa-
tion unit, when the mother is not able to care for her infant)

Isolation

Visitation

Supporting service areas

Level II, level III, and level IV NICUs require facilities for intermediate and

intensive care. These may be separate or contiguous. Local circumstances
should be considered in the design and management of these care areas.
Resuscitation and Stabilization Area
The resuscitation area should contain the following items:

Infant warmer or overhead source of radiant heat

Noncompressible resuscitation and examination mattress that allows
access on three sides
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Wall clock with second hand or digital clock
Flat working surface for medical records
Table or flat surface for trays and equipment
Dry, warmed linens

Stethoscope with neonatal head

Compressed air and oxygen source

Oxygen blender with flow meter and tubing
Pulse oximeter and oximeter probe

An electrocardiogram monitor may be helpful in accurately determin-
ing heart rate

Resuscitation equipment, including bulb syringe, mechanical suc-
tion, tubing, and suction catheters; feeding tubes and large syringes;
laryngoscope with blades and extra bulbs and batteries; endotracheal
tubes and tape; meconium aspirator; ventilation device (self-inflating
bag, flow-inflating bag, or T-piece resuscitator that is capable of deliv-
ering 90-100% oxygen and continuous positive airway pressure; a
self-inflating bag should be available as a back-up for the latter two
devices); laryngeal mask airway; oropharyngeal airways; masks for
term newborn infants and preterm infants; carbon dioxide detector;
and umbilical vessel catheterization supplies

Syringes, medications (epinephrine, dextrose solution), fluid for vol-
ume expansion, and normal saline for flushes

Equipment for examination, immediate care, and identification of the
newborn infant

Protective gear to prevent exposure to body fluids

Special equipment for surgical care (eg, bowel bag for gastroschisis,
donut for neural tube defect) or special circumstances (plastic wrap
or bag for very preterm infants and transport incubator to maintain
temperature during the move to the NICU)

Task lighting that is capable of providing no less than 2,000 lux at the
plane of the infant bed, framed so that no more than 2% of the light
output extends beyond the lumination field. Task lighting should be
adjustable so that lighting at less than maximal levels can be provided
whenever possible.
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The resuscitation area usually is within the labor, delivery, and recovery
room, although it may be in a contiguous, separate room. If resuscitation
takes place in the labor, delivery, and recovery room, the area should be
large enough to allow for proper resuscitation of the newborn infant without
interference with the care of the mother. Items contaminated with maternal
blood, urine, and stool should be kept physically distant from the neonatal
resuscitation area. The thermal environment for infant resuscitation should
be maintained by use of an infant warmer or overhead source of radiant
heat. When delivery of a preterm infant is anticipated, the temperature of the
room should be increased (for more information on neonatal resuscitation,
see Chapter 10).

Within a labor, delivery, and recovery room, a resuscitation area should
be allotted a minimum of 40 net ft*> (3.7 m?) of floor space. This space may
be used for multiple purposes, including resuscitation, stabilization, obser-
vation, examination, or other infant needs. A total of one oxygen, one air,
one vacuum, and six simultaneously accessible electrical outlets should be
provided. In an operative delivery room, a minimum of 80 net ft*> (7.5 m?)
of floor space should be provided, with a total of three oxygen, three air,
three vacuum, and 12 simultaneously accessible electrical outlets. A separate
resuscitation room should have approximately 150 net ft> (13.94 m?) of floor
space. These areas should have adequate suction, oxygen, compressed air,
and electrical outlets to accommodate simultaneous resuscitation of twins.
A separate resuscitation room also should have an electrical outlet that can
accommodate a portable X-ray machine. Electrical outlets should conform to
regulations for areas in which anesthetic agents are administered.

Admission and Observation (Transitional and Stabilization
Care) Area

Healthy newborn infants should be monitored without being separated from
their mothers during the first 4-8 hours after birth. If physical separation is
medically necessary, admission and observation should occur in an area near
or adjacent to the delivery area and cesarean delivery room, if possible. No
special or separate isolation facilities are required for infants born at home
or in transit to the hospital.

An estimated 40 net ft? (3.7 m?) of floor space is needed for each newborn
infant in the admission and observation area. The capacity required depends
on the size of the delivery service and the duration of close observation. The
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number of observation stations required depends on the birth rate and the
length of stay in the observation area. There should be a minimum of two
observation stations. The admission and observation area should be well
lit and should contain a wall clock and emergency resuscitation equipment
similar to that in the designated resuscitation area. Outlets also should be
similar to those in the resuscitation area.

The health care provider’s assessment of the infant’s condition determines
the subsequent level of care. When the admission and observation area
is in a labor, delivery, and recovery room, the newborn infant remains in
the room with the mother for skin-to-skin care to facilitate maternal-infant
bonding and initiation of breastfeeding. Healthy newborn infants are never
separated from their healthy mothers, and they are kept with their mothers
in the labor, delivery, and recovery room at all times. In facilities where the
mother must be transferred from the delivery room to a postpartum room,
her newborn infant also is admitted to the postpartum room. Some newborn
infants require transfer to an intermediate or intensive care area.

Neonatal Care Units

Within each perinatal care facility there may be several types of units for
newborn care. These units are defined by the content and complexity of care
required by a specific group of infants. As in the resuscitation and stabiliza-
tion area and the admission and observation area, equipment for emergency
resuscitation is required in all neonatal care areas. Recommendations regard-
ing the intensity of care are made in the following paragraphs.

Newborn Observation Unit. Care for healthy term newborn infants
should be provided in the mother’s room unless there are extenuating cir-
cumstances. Late preterm infants also should remain with their mothers
when physiologically stable in order to ensure prompt feeding in response
to infant cues. These newborn infants are not ill but may require frequent
feeding and more hours of nursing care than healthy term newborn infants,
and units should use evidence-based guidelines to address the monitoring
and care of this population. A separate newborn observation unit should be
available for infants who require closer observation or whose mothers can-
not care for them. Level I units in hospitals without higher-level units also
need to have equipment and personnel to stabilize newborn infants who are
ill or are born at less than 35 weeks of gestation until they can be transferred
to a higher-level facility.
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Because relatively few staff members are needed to provide care in the
neonatal observation unit and bulky equipment is not needed, 24 net ft?
(2.23 m?) of floor space for each infant should be adequate. Bassinets should
be at least 3 ft (approximately 1 m) apart in all directions, measured from
the edge of one bassinet to the edge of the neighboring bassinet. In this set-
ting, one neonatal registered nurse is recommended for every 6-8 newborn
infants requiring routine care, and a registered nurse should be available in
each newborn-occupied area at all times (see also “Nurse-Patient Ratios”
earlier in this chapter). During decreased patient occupancy, central neo-
natal observation units use nursing staff inefficiently. Direct care of those
newborn infants remaining in the unit may be provided by licensed practical
nurses and unlicensed nursing personnel under the registered nurse’s direct
supervision.

The neonatal observation unit should be well lit, have a large wall clock
and a sink for handwashing, and be equipped for emergency resuscitation.
One pair of wall-mounted electrical outlets is recommended for every two
neonatal stations. One oxygen outlet, one compressed-air outlet, and one suc-
tion outlet are recommended for every four neonatal stations. Cabinets and
counters should be available within the newborn care area for storage of rou-
tinely used supplies, such as diapers, formula, and linens. If circumcisions are
performed in the unit, an appropriate table with adequate lighting is required.
Electrical outlets to power portable X-ray machines are highly recommended.

Special Care Unit. Sick newborn infants who do not require intensive
care but who require a higher level of surveillance should be cared for in
a special care unit. A special care unit also may be used for convalescing
newborn infants who have returned to specialty facilities from an intensive
care unit in an outside facility or have been transferred from a higher level
of care within the institution. The special care area may be separate from,
adjacent to, or combined with a level III or level IV NICU in hospitals where
these exist. Back transport is encouraged where appropriate in terms of care
for the sick infant in order to facilitate bonding and the maintenance of the
maternal-infant dyad.

The neonatal special care area optimally is close to the delivery area,
cesarean delivery room, and the intensive care area (if there is one) and
away from general hospital traffic. It should have radiant heaters or incuba-
tors for maintaining body temperature, as well as infusion pumps, cardiopul-
monary monitors, oximeters, and equipment to provide phototherapy.
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In facilities with level II and level III units, infants who need assisted ven-
tilation should be cared for in the level III unit. In facilities where the level II
NICU is the highest level of neonatal care, equipment should be available to
provide continuous positive airway pressure and, in some units, equipment
may be available to provide short-term assisted ventilation. In that case,
newborns requiring complex care or assisted ventilation for greater than
24 hours should be transferred to a facility with a level III or level IV
NICU.

Single-family rooms should have a minimum of 165 ft? (15.3 m?) of clear
floor area for single infants, and at least 240 net ft? (22.4 m?) of floor space
for twins. Provisions for family members should include a reclining chair
suitable for skin-to-skin care, a recumbent sleep surface for at least one par-
ent, a desk or writing surface for a laptop computer, at least four electrical
outlets for use and charging of electronic devices, and at least 6 ft* (0.2m?)
of storage space.

In multipatient rooms, each infant space requires at least 120 ft? (11.2 m?)
of floor space, and there should be at least 8 ft (2.4 m) between each incuba-
tor, warmer, bassinet, or crib. At each infant space, there should be a chair
that allows the parent to be seated, reclining or fully recumbent, with privacy
curtains or other separations to allow extended, intimate parental contact
with the infant. Aisles should be at least 4 ft (1.2 m) wide to accommodate
passage of personnel and equipment. Space needed for other purposes (eg,
desks, counters, cabinets, corridors, and treatment rooms) should be added
to the space needed for patients. In multipatient rooms, each room should
accommodate some multiple of three to four newborn stations because one
registered neonatal nurse is required for every three to four infants who
require intermediate care.

Each infant bed should have a minimum of 20 simultaneously accessible
electrical outlets, three oxygen outlets, three compressed-air outlets, and
three suction outlets. In addition, the area should have a special outlet to
power the neonatal unit’s portable X-ray machine. All electrical outlets for
each patient station should be connected to regular and auxiliary power. An
oxygen tank for emergency use should be stored but readily available for
each infant receiving wall-supplied oxygen. All equipment and supplies for
resuscitation should be immediately available within the intermediate care
unit. These items may be conveniently placed on an emergency cart.

Large, open rooms allow greater flexibility in the use of equipment,
enhanced communication between staff and families, and more efficient
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assignment of personnel, but offer less privacy for family involvement. Single
family rooms may enhance breastfeeding, facilitate family visitation, and
potentially improve neurodevelopmental outcomes, if the family is able to
be present on a regular basis and the proper supports, including nursing care
workflows, are in place. However, there is not sufficient evidence to recom-
mend single-family units as a standard at this time.

Additional Provisions for Neonatal Intensive Care Units. Constant nurs-
ing and continuous cardiopulmonary and other support for severely ill
infants should be provided in the intensive care unit. Because emergency
care is provided in this area, laboratory and radiologic services should be
readily available 24 hours per day. The results of blood gas analyses should
be available shortly after sample collection. In many centers, a laboratory
adjacent to the intensive care unit provides this service.

The neonatal intensive care area should ideally be located near the deliv-
ery area and cesarean delivery room(s) and should be easily accessible from
the hospital’s ambulance entrance. It should be located away from routine
hospital traffic. Intensive care may be provided in individual patient rooms,
in a single area, or in two or more separate rooms.

The number of nursing, medical, and surgical personnel required in the
neonatal intensive care area is greater than that required in less acute perina-
tal care areas. The nurse-to-patient ratio should be 1:2 or 1:1, depending on
acuity. In some cases, such as during extracorporeal life support, additional
nursing personnel are required. The amount and complexity of equipment
required also are considerably greater. In addition, the educational respon-
sibilities of a neonatal intensive care facility require that the design include
space for instructional activities and, for those facilities also serving as
regional centers, office space for files on the region’s perinatal experience.

Equipment and supplies in the intensive care area should include all those
needed in the resuscitation and intermediate care areas. Immediate availabil-
ity of emergency oxygen is essential. In addition, equipment for long-term
ventilatory support should be provided. Ventilators should be equipped with
nebulizers or humidifiers with heaters. Equipment for manual-assisted ven-
tilation, including appropriately sized face masks and T-piece resuscitators,
flow-inflating or self-inflating bags should be available at each bed space.
Continuous, online monitoring of oxygen concentrations, body temperature,
heart rate, respiration, oxygen saturation, and blood pressure measurements
should be available for each patient. If wireless transmission is not available,
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provisions can be made at each bedside to allow data transmission from car-
diorespiratory monitors to a remote location. Supplies should be kept close
to the patient bed space so that nurses are not away from the infant unneces-
sarily and may use their time and skills efficiently. A central modular supply
system can enhance efficiency.

In some cases, surgical procedures (eg, ligation of a patent ductus arte-
riosus) are performed in an area in or adjacent to the NICU. Specific policies
should address preparatory cleaning, physical preparation of the unit, pres-
ence of other newborn infants and staff, venting of volatile anesthetics, and
quality assessment. Ideally, procedures, equipment, facilities, and supplies
for this area should be comparable to those required for similar procedures
in the surgical department of the hospital.

Supporting Service Areas

Milk and Formula Preparation Areas. Unless performed elsewhere in the
hospital (eg, in a milk bank), a specialized area or room to prepare feedings
should be provided in the NICU, away from the bedside, to accommodate
mixing of additives to human milk or formula. This area should be equipped
with a hands-free handwashing station, counter workspace, and storage
areas for supplies, formula, and refrigerated and frozen human milk. Bar
coding of maternal milk may reduce errors in providing expressed milk to
infants. <

Utility Rooms. Both clean and soiled utility rooms are needed in neonatal
care areas. Separate storage areas should be available for foodstuffs, medi-
cations, and clean supplies. Clean utility rooms should not have direct light-
ing because some of the formulas, medications, and supplies may be light
sensitive. The maintenance of soiled utility rooms should conform to the
guidelines and state regulations of the Facility Guidelines Institute.

Storage Areas. A three-zone storage system is desirable. The first storage
area should be the central supply department of the hospital. The second
storage area should be adjacent to the patient care areas or within the
patient care areas. In this area, routinely used supplies and clean utilities,
such as diapers, formula, linen, cover gowns, medical records, and informa-
tion booklets, may be stored. Generally, space is required in this area only
for the amount of each item used between deliveries from the hospital’s
central supply department (eg, daily or three times weekly). The third area
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is needed for the storage of items frequently used at the infant’s bedside.
There should be a bedside cabinet storage area for each bed-patient unit in
the mother-baby unit or neonatal observation unit, intermediate care area,
and intensive care area. The neonatal observation unit requires secondary
storage of items such as linen and formula. In the resuscitation and stabili-
zation area, the admission and observation area, the intermediate care area,
and the intensive care areas, there should be space for secondary storage
of syringes, needles, intravenous infusion sets, and sterile trays needed in
procedures, such as umbilical vessel catheterization, lumbar puncture, and
thoracostomy.

Large equipment items (eg, bassinets, incubators, warmers, radiant heat-
ers, phototherapy units, breast pumps, and infusion pumps) should be stored
in a clean, enclosed storage area in close proximity to, but not within, the
immediate patient care area. Easily accessible electrical outlets are desirable
in this area for recharging equipment.

Treatment Rooms. Many facilities have developed areas for resuscitation
and stabilization, admission and observation, intermediate care, and inten-
sive care in which each patient station constitutes a treatment area. This
largely has eliminated the need for a separate treatment room for proce-
dures, such as lumbar punctures, intravenous infusions, venipuncture, and
minor surgical procedures. A separate treatment area may be necessary,
however, if infants in the newborn nursery or postpartum mother-baby
unit are to undergo certain procedures (eg, circumcision). The facilities,
outlets, equipment, and supplies in the treatment area should be similar to
those of the resuscitation area. The amount of space required depends on
the procedures performed.

Scrub Areas

At the entrance to each neonatal care area, there should be a scrub area that
can accommodate all personnel and families entering the area. It should have
a sink that is large enough to prevent splashing, with faucets operated by
hands-free controls. A backsplash should be provided to prevent standing or
retained water. Waterless antiseptics often are available at these sinks. Sinks
for handwashing should not be built into counters used for other purposes.
Soap and towel dispensers and appropriate trash receptacles should be avail-
able. The scrub areas also should contain racks, hooks, or lockers for storing
clothing and personal items, as well as cabinets for clean gowns, a receptacle
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for used gowns, and a large wall clock with a sweep second hand, or digital
clock, to time handwashing.

Scrub sinks should have hands-free faucets and should be large enough
to control splashing and to prevent retained water. These hands-free sinks
should be provided at a minimum ratio of one for at least every eight patient
stations in the newborn nursery. In the intermediate care or intensive care
areas, every bed should be within 20 ft (6.10 m) of a hands-free washing
station. In addition, one scrub sink is needed in the resuscitation and sta-
bilization area, and one is needed for every three to four patient stations in
the admission and observation area. Alcohol-based hand hygiene solutions
should be available at all entry points and at each bed space.

Nursing Areas

Space should be provided at the bedside not only for patient care but also
for instructional and medical record activities. For electronic documenta-
tion, computer terminals should be readily accessible, and policies should
be in place to ensure cleaning of keyboards. If manual documentation is
performed, a flat writing surface (eg, a clipboard or loose-leaf notebook) is
needed.

A nurses’ area or desk for tasks, such as compiling more detailed records,
completing requisitions, and handling specimens is useful. Primary care pro-
viders also may perform medical record and clerical activities in this area.
However, in level III or level IV and many level II care units, documenta-
tion needs to take place at or near the bedside. Maintaining medical records
should be considered an unclean procedure, and personnel who have been
working on medical records should perform hand hygiene before they have
further contact with an infant.

The unit director or nurse manager should have an office close to the
newborn care areas. Nurses’ dressing rooms preferably should be adjacent
to a lounge and should contain lockers, storage for clean and soiled scrub
attire (in hospitals that provide and launder staff scrubs), a dressing area,
toilets, and showers.

Family Areas

Space should be available for families of infants hospitalized in the NICU,
preferably including a family lounge, rest room facilities, space for a play
area with educational materials and toys for children, and a nourishment
area. Family education resources should be available.
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Consultation room. A private room with comfortable seating should be
available for family meetings with the infant’s care team.

Lactation support. Private space for lactation consultation and milk expres-
sion should be available that includes a hand-washing sink, a hospital-grade
breast pump, and comfortable seating. Certified lactation consultants should
be available to assist mothers of NICU infants with establishing and main-
taining lactation.

Education Areas

A conference room suitable for educational purposes is highly desirable,
particularly for facilities with level II, level III, and level IV units. It may be
in or adjacent to the maternal-newborn areas.

Clerical Areas

The control point for patient care activities is the clerical area. It should be
located near the entrance to the neonatal care areas so that personnel can
supervise traffic and limit unnecessary entry into these areas. It should have
telephones and communication devices that connect to the various neona-
tal care areas and the delivery suite. In addition, patients’ medical records,
computer terminals, and hospital forms may be located in the clerical area.

General Considerations

Safety and Environmental Control

Because of the complexities of environmental control and monitoring, a
hospital environmental engineer must ensure that all electrical, lighting, air
composition, and temperature systems function properly and safely. A regu-
lar maintenance program should be specified to ensure that systems continue
to function as designed after initial occupancy.

The environmental temperature in newborn care areas should be indepen-
dently adjustable, and control should be sufficient to prevent hot and cold
spots, particularly when heat-generating equipment (eg, a radiant warmer) is
in use. The air temperature should be kept at 22-26°C (72-78°F). Humidity
should be kept between 30% and 60% and should be controlled through
the hospital heating and air-conditioning system. Condensation on wall and
window surfaces should be avoided.

A minimum of six air changes per hour is recommended, and a minimum
of two changes should be outside air. The ventilation pattern should inhibit
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particulate matter from moving freely in the space, and intake and exhaust
vents should be placed so as to minimize drafts on or near the patient beds.
Ventilation air delivered to the NICU should be filtered at 90% efficiency, or
as specified in the most current edition of the Facilities Guidelines Institute’s
Guidelines for Design and Construction of Health Care Facilities. Filters
should be located outside the infant care area so that they can be changed
easily and safely. Fresh-air intake should be located at least 25 ft (7.6 m)
from exhaust outlets of ventilating systems, combustion equipment stacks,
medical or surgical vacuum systems, plumbing vents, or areas that may col-
lect vehicular exhausts or other noxious fumes.

Radiation exposure to infants, families, and staff is another safety concern
(see also “Radiation Risk” in Chapter 11). Radiation exposure to personnel
is negligible at a distance of more than 1 ft (0.30 m) lateral to the primary
vertical roentgen beam. Care should be taken to ensure that only the patient
and the area of interest being examined is in the primary beam, and staff
needed to assist in patient positioning should wear appropriate shielding. It
is unnecessary for families or personnel to leave the area during the roentgen
exposure.

Illumination

Ambient lighting levels in all infant care areas should be adjustable. Both
natural and artificial light sources should have controls that allow immediate
darkening of any bed position sufficient for transillumination or ultrasonog-
raphy when necessary. Artificial light sources should have a color rendering
index of no less than 80, and a full-spectrum color index of no less than 55.
Artificial light sources should have a visible spectral distribution similar to
that of daylight but should avoid unnecessary ultraviolet or infrared radia-
tion by the use of appropriate lamps, lenses, or filters. Newly constructed or
renovated NICUs should be able to provide ambient lighting at levels recom-
mended by the Illuminating Engineering Society. Separate procedure lighting
should be available at each patient care station. Procedure lighting should
minimize shadows and glare, and it should be controlled with a rheostat so
that it can be provided at less than maximal levels whenever possible. Light
should be highly framed so that newborns at adjacent bed stations will not
experience any increase in illumination.

[lumination of support areas within the NICU, including medical records
areas, medication preparation areas, reception desks, and handwashing
areas, should conform to the specifications of the Illuminating Engineering
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Society. Ilumination should be adequate in the areas of the NICU where
staff perform important or critical tasks. In locations where these functions
overlap with patient care areas (eg, proximity of the nurse documentation
area to patient beds), the design should permit separate light sources with
independent controls so that the very different needs of sleeping newborns
and working nurses can be accommodated to the greatest possible extent.

Windows

Windows may provide an important psychological benefit to staff and
families in the NICU and for women with a prolonged hospital admission.
Properly designed natural light is the most desirable illumination for nearly
all nursing tasks, including updating medical records and evaluating new-
born skin tone. However, placing infants too close to external windows can
cause serious problems with temperature control and glare, so providing
windows in the NICU requires careful planning and design.

At least one source of natural light should be visible from each patient
care area. External windows in patient care rooms should be glazed with
insulating glass to minimize heat gain and loss. They should be situated at
least 2 ft (0.60 m) away from any part of a patient bed to minimize radiant
heat loss from the infant. All external windows should be equipped with
shading devices that are easily controlled to allow flexibility at various times
of day. These shading devices should be contained within the window or
easily cleanable. Windows in neonatal care areas should have opaque shades
that make it possible to darken the area to reduce inappropriate radiant heat
gain or loss, or for procedures that require reduced light, such as transillu-
mination or ultrasonography examination.

Wall Surfaces

Wall surfaces should be easily cleanable, provide protection at point of
contact with moveable equipment, and be free of substances known to be
teratogenic, mutagenic, carcinogenic, or otherwise harmful to human health.

Oxygen and Compressed-Air Outlets

Newborn care areas should have oxygen and compressed air piped from a
central source at a pressure of 50-60 psi, with an alarm system that warns of
any critical reduction in line pressure. Reduction valves and mixers should
produce adjustable concentrations of 21-100% oxygen at atmospheric pres-
sure for head hoods and 50-60 psi for mechanical ventilators.
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Acoustic Characteristics

Infant rooms (including airborne infection isolation rooms), staff work areas,
family areas, staff lounge, sleeping areas, and spaces opening into them
should be designed to produce minimal background noise and to contain and
absorb much of the transient noise that arises within them. The ventilation
system, monitors, incubators, suction pumps, mechanical ventilators, and
staff produce considerable noise, and the noise level should be monitored
intermittently. Mechanical systems and equipment in infant rooms and adult
sleep rooms should conform to Noise Criteria 25. The construction and
redesign of neonatal care areas and adult sleep areas should include acoustic
absorption units or other means to ensure that the combination of continu-
ous background sound and transient sound in any bed space or patient care
area does not exceed an hourly ‘equivalent continuous sound level’ (Leq) of
45 dB and an hourly L, of 50 dB (ie, no more than 10% of the time at greater
than 50 dB), both A-weighted slow response.

Transient sounds or L__, should not exceed 65 dB, A-weighted slow
response. Staff members should take particular care to avoid noise pollution
in enclosed patient spaces (eg, incubators). Care should be taken to avoid
spaces shaped so as to focus or amplify sound levels, thus creating “hot
spots” that exceed the maximum recommended noise levels. In staff work
areas, staff lounge areas, and family areas, the combination of continuous
background and operational sound should not exceed an hourly L, . of 50 dB
and an hourly L ; of 55 dB, both A-weighted slow response. The transient
sounds should not exceed 70 dB, A-weighted slow response in these areas.

Electrical Outlets and Electrical Equipment

All electrical outlets should be attached to a common ground. All electrical
equipment should be checked for current leakage and grounding adequacy
when first introduced into the neonatal care area, after any repair, and
periodically while in service. Current leakage allowances, preventive main-
tenance standards, and equipment quality should meet the standards devel-
oped by the Joint Commission. There should be both emergency and normal
power for all electrical outlets per National Fire Protection Association rec-
ommendations. Personnel should be thoroughly and repeatedly instructed on
the potential electrical hazards within the neonatal care areas.
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General Disaster Preparedness and Evacuation Plan

An overall disaster preparedness plan is essential for all areas of the hospital
and all personnel. A plan addressing natural and terrorist disasters should
be in place for each perinatal care area. This should include an evacuation
plan; a relocation plan; triage principles; immediate measures for utilities and
water supply; emergency supply of medical gases, essential medications, and
equipment; and the role of each staff member in the plan. A floor plan that
indicates designated evacuation routes should be posted in a conspicuous
place in each unit. The policy and floor plan should be reviewed with the
staff at least annually.

Disasters disproportionally affect vulnerable, technology-dependent peo-
ple, including preterm and critically ill newborn infants. It is important for
health care providers to be aware of and prepared for the potential conse-
quences of disasters for the NICU. Neonatal intensive care personnel can
provide specialized expertise for their hospital, community, and regional
emergency preparedness plans and can help develop institutional surge
capacity for mass critical care, including equipment, medications, personnel,
and facility resources.

Specific Considerations for Overflow and Disaster Planning

Appoint an obstetrician to direct disaster planning for maternity
services

— Pediatrician involvement (or co-director) recommended
— Maternity and pediatric nursing also recommended

Consider regional patterns of obstetric care provision and disaster
scenarios

Consider obstetric and neonatal needs with high obstetric patient surge

Establish policies for visitation and lactation that balance infection
control concerns with patient/familial desires for involvement in the
birthing process

Foster functional working relationships with local and regional critical
care clinicians

Have a working algorithm for ethical resource allocation when demand
outstrips supply that considers obstetric and pediatric specifics
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Develop a surge capacity plan with the realization that control of
patient volume is challenging during pregnancy

Consider the option of temporary alterations to usual standards of
obstetric care and mechanisms to optimize obstetric services with less
resource usage. Examples include, but are not limited to:

— Early discharge after delivery

— Enhanced telephone triage with attention to documentation require-
ments

— Rapid credentialing of health care providers to enable delivery of
obstetric care when there are work force limitations
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Quality Improvement and
Patient Safety ©37 ©59 <60 <129

The Health and Medicine Division of the National Academies of Sciences,
Engineering, and Medicine (previously known as the Institute of Medicine)
and other organizations have stressed the urgency of “transforming hospitals
into places where each patient receives the best quality care, every single
time.” In studies of progress in quality improvement (QI) and patient safety,
a recurring theme emerges: hospitals need to change systems to increase reli-
ability. The success of obstetric and neonatal services depends on an aware-
ness of the high-risk nature of the organization’s activities, a commitment
to resilience after failure, sensitivity to issues facing health care providers
immediately involved with care and, finally, development of a culture of
safety and continuous quality improvement. The key features of a culture of
safety, according to the Agency for Healthcare Research and Quality (AHRQ),
include:

acknowledgment of the high-risk nature of an organization’s activities
and the determination to achieve consistently safe operations;

a blame-free environment where individuals are able to report errors
or near misses without fear of reprimand or punishment; and

encouragement of collaboration and commitment of resources to
address safety concerns.

In its 2001 report, Crossing the Quality Chasm, the Institute of Medicine (now
the Health and Medicine Division of the National Academies of Science,
Engineering, and Medicine) set forth a list of performance characteristics
that, if addressed and improved, would lead to better health and function for
the people of the United States (see “Bibliography”). In 2016, the American
College of Obstetricians and Gynecologists (ACOG) released a report further
elaborating that building collaboration through a team-based model of care
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was essential in order to manage large amounts of information and multiple
handoffs, promote seamless communication and transitions among health
care providers (within a team or among teams), and support wellness and
care for patients with complex health conditions. However, the following six
specific qualities of good care still are not met routinely and should be the
focus of designing a QI program:

1. Safe—avoiding injuries to patients from the care that is intended to help

2. Effective—providing services based on scientific knowledge to all
who could benefit and refraining from providing services to those not
likely to benefit (avoiding underuse and overuse)

3. Patient centered—providing care that is respectful of and responsive
to individual patient preferences, needs, and values, and ensuring
that patient values guide all the clinical decisions

4. Timely—reducing waiting times and sometimes harmful delays for
those who receive and those who provide care

5. Efficient—avoiding waste, in particular, waste of equipment, sup-
plies, ideas, and energy

6. Equitable—providing care that does not vary in quality because of
personal characteristics, such as gender, ethnicity, geographic loca-
tion, and socioeconomic status

Quality Improvement

Quality improvement is an approach to quality management that builds
upon traditional quality assurance methods by emphasizing the organization
and its systems. It focuses on processes rather than individuals, recognizes
internal and external factors, and promotes the need for objective data to
analyze and improve care processes. The QI process assists the health care
team at all levels of care and includes ongoing monitoring and evaluation of
clinical patient care. The QI process must focus on the total care delivered
to the patient by an institution, thus involving outpatient care leading up to
hospital admission and the patient’s discharge and transition of care to out-
patient facilities; care from physicians, midwives, nurses, and support staff;
administration; and all components of care that contribute to a patient’s hos-
pital experience. However, it does not eliminate individual responsibility and
accountability for care. The Just Culture framework recognizes that safety is
an organizational value, but that adverse events and human errors are poten-
tial outputs. System design and behavioral choices, however, are the inputs.
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The Just Culture model identifies three types of behavioral choices that every
person makes and needs to manage:

1. Human error, which are inadvertent actions (slips, lapses, or mis-
takes), and which require that the employee be consoled.

2. At-risk behavior, a choice where the risk is believed to be insignificant
or justified, which can be managed by coaching.

3. Reckless behavior, which is conscious disregard of substantial and
unjustifiable risk, and which must be managed by punishment.

If individual health care provider issues are identified, they may need to be
referred to the institution’s peer review process. The Just Culture frame-
work provides helpful guidance on understanding and improving individual
accountability when needed; available at: www.chpso.org/sites/main/files/
file-attachments/marx_primer.pdf.

Quality improvement starts from the premise that although much medi-
cal care is good; it always can be better. The goal is to reduce inappropriate
variations in care and improve performance. Quality improvement accepts
that good care depends upon more than just the judgment of the individual.
Important components of a well-designed QI program include leadership,
peer review, root cause analysis, methods to reduce variation, quality mea-
sures and indicators, and data collection and analysis.

Leadership

A QI program requires effective, responsive clinical and administrative lead-
ership. The chair of the department is ultimately responsible for QI activities.
However, with the increasing complexity of care, the growing awareness of
obstetric and neonatal care units as high-reliability organizations, and the
increased reporting requirements of local, state, and national organizations,
the responsibilities related to patient safety and quality in perinatal health
care are substantial. Larger departments may benefit from designation of a
patient safety officer and quality improvement manager who report directly
to the department chair/chief of service. When physicians accept these
leadership positions, their primary purpose is to establish an environment in
which quality care and a culture of patient safety can thrive.

Peer Review

Peer review is a quality assessment process in which a retrospective analysis
of cases is undertaken using outcomes data to assess adherence to guidelines
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or other standards of care. Cases typically referred to peer review or QI
review are those that meet a specific clinical indicator such as those listed in
Box 3-1. Although initial screening may be performed by nonphysicians, peer

BOX 3-1. Sample Clinical Indicators of Quality
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Maternal Indicators

1. Maternal mortality

2. Elective delivery at less than 39 weeks of gestation

3. Unplanned maternal postpartum readmission within 14 days
4. Maternal cardiopulmonary arrest, resuscitated
5

. In-hospital initiation of antibiotics 24 hours or more following term
vaginal delivery

6. Unplanned removal, injury, or repair of organ during operative proce-
dure

7. Excessive maternal blood loss
a. Required transfusion of four or more units of blood

b. Postpartum anemia hematocrit less than 22%, hemoglobin less than
7 g (decline of antepartum hematocrit of 11% or hemoglobin decline
of 3.5 g)

8. Maternal length of stay in excess of 1 day greater than the local stan-
dard after vaginal or cesarean delivery

9. Eclampsia
10. Delivery unattended by the responsible physician*

11. Unplanned postpartum return to the delivery room or operating room
for management or admission of a pregnant or postpartum woman to
an intensive care unit

12. Cesarean delivery for uncertain fetal status
13. Cesarean delivery for failure to progress

Neonatal Indicators

1. Deaths of infants weighing 500 g or more subcategorized by intrahos-
pital neonatal deaths, total stillborn fetuses, and intrapartum stillborn
fetuses

2. Delivery of an infant at less than 32 weeks of gestation in an institution
without a neonatal intensive care unit

3. Transfer of a newborn to a neonatal intensive care unit

*To be defined by each institution

Modified from American College of Obstetricians and Gynecologists. Quality and safety
in women's health care. 2nd ed. Washington, DC: American College of Obstetricians and
Gynecologists; 2010.
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review is performed by physicians with similar background and training.
Peer review may result in recommendations for individual practice changes
or systems and process changes. The American College of Obstetricians and
Gynecologists supports a multidisciplinary approach to departmental peer
review. Consideration might be given to having the vice chair of the depart-
ment serve as the QI committee chair, with other possible members to include:

Representative obstetric care providers and obstetric nurses with vary-
ing levels of clinical experience within the department

Representative anesthesia providers
Representative subspecialists, when available

House staff member, when appropriate

This expanded committee is likely to add a fuller perspective to the QI evalu-
ation process. In addition, The Joint Commission includes cases of severe
maternal morbidity as a sentinel event meriting review, and facilities and
systems should adopt existing criteria or develop their own criteria to review
such cases of severe maternal morbidity.

Facilities should have a screening process in place to detect cases of severe
maternal morbidity for review. The American College of Obstetricians and
Gynecologists and the Society for Maternal-Fetal Medicine recommend using
two criteria to screen for women with severe morbidity: 1) transfusion of
four or more units of blood, and 2) admission of a pregnant or postpartum
woman to an intensive care unit. Institutions may choose to incorporate
additional screening criteria. Facilities should review all cases that meet these
two screening criteria for severe maternal morbidity and all cases of maternal
mortality to determine if they represent cases of the facilities’ definitions of
severe maternal morbidity. Those cases should be reviewed in greater depth
to determine if opportunities for improvement or opportunities that could be
addressed within system exist or other changes designed to promote improved
future performance could be implemented. Not all cases that meet criteria for
review will have true morbidity; even among those that do, some morbidities
reflect the underlying health of a mother or pregnancy complication and are
thus not avoidable. Therefore, simply meeting one of the screening criteria
recommended does not constitute a sentinel event, and the prevalence of
such events should not be used as a quality metric, but should be trended.

Small hospitals may face difficulty conducting peer review because of
competitive interests or interpersonal issues that have a real or perceived
effect on the efficacy of the review. Therefore, it may be helpful to develop
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a relationship with another hospital or outside independent reviewer or
consultant to conduct peer review. The American College of Obstetricians
and Gynecologists’ Voluntary Review of Quality of Care Program provides
peer consultations to departments of obstetrics and gynecology, assesses
the quality of care provided, and suggests possible alternative actions for
improvement. This is accomplished by a site visit, using various quality
assessment techniques, including an evaluation based on ACOG guidelines.
It is important to remember that responsibility for peer review and QI rests
with the hospital medical staff and, ultimately, the governing board. It is
imperative to remember that the focus of peer review should not be punitive,
but instead be directed toward system and process improvements that lead
to better patient outcomes.

Root Cause Analysis

It is our duty as health care providers to learn from each adverse outcome
with the goal of preventing similar events from occurring. In addition, it is
our responsibility to ourselves and our patients to design systems to help
individuals avoid errors and minimize the effect errors have on our patients,
recognizing that human errors are inevitable and unavoidable.

A properly performed root cause analysis is a powerful tool through which
teams can investigate an adverse event and try to prevent its recurrence. The
Joint Commission requires that organizations perform a root cause analysis
for every sentinel event, but root cause analysis also may be used to inves-
tigate near misses in which a patient was at risk of, but did not actually
sustain, harm. During a root cause analysis, each component of patient care
is evaluated, and its potential contribution to the adverse event is assessed.
The root cause analysis process is designed to answer four basic questions:

1. What happened in this case?

2. What usually happens?

3. Why did this event occur?

4. What, if anything, can be done to prevent it from happening again?
If contributors to an adverse event are identified, corrective action plans can

then be designed. The steps in performing a root cause analysis include the
following:

Establishment of a no-blame culture, in which the common goal of
improving patient safety is explicit
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Identification of an event that requires further investigation

Formation of a multidisciplinary team (include participation by both
leadership of the organization and those most closely involved in the
relevant processes and systems)

Identification of all causes potentially associated with the undesirable
outcome

Development of targeted and measurable recommendations to prevent
similar events in the future

Effective communication to others in the organization about lessons
learned from the root cause analysis and a plan for implementation of
the recommendations

The unexpected birth of a compromised newborn infant is one example of
a situation in which obstetric and pediatric teams, including resident physi-
cians, may learn to improve patient outcomes. In addition, every unexpected
maternal death should have a root cause analysis or full review.

Reducing Variation

Experts suggest that substantial quality improvements can be achieved by
eliminating unnecessary variation in treatment plans and patient outcomes.
Although care always must be customized to specific patient needs, unnec-
essary variation can hamper patient safety efforts, decrease reliability, and
increase costs. One approach to reducing variation is the development and
implementation of clinical guidelines and bundles. Per the AHRQ, sound
clinical practice guidelines are developed from evidence-based research. The
Institute for Healthcare Improvement defines a bundle as “a structured way
of improving the processes of care and patient outcomes: a small, straight-
forward set of evidence-based practices—generally three to five—that, when
performed collectively and reliably, have been proven to improve patient
outcomes.”

There are currently two national initiatives working in conjunction to
develop maternal safety bundles. The Council on Patient Safety in Women’s
Health Care is a multidisciplinary partnership spearheaded by ACOG that
strives to continually improve patient safety in women’s health care and drive
culture change. The American College of Obstetricians and Gynecologists’
Alliance for Innovation on Maternal Health (AIM) is a national maternal
safety and quality improvement initiative designed to implement the safety
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bundles developed by the Council on Patient Safety and to reduce severe
maternal morbidity and maternal mortality. The Council’s series of patient
safety bundles can be found at www.safehealthcareforeverywoman.org.
Guidelines and bundles provide the physician or health care provider
with clear guidance that is problem specific. The QI committee can develop
best practice guidelines that address particular issues, review them with the
entire staff, and amend them to meet the staff’s needs. Once a guideline has
been finalized, staff may deviate from the guideline as long as the medical
record documents the reason for alternative management. Guidelines must
be reviewed and updated on a regular basis; ideally, guidelines would be
refined on a continuing basis by ongoing observation and assessment of rea-
sons for deviations. Best practices guidelines have been shown to improve
clinical care processes by identifying steps in diagnosis as well as treatments.

Quality Measures and Indicators

Quality improvement programs must focus on measurable dimensions of
care when selecting indicators to track for identifying processes in need
of improvement. The AHRQ maintains an updated list of possible quality
measures, including those in obstetrics and neonatology. Their National
Quality Measures Clearinghouse is available at www.qualitymeasures.ahrq.
gov/. Sample clinical indicators proposed by ACOG are shown in Box 3-1.
Pragmatic considerations in developing and deploying valid measures of
quality and safety in obstetrics are addressed in ACOG's resource, Quality
and Safety in Women’s Health Care, second edition.

Data Collection and Analysis

The QI process requires accurate collection and analysis of both process and
outcome data. Care has been improved by focusing on specific outcomes,
such as maternal and neonatal morbidity and mortality. Significant progress
has been made in methodologies for collection of data and vital statistics
(eg, prenatal records, linked birth and death certificate data, linked birth and
hospital discharge data). All states should follow the most current National
Center for Health Statistics requirements for issuing standard certificates and
reports for birth, death, and fetal death (www.cdc.gov/nchs/nvss/vital_cer-
tificate_revisions.htm). The 2003 revision included new recommendations
for reporting antenatal treatment (eg, corticosteroids) and postnatal care (eg,
neonatal intensive care unit [NICU) admission (Appendix F). The concept of
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key indicators has been used to assess access to early and continuous peri-
natal care and to predict or measure poor pregnancy outcome (eg, rates of
unintended pregnancy, use of prenatal care services, and fetal, neonatal, and
maternal mortality). Many states now use the Centers for Disease Control
and Prevention’s Pregnancy Risk Assessment Monitoring System or similar
surveys to measure population-based health indicators before, during, and
after pregnancy (available at www.cdc.gov/prams/). An example of a highly
successful data collection system is the California Maternal Data Center
(accessed at www.cmqcc.org).

New and improved tools in evaluative clinical sciences should be used
to monitor performance and provide the basis for improvement in clini-
cal care and outcomes. Perinatal health care providers and facilities must
play an active role by participating in regional data collection, developing
standardized data collection tools, supporting analysis, benchmarking, and
using the resulting information for individual, institutional, and profes-
sional QI. As outlined in the ACOG and Society for Maternal-Fetal Medicine
Levels of Maternal Care, Level 1V/Regional Perinatal Health Care Centers
are responsible for analyzing regional data, including perinatal complica-
tions and outcomes and quality improvement. Thorough and systematic
collection of data on long-term outcomes is essential to evaluate changes
in perinatal care delivery systems and new technologies and therapies.
Regional care collaboratives can facilitate data collection and sharing and
provide an opportunity for learning new approaches. Examples of such col-
laboratives include the California Maternal Quality Care Collaborative (Www.
cmqcc.org/) and Perinatal Quality Care Collaborative, (www.cpqgcc.org),
the Northern New England Perinatal Quality Improvement Network (www.
nnepqin.org), the Ohio Perinatal Quality Collaborative (www.opqc.net/),
and the CDC Perinatal Quality Collaboratives (www.cdc.gov/reproductive-
health/maternalinfanthealth/pgc.htm). In addition, the development of
regional relationships between hospitals that provide different levels of care
may also be beneficial for data collection, confidential review, and analysis
of cases for quality improvement. This also will increase the likelihood that
infants are born in a hospital equipped with an appropriate level of maternal
and neonatal care.

In addition to the efforts of individual hospitals and perinatal care sys-
tems, the National Fetal and Infant Mortality Review (NFIMR) program
provides an opportunity for QI efforts to review fetal, infant, and maternal
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deaths. The NFIMR process is a broad type of analysis that is valuable at
the community level. The program brings together key members of the
community, including prenatal and pediatric providers, public health profes-
sionals, social service agency representatives, grief professionals, consumer
advocates, consumers, and others. They review de-identified information
from individual cases of fetal and infant death to identify factors associated
with those deaths, determine if they represent service system problems that
require change, develop recommendations for change, and assist in the
implementation of change. Currently, NFIMR is being implemented in over
37 states and the Pacific Basin. The NFIMR program was initiated as a col-
laborative effort between ACOG and the federal Maternal and Child Health
Bureau, Health Resources and Services Administration. (For more informa-
tion about the NFIMR process or to learn if there is a NFIMR program in your
community, go to www.nfimr.org.)

Although maternal deaths attributable to pregnancy remain relatively rare,
the rate of pregnancy-related maternal mortality continues to be on the rise
in the United States. Therefore, it is important that each death be identified
and carefully reviewed at the local and state level. The lessons learned from
reviews of these deaths need to be shared with those who have the opportu-
nity to influence policies and practices related to the systems of care in place
for women in the prepregnancy, antepartum, and postpartum periods.

Patient Safety

According to the AHRQ, patient safety refers to freedom from accidental or
preventable injuries produced by medical care. Thus, practices of interven-
tions that improve patient safety are those that reduce the occurrences of
preventable adverse events. Patient safety emphasizes a systems analysis
of medical errors and minimizes individual blame and retribution while still
maintaining individual accountability. Patient safety is an explicit principle
that must be embraced as a core value in patient care. It is an ongoing effort
that requires health care professionals to continually strive to learn from
problems, identify system deficiencies, redesign processes, and implement
change in processes and systems of practice. Patient-centered and family-
centered care, open communication, and teamwork provide the foundation
for optimal patient care and safety. Although health care aims to be highly
reliable it is equally important to consider resilience; ie, the ability to detect,
respond to, and mitigate the effects of errors. Patient safety focuses on
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systems of care, not individuals. Confidential analysis and reporting of errors
and near misses will reveal areas that require remediation to improve patient
safety. State and federal laws may direct the level of confidentiality and the
manner of reporting.

National Patient Safety Goals

The Joint Commission recognizes the importance of patient safety. In 2003,
The Joint Commission created the first set of National Patient Safety Goals
(see “Bibliography” in this chapter). These goals, derived from Sentinel
Event Alerts and other sources, are designed to be explicit, evidence based,
and measurable, and are updated each year based on comment and evidence
(www.jointcommission.org/standards_information/npsgs.aspx).

Patient Safety Principles

The American College of Obstetricians and Gynecologists and the American
Academy of Pediatrics also have a long-standing commitment to quality
and patient safety. To improve patient care and reduce medical errors, they
encourage all health care providers to promote the following four principles:

1. Commit to a culture of patient safety
2. Implement safe medication practices
3. Reduce the likelihood of surgical errors

4. Improve communication

Commit to a Culture of Patient Safety

A culture of patient safety should be the framework for every effort to reduce
medical errors. Development of such culture starts at the top of administra-
tion with strong leadership that provides the necessary human and financial
resources to achieve patient safety. Additionally, a culture of safety recog-
nizes the importance of team function in optimizing individual performance.
A culture of patient safety fosters open communication and welcomes input
from every team member at every level. Care must be taken to ensure
that hierarchical systems do not hamper free communication. Competing
demands, interruptions, and distractions are inherent in clinical practice, but
all attempts should be made to minimize these. It requires specific effort to
ensure that issues are understood and that meaningful information is trans-
ferred. Certain clinical communications should be verified, such as reading
back medication orders. Inaccurate information and missing clinical data
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can result in serious medical errors and patient injury. Any significant com-
munications should be documented appropriately (see section on “Handoff
Communication” later in this chapter).

Specific training on patient safety principles and practices is critical. This
could include a program such as TeamSTEPPS (Team Strategies and Tools to
Enhance Performance and Patient Safety) available free from AHRQ (www.
ahrqg.gov/teamstepps/index.html) or regular drills and simulations. The
participation of all team members is fundamental to the creation of a safe
unit. This applies to inpatient and outpatient settings; for the ambulatory
environment, the ACOG Safety Certification in Outpatient Practice Excellence
(SCOPE) for Women’s Health Program outlines many important safety prin-
ciples (www.scopeforwomenshealth.org/).

Implement Safe Medication Practices

Medication errors are one of the most common types of preventable adverse
events. Automated systems for prescribing and dispensing medication can
greatly reduce these errors, but there are many low technology solutions
that can be implemented rapidly with minimal cost, such as the following:

If an electronic ordering system is used within an electronic medical
record, formats that clarify appropriate dosages/intervals and facilitate
weight-based dosing should be included. Such systems can also warn
prescribers of medication conflicts and potentially inappropriate use of
medications in pregnancy.

If no electronic medical record is available, improve the legibility of
written orders.

Do not use unapproved abbreviations, as recommended by The Joint
Commission (see “Bibliography”).

Always use a leading 0 for doses less than 1 unit (eg, 0.1 not .1) and
never use a trailing 0 after a decimal point (eg, 1 mg not 1.0 mg):
“always lead, never follow.”

Require that all verbal orders be written by the individual receiving the
order and then read back to the prescriber. An effort should be made
to eliminate most verbal orders.

Reduce the Likelihood of Surgical Errors

The American College of Obstetricians and Gynecologists and the Ameri-
can Academy of Pediatrics, along with other specialty societies and other
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organizations, have endorsed The Joint Commission’s Universal Protocol
to Prevent Wrong Site, Wrong Procedure, and Wrong Patient Surgery. The
Joint Commission now requires this protocol as part of a preoperative time
out, which involves all members of the operating room team, including the
patient (see “Bibliography”). In obstetrics, the time out process does not
need to be limited to patient identification and planned procedure, but also
may provide an opportunity to ensure the completion of other patient safety
or clinical recommendations, such as administration of antibiotics before
cesarean delivery, communication of important fetal or neonatal information
with the neonatal care provider, or the possible need for and availability of
blood products. At the completion of vaginal delivery, the time out could
include a correct sponge and needle account, as with any surgical proce-
dure. A time out also is required for all invasive procedures performed in
the NICU.

Improve Communication

Effective communication among team members (including the patient) is a
core concept of high-functioning teams and safe and reliable patient care.
Team communication serves the dual purpose of providing an opportunity
to relay important information about the task-related responsibilities of the
team and providing evidence about the nature of the team’s interprofessional
performance. It creates a culture that enables a continuous learning environ-
ment within the practice and translates to better and more efficient care.
Physicians should be aware that complete and accurate communication of
relevant clinical information is critical to reduce preventable medical errors.
Improving communication skills merits the same attention as improving
clinical skills. According to information gathered by The Joint Commission
regarding sentinel events, the most common cause of preventable adverse
outcomes is communication error. Optimal communication to improve
patient safety has many dimensions including the following:

Communication with the patient and the family
Communication among all those caring for the patient

Availability of information necessary for coordination of care

Physician-Patient Communication. Patients should receive complete,
timely information about their care and changes in their care. Team mem-
bers should assume the best motives of others. They should recognize that
their initial assumptions may reflect their own world views and should first
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seek to understand others’ views and then to be understood. Active listen-
ing is also an important aspect of successful interprofessional collaboration
and connotes respect when communicating with patients, families, and
colleagues.

The U.S. Preventive Services Task Force defines shared decision making
as a process in which both the patient and physician share information,
participate in the decision-making process, and agree on a course of action
(see “Bibliography” in this chapter). The American College of Obstetricians
and Gynecologists recommends that care always should be patient centered;
ie, it is focused on the health needs of the patient; respects the patient’s
values, preferences, and goals; is based on an enduring personal relation-
ship; and sees the patient as a partner in managing his or her health and
making health care decisions. Patient-centered care should be as valued as
clinical outcomes. This can be accomplished by establishing shared, clearly
articulated goals for the process and outcomes of care, driven by the values
and preferences of the patient. These goals should be mutually decided and
agreed upon by the patient, the family (according to patient preference), and
the health care team.

Open communication facilitates the gathering of complete information,
a more accurate diagnosis, and patient adherence. This type of communi-
cation, based on negotiation and consensus building, is referred to as the
partnership model. Communication tools that can be of assistance include
AIDET® and RESPECT (Box 3-2 and Box 3-3), as well as the five steps for
patient-centered interviewing (Table 3-1).

Another factor potentially limiting communication is health literacy,
which may be related or unrelated to level of education or social status. In
order to have a meaningful discussion with an individual about her health
care, the patient’s level of understanding and knowledge must be considered.

BOX 3-2. AIDET® Five Fundamentals of Patient Communication

Acknowledge Being attentive and greeting the patient in a positive
manner

Introduce Giving your name, your role, and your skill set

Duration Giving a reasonable time expectation

Explanation Making sure the patient is knowledgeable and informed

Thank you Showing appreciation to the patient for her cooperation

Studer Group is the author and owner of this work. AIDET® is a trademark of Studer Group.
Reprinted with permission.
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Rapport
e Connect on a social level.
* See the patient's point of view.
* Consciously attempt to suspend judgment.
* Recognize and avoid making assumptions.

Empathy
® Remember that the patient has come to you for help.

® Seek out and understand the patient’s rationale for her behaviors or ill-
ness.

e Verbally acknowledge and legitimize the patient's feelings.
Support

® Ask about and try to understand barriers to care and compliance.

* Help the patient overcome barriers.

* Involve family members if appropriate.

® Reassure the patient you are and will be available to help.
Partnership

* Be flexible with regard to issues of control.

* Negotiate roles when necessary.

e Stress that you will be working together to address medical problems.

Explanations
e Check often for understanding.
e Use verbal clarification techniques.
Cultural Competence
* Respect the patient and her culture and beliefs.

e Understand that the patient’s view of you may be defined by ethnic or
cultural stereotypes.

* Be aware of your own biases and preconceptions.
* Know your limitations in addressing medical issues across cultures.
e Understand your personal style and recognize when it may not be work-
ing with a given patient.
Trust

e Self-disclosure may be an issue for some patients who are not accus-
tomed to Western medical approaches.

* Take the necessary time and consciously work to establish trust.
Reprinted from Toward Culturally Competent Care: A Toolbox for Teaching Communication

Strategies by permission of the Center for Health Professions, University of California, San
Francisco, 2002.
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TABLE 3-1. Five Step Patient-Centered Interviewing ¢

Step 1. Set the stage for the interview

(30-60s)

1
2.
3.

. Welcome the patient

Use the patient’s name

Introduce yourself and identify
specific role

4. Ensure patient readiness and privacy

5. Remove barriers to communication

(sit down)

. Ensure comfort and put the patient

at ease

Step 2. Elicit chief concern and set an

agenda (1-2 min)

7.

Indicate time available

. Forecast what you would like to

have happen in the interview

. Obtain a list of all issues the patient

wants to discuss

10. Summarize and finalize the agenda
Step 3. Begin the interview with 11. Start with open-ended request/
nonfocusing skills that help the question
patient to express herself (30-60's) 12. Use nonfocusing open-ended skills
(attentive listening)
13. Obtain additional data from non-
verbal sources
Step 4. Use focusing skills to learn 14. Elicit symptom story
three things: Symptom Story, .
Personal Context, and Emotional 15. Elicit personal context
Context (3-10 min) 16. Elicit emotional context
17. Respond to feelings/emotions
18. Expand the story
Step 5. Transition to middle of the 19. Brief summary
Eg’ae_rg(l)er)/ (clinician-centered phase) 20. Check accuracy
21. Indicate that both content and style

of inquiry will change if the patient is
ready

Reprinted with permission from Fortin AH éth, Dwamena FC, Frankel RM, Smith RC.
Smith’s patient-centered interviewing: an evidence-based method. 3rd ed. New York (NY):

McGraw Hill; 2012.
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The following guidance can improve communication, increase the level of
understanding, and improve health literacy:

Tailor speaking and listening skills to individual patients.

— Ask open-ended questions using the words “what” or “how” to start
the sentence. (For example: “What questions do you have for me?”
rather than “Do you have any questions?”)

— Use medically trained interpreters when necessary.

— Check for comprehension by asking patients to restate the health
information given in their own words. (For example: “Tell me how
you are going to take this medication.”) This is particularly useful
during the informed consent process.

— Encourage staff and colleagues to use plain language that is cultur-
ally sensitive and to obtain training in improving communication
with patients.

Tailor health information to the intended user.

— When developing health information, make sure it reflects the tar-
get group’s age, social and cultural diversity, language, and literacy
skills.

—When developing information and services, include the target group
in the development (pretest) and implementation (posttest) phases
of the process to ensure the program is effective.

—When preparing health information, consider cultural factors and
the influence of culture on health, including race, ethnicity, lan-
guage, nationality, religion, age, gender, sexual orientation, income
level, and occupation.

Develop written materials.

— Keep the messages simple.

— Limit the number of messages (general guideline is four main mes-
sages).

— Focus on action. Give specific recommendations based on behavior

rather than the medical principle. (For example, “Take a warm water
bath two times a day” instead of “Sitz baths may help healing.”)

— Use the active voice instead of the passive voice. (For example,
“These pills can make you sick to your stomach” instead of “Nausea
may be caused by this medication.”)

— Use familiar language and avoid jargon. (For example, “You may
have itching” instead of “You may experience pruritus.”)
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— Use visual aids such as drawings or models for key points. Make
sure the visual messages are culturally relevant.

— Use at least a 12-point type size to make the messages easy to read.

— Leave plenty of white space around margins and between sections.

A very important part of physician-patient communication is when and
how to disclose medical errors. The Joint Commission requires that accred-
ited hospitals inform patients of adverse events. According to The Joint
Commission Standard RI.01.02.01, “the licensed independent practitioner
responsible for managing the patient’s care, treatment, and services, or his
or her designee, informs the patient about unanticipated outcomes of care,
treatment and services.” When an error contributed to an injury, the patient
and the family or representative should receive a truthful and compassionate
explanation about the error and the remedies available to the patient. They
should be informed that the factors involved in the injury will be investigated
so that steps can be taken to reduce the likelihood of similar injury to other
patients. Improving the disclosure process through policies, programmatic
training, and available resources will enhance patient satisfaction, strengthen
the physician-patient relationship, potentially decrease litigation, and most
importantly promote higher quality health care.

Handoff Communication. Good provider-to-provider patient handoffs
require accurate communication, and can prevent discontinuity of care,
eliminate preventable errors, and provide a safe patient environment. A
structured handoff (such as the “I-PASS” framework, available at: www.
ahrq.gov/teamstepps/instructor/essentials/pocketguide.html) can ensure
that information is not inadvertently omitted and can give the oncoming
provider the chance to ask questions and clarify information. In the ambu-
latory setting, outgoing providers must ensure that someone is designated
to review results and answer incoming questions. Regular, scheduled team
meetings also can facilitate effective communication by ensuring timely,
consistent, and reliable group communication. These meetings should
address patient care (ie, appropriate monitoring of care, the patient’s con-
dition, and collaborative problem solving) and, distinct from patient care,
team functioning (ie, discussion of team member contributions, peer feed-
back on communication patterns, and performance). Regular, scheduled
team meetings also can facilitate effective communication by ensuring
timely, consistent, and reliable group communication. <98
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Physician Fatigue and Patient Safety

Individuals who are tired are more likely to make mistakes. Reducing fatigue
may improve patient care and safety as well as improve a health care provid-
er’s performance satisfaction and increase communication. Although there
are no current guidelines placing any limits on the volume of deliveries and
procedures performed by a single physician or the length of time physicians
may be on call and still perform procedures, it is imperative that all team
members recognize any limitations caused by fatigue.

The National Sleep Foundation recommends 8 hours of sleep per night
for an adult. Sleep deprivation can result from insufficient sleep, fragmented
sleep, or both. Recovery from a period of insufficient sleep generally requires
at least two or three full nights of adequate uninterrupted sleep.

Individual practitioners and group practices should examine their sleeping
habits and work schedules to ensure an optimal balance between fatigue and
continuity of patient care. Although there may be an economic effect of such
considerations, patient safety should take precedence.

Physician/Practitioner Impairment

Impairment presents a sensitive problem in all settings in which physicians
and licensed independent practitioners practice. Practitioners are considered
impaired if they are unable to practice medicine with reasonable skill and
safety because of physical or mental illness (including alcohol or other chem-
ical drug dependencies) or mood disorders. Any condition that may affect
decision-making capabilities, medical judgment, and competence—including
diseases of an organic nature—may contribute to impairment.

Early recognition of chemical dependency or other impairment can be
difficult. Denial is common. The following are some of the manifestations
of impairment:

Failure to monitor patients appropriately

Poor quality of medical care

Incomplete or poor-quality medical records

Frequent absences

Increased isolation from colleagues and other staff members
Self-prescribing of drugs

Intervention as soon as impairment is suspected, or before professional
performance is impaired, is encouraged. Providers should know whom to
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contact to address an emergency related to an impaired colleague. The chief
medical officer and on-call administrator are often the designated authorities.
Impaired physician or diversion programs, usually operated through the state
medical licensing board, are an excellent source of information regarding the
evaluation and treatment of impaired health care providers and any appli-
cable legal requirements.

The American Medical Association has recommended that institutions
develop a policy on reporting and investigating suspected impairment. In
addition, The Joint Commission has specific requirements regarding the insti-
tution’s method for identifying and managing matters of individual health for
licensed independent practitioners, including physicians.

Drills and Simulations

The principle that standardization of care can improve patient outcomes
applies to emergencies as well as to routine care. Thus, each service should
consider a guideline for management of common and uncommon emergen-
cies. Guidelines can be reinforced by prominent display as posters, pocket
cards, other cognitive aids, and simulation.

Simulation should include the following components: standardized proce-
dures, effective communication among team members, and nonhierarchical
teamwork with discussion of near or actual errors in a nonjudgmental set-
ting. Drills and simulations may use a sophisticated simulated environment,
but also can use the everyday workspace for a mock event. The environment
should ensure the availability of the following:

Availability of appropriate emergency supplies in a resuscitation cart
(crash cart) or kit

Development of a rapid response team
Development of protocols that include clinical triggers

Use of standardized communication tools for huddles and briefs (eg,
Situation, Background, Assessment, Recommendation [SBAR])

Implementation of emergency drills and simulations

Using drills to train the care team to respond to emergencies has several
theoretical advantages. Adult learning theory supports the importance of
experiential learning. Emergencies occur in a specific physical setting and
may involve a group of nurses, physicians, and other health care providers
attempting to respond. By conducting a drill in a realistic simulator or in the
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actual patient care setting, issues related to the physical environment become
obvious.

Emergency drills also allow participants to practice principles of effective
communication in a crisis. Many aspects of the medical environment work
against effective communication, including the often hierarchical hospital
structure, the nature of the training, the work setting, and the different edu-
cational backgrounds and levels of understanding of the health care team
members. Many physicians are accustomed to directing nurses and others.
Although this is sometimes necessary in an emergency, effective teamwork
also requires talking with each other. It requires that there be a team leader
coordinating the response, but it also should empower all members of the
team to share information. By practicing together, barriers hindering com-
munication and teamwork can be overcome.

Simulation training also may be beneficial with respect to identifying
common clinical errors made during emergencies and correcting those defi-
ciencies. Although this is promising, there are limited data to suggest that
improved proficiency with simulation models correlates with increased pro-
ficiency during actual emergencies.

Quality Improvement and Patient Safety in
Neonatal Intensive Care

All of the topics discussed in the preceding text are of critical importance in
the NICU, where the complexity and severity of illnesses highlight the con-
sequences of errors and gaps in communication. A well-functioning, coordi-
nated team is essential to address emergent or urgent situations, such as the
delivery of a compromised infant or a sudden deterioration in the intensive
care unit, and to promote QI and a culture of safety to improve outcomes.
Development and updating of clinical guidelines, careful and comprehensive
handoffs, and regular drills and simulations for emergencies are essential
for good patient care. The communication principles outlined earlier in this
chapter apply particularly to discussions with families of sick infants.

The number of medications received by infants in the NICU, together
with the extremely wide variation in dosing weights, significantly increases
the possibility of medication errors. In one large prospective database,
extremely low-birth-weight infants were exposed, on average, to 17 different
medications during their hospital stay. Thus, the practices outlined earlier
in this chapter to decrease medication errors are of utmost importance in
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the NICU. Electronic medical records can be particularly useful, with the
use of standardized order sets and dosing weight checks. The presence of a
pharmacist in the NICU can help reduce medication errors. All medication
orders should be checked by a pharmacist before administration except in
emergency circumstances. Use of bar codes and bedside medication verifica-
tion also decreases the risk of medication errors. Changes as simple as more
frequent simulations and including a pharmacist on daily rounds can have a
demonstrable positive effect on patient care outcomes.

The introduction of guidelines and bundles to reduce variation in practice
and improve outcomes has been shown effective in numerous situations,
such as improving nutrition, reducing health care-associated infections, and
improving delivery room care (“the Golden Hour”). Participation in a multi-
institutional collaborative (such as the Vermont-Oxford Network, https://
public.vtoxford.org/) or the California Perinatal Quality Care Collaborative
(www.cpqcc.org) allows individual institutions to compare their morbidi-
ties and outcomes to other similar institutions. The CDC also maintains a
list of all Perinatal Quality Collaboratives (available at www.cdc.gov/repro-
ductivehealth/maternalinfanthealth/pqc.htm). Areas of increased morbidity
can then be evaluated for a QI program, identifying and implementing best
practices and using rigorous improvement methodology. Every NICU should
strive to reduce variation in processes and outcomes. Although some varia-
tion may be explained by baseline risk, often differences between NICUs
persist even after adjustment for case mix. Transparency with process and
outcome data and use of evidence-based decision making remain essential to
ensure that every patient at every encounter receives appropriate care that is
supported by the literature.

Care in the NICU today remains a complex system with many opportuni-
ties for medical errors to occur. The neonatologist and the clinical care team
should facilitate development of an environment that encourages investi-
gation of actual and averted (near-miss) events and learning from errors.
Significant variations in care and outcomes, and gaps in the capability of
physicians to engage in and lead QI, still exist. These deficiencies could be
remedied by increasing the availability of improvement curricula, training
opportunities, and skilled faculty.
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Maternal and Neonatal
Interhospital Transfer <

The primary goal of regionalized perinatal care is for women and newborn
infants at high risk to receive care in facilities that are prepared to provide
the required level of specialized care. It is essential that each facility has a
clear understanding of its capability to handle increasingly complex levels of
maternal and neonatal care and has a well-defined threshold for transferring
women and newborn infants to facilities that offer a higher level of care. A
pregnant woman should be cared for at the facility that best meets her needs
and those of her infant. Delivery in a center providing high level maternal
and neonatal care offers availability of obstetric and pediatric subspecialists
for early diagnosis and treatment of life-threatening conditions. Antepartum
transport avoids separation of mother and infant in the immediate postpar-
tum period, allows mothers to communicate directly with neonatal intensive
care unit health care providers, and supports the goal of family-centered
health care. Because all hospitals cannot provide all levels of perinatal and
neonatal care, interhospital transport of pregnant women and newborn
infants is an essential component of a regionalized perinatal health care sys-
tem. Receiving hospitals should openly accept transfers; the appropriate care
level for patients should be driven by their medical need for that care and
not limited by financial constraint.

Both facilities and professionals providing health care to pregnant women
need to understand their obligations under federal and state law. The Emer-
gency Medical Treatment and Labor Act (EMTALA) defines the responsi-
bilities of transferring and receiving facilities and practitioners. Federal law
requires all Medicare-participating hospitals to provide an appropriate medi-
cal screening examination for any individual seeking medical treatment at an
emergency department to determine whether the patient has an emergency
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medical condition (Appendix G). Some states have similar statutory require-
ments. These laws also place strict requirements on the transfer of these
patients. However, there have been misinterpretations of these laws that
have been barriers to optimal health care. For example, the medical condi-
tion of a woman having contractions is not considered an emergency if there
is adequate time for her safe transfer before delivery or if the transfer will not
pose a threat to the health or safety of the woman or the fetus.

Types of Transport

There are three types of perinatal patient transport: 1) maternal transport, 2)
neonatal transport, and 3) return transport. Maternal and neonatal transport
programs are typically considered separately because they each have par-
ticular characteristics and requirements and are generally overseen by their
respective specialists.

Maternal Transport

Maternal transport refers to the transport of a pregnant woman during the
antepartum period, intrapartum period, or the postpartum period for a higher
level of care of the woman, her newborn infant, or both. Occasionally, the
same system is used to transport a postpartum woman and her newborn
infant so that the mother can be with her newborn infant or receive a higher
level of care for severe postpartum complications. Depending on the sever-
ity of the maternal illness, a team from the receiving hospital may go to the
referring hospital to pick up the patient, or the patient may be sent by one-
way ambulance from the referring hospital to the receiving hospital.

All attempts need to be made to ensure that women and infants at high
risk receive care in a facility that provides the required level of specialized
obstetric and newborn care. Women who develop high-risk medical condi-
tions need to receive obstetric care in a hospital with a high level of maternal
care, regardless of the gestational age of the fetus. Likewise, women whose
fetus is determined to be high risk need to receive care in a facility that has
appropriate resources to care for the newborn infant. Delivery hospitals
that do not have a level III or level IV maternal or neonatal care need to
develop affiliation(s) with facilities that provide higher levels of care. It is
essential that formal transfer agreements be in place that clearly outline the
responsibilities of each facility. The American Academy of Pediatrics has
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developed general guidance based on neonatal gestational age and potential
complications to help determine the most optimal level of newborn care for
a given gestational age and estimated fetal weight (see Table 1-4 in Chapter
1). More recently the American College of Obstetricians and Gynecologist in
collaboration with the Society for Maternal-Fetal Medicine has developed a
similar document to help determine the most optimal level of maternal care
(see Table 1-2 in Chapter 1).

Neonatal Transport

The interhospital transfer of a newborn infant who requires specialized
or intensive care generally proceeds according to one of the following
approaches:

A team is sent from one hospital, often a regional center, to the refer-
ring hospital to evaluate and stabilize the infant at the referring hospi-
tal and then transfer the infant to the team’s hospital.

A team is sent from the referring hospital with an infant who is being
transferred to another hospital for specialized or intensive care.

A team is sent from one hospital to the referring hospital to evaluate
and stabilize the infant and then transfer the infant to a third hospi-
tal. Such a transfer may be necessary because of bed constraints or
the need for specialized care available only at the third hospital. (For
more information, see “Levels of Neonatal Care” in Chapter 1 and
the American Academy of Pediatrics’ resource Guidelines for Air and
Ground Transport of Neonatal and Pediatric Patients.)

Return Transport

After receiving intensive or specialized care at a referral center, a woman
or her infant may be returned to the original referring hospital or to a local
hospital for continuing care after the problems that required the transfer
have been resolved. This needs to be done in consultation with the referring
physician.
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Transport Program Components and
Responsibilities
Components

To ensure optimal care of patients at high risk, the following components
need to be part of a regional referral program:

Formal transfer plans for mothers and newborn infants with receiving
hospitals that are established by facilities that provide lower levels of
care

A method of risk identification and assessment of problems that are
expected to benefit from consultation and transport

Assessment of the perinatal capabilities and determination of condi-
tions necessitating consultation, referral, transfer, and return transfer
of each participating hospital

Resource management to maximize efficiency, effectiveness, and
safety

Adequate financial and personnel support

A reliable, accurate, and comprehensive communication system
between participating hospitals and transport teams available 24 hours
per day

Determination of responsibility for each of these functions

An interhospital transport program must provide 24-hour service. It needs to
include a receiving or program center responsible for ensuring that patients
at high risk receive the appropriate level of care, a dispatching unit to coor-
dinate the transport of patients between facilities, an appropriately equipped
transport vehicle, and a specialized transport team. The program also needs
to have a system for providing a continuum of care by various health care
providers, including the personnel and equipment required for the level of
care needed, as well as outreach education and program evaluation.

Responsibilities

Each of the functional components of an interhospital transport program has
specific responsibilities. If the transport is done by the referring hospital,
the referring physician and hospital retain responsibility until the transport
team arrives with the patient at the receiving hospital. If the transport team
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is sent by the receiving hospital, the receiving physician or designee assumes
responsibility for patient care from the time the patient leaves the referring
hospital. It needs to be emphasized that during the preparation for transport
by the transport team, the referring physician and hospital retain responsibil-
ity for the patient unless there have been other prior agreements. Transport
services must work with their referring hospital to delineate clearly the pri-
mary medical responsibility for the patient when the patient is still within the
referring hospital but is being cared for by the transport team. Regardless of
the site of origin of the transport team, qualified staff needs to accompany
the patient to the receiving hospital.

Medical-Legal Aspects

Many legal details of perinatal transport are not well defined and are sub-
ject to interpretation. In addition, many transport teams provide service in
more than one state and, therefore, must comply with the laws of the state
in which they are practicing and cannot be guided solely by their home
state or area. Legal consult needs to be sought when developing a service to
ensure compatibility with existing laws, and periodic review is encouraged to
maintain compliance with laws and regulations. It is clear that all involved
parties (eg, the referring hospital and personnel, the receiving hospital and
personnel, and the transportation carriers or corporations) assume a number
of responsibilities for which they are accountable:

Each transport system must comply with the standards and regulations
set forth by local, state, and federal agencies.

Informed consent for transfer, transport, and admission to and care at
the receiving hospital needs to be obtained before the transport team
moves the patient. All federal and state laws regulating patient transfer
need to be followed. The completed consent form needs to be signed
by the patient or parent or guardian and witnessed; a copy needs to
be placed in the patient’s medical record. If the neonatal patient will
require an emergency procedure before the parents’ arrival at the
receiving facility, the informed consent for this procedure needs to be
obtained before departure from the referring facility if this action will
not adversely delay the transport.

Consent for any neonatal surgical procedures needs to be obtained by
the surgical staff by telephone if parents are not at the receiving facility.
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Formal protocols need to be developed by hospitals that provide lower
levels of care to outline procedures for transport and to clarify respon-
sibilities for care of the patient being transported.

Hospital medical staff policies need to delineate the level of capability
of their maternal and newborn units, which conditions need prompt
consultation, and which patients need to be considered for transfer.

Relevant personal identification is to be provided for the patient to
wear during transport.

Patient care guidelines, standing orders, and verbal communication
with the designated supervising transport physician are to be used to
initiate and maintain patient care interventions during transport.

The professional qualifications and actions of the transport team are the
responsibility of the institution that employs the team. Insurance must be
adequate to protect patients and transport team members.

Director

The director of the transport program (neonatal or maternal) needs to be
a board-certified/board-eligible subspecialist in neonatology or a board-
certified (or active candidate for board certification) specialist in maternal-
fetal medicine, respectively. In select cases, the director can be a pediatri-
cian or obstetrician-gynecologist with special expertise in these respective
subspecialty areas. As noted previously, typically the programs are organized
and directed separately. The program director’s responsibilities include the
following:

Training and supervising staff
Ensuring appropriate review of all transport records
Developing and implementing protocols for patient care

Developing and maintaining standardized patient records and a data-

base to track the program

Establishing a program for performance quality

Identifying trends and effecting improvements in the transport system

by regularly reviewing the following elements:

— operational aspects of the program, such as response times, effec-
tiveness of communications, and equipment issues

— evaluation forms completed by the referring and receiving hospitals
soon after each transport
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Developing protocols for programs that use multiple modes of trans-
port (ground, helicopter, and airplane)

Determining which mode of transport to be used and any conditions,
such as weather, that would preclude the use of a particular form of
transport

Developing alternative plans for care of the patient if a transport can-
not be accomplished

Ensuring that proper safety standards are followed during transport

Requiring the transportation services to follow established guidelines
regarding maintenance and safety

The director may delegate specific responsibilities to other persons or
groups but retains the responsibility of ensuring that these functions are
addressed appropriately.

Referring Hospital

Referring physicians need to be familiar with the transport system, includ-
ing how to gain access to its services and appropriately use its services. The
referring physician is responsible for evaluating the patient’s condition and
initiating stabilization procedures before the transport team arrives. Within
the referring hospital, the transport team continues resuscitation and care
in collaboration with the referring physician and staff. Transfer generally is
performed when the patient is clinically stable, although there are circum-
stances when ongoing stabilization is necessary during the transfer to the
accepting hospital.

A maternal or neonatal transport form needs to accompany each patient.
The form contains general information about the patient, including the
reason for referral, the transport mode, and any additional information that
may enhance understanding of the patient’s needs. Also provided is relevant
patient medical information that maximizes the opportunity for appropriate
and timely care and minimizes duplication of tests and diagnostic procedures
at the receiving hospital.

The newborn infant must have appropriate identification bands in place,
and the following items need to be sent with the infant:

Properly labeled, red-topped tubes of clotted maternal and umbilical
cord blood with label identification consistent with the newborn iden-
tification bands
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Copies of all relevant maternal antepartum, intrapartum, and postpar-
tum records

All recent or new diagnostic or clinical information for the infant,
including imaging studies

The referring team and the transport team need to delineate who is respon-
sible for the care of the pregnant woman or newborn infant. Parental consent
needs to be obtained for transfer to and treatment of the newborn infant at
the receiving hospital. The referring physician needs to personally transfer
care to the transport team or needs to designate another physician to transfer
care. A status report regarding the patient’s care needs to be provided by the
referring hospital’s nursing staff to the appropriate transport team member.

Receiving Center

The receiving center is responsible for the overall coordination of the regional
program. It needs to make sure that interhospital transport is organized in
a way that ensures that patients will receive the appropriate level of care.
The receiving hospital for maternal transports typically decides whether the
woman’s condition warrants a team going to pick her up or if she can be
safely transported by one-way ambulance. Programs that use one-way ambu-
lances must have procedures in place that identify the ambulance company,
level of ambulance, and how to initiate the transport.

Contingency plans need to be in place to avoid a shortage of beds for
patients needing tertiary or quaternary care. The plans need to include pro-
visions for accepting or transferring patients among the cooperating centers
or to an alternate receiving center, when special circumstances warrant (eg,
patient census or need for specialized services).

The receiving center is responsible for providing referring physicians with
the following services:

Access by telephone on a 24-hour basis to communicate with receiving
obstetric and neonatal units

Follow-up on the patient by telephone, letter, or fax, provided all fed-
eral, state, and local requirements are met

A complete summary, including diagnosis, an outline of the hospital
course, and recommendations for ongoing care for each patient at dis-
charge

Ongoing communication and follow-up
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Dispatching Units
Dispatching units are responsible for the following activities:
Providing rapid coordination of vehicles and staff

Serving as a communication link between the transport team and the
referring and receiving hospitals

Communicating the transport team’s estimated time of arrival at the
referring hospital so that any planned therapeutic or diagnostic inter-
ventions can be completed in time

Communicating the patient’s estimated time of arrival at the receiving
center so that all resources can be mobilized and ready

Coordinating any connections that need to be made between air trans-
port and ground ambulances

Personnel

The transport teams need to have the expertise necessary to provide sup-
portive care for a wide variety of emergency conditions that can arise with
pregnant women and newborn infants at high risk. Team members may
include physicians, neonatal nurse practitioners, registered nurses, respira-
tory therapists, and emergency medical technicians. The composition of the
transport team needs to be consistent with the expected level of medical need
of the patient being transported. Transport personnel also need to be thor-
oughly familiar with the transport equipment to ensure that any malfunction
en route can be handled.

Equipment

Safe and successful patient transfer depends on the equipment available
to the transport team. The kinds and amounts of equipment, medications,
and supplies needed by the transport team depend on the type of transport
(maternal or neonatal), the distance of the transfer, the type of transport
vehicle used, and the resources available at the referring medical facility. The
transport equipment and supplies need to be based on the needs of the most
seriously ill patients and need to include essential medications and special
supplies needed during stabilization and transfer.
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The transport team generally needs the following items to perform its
functions:

Equipment for monitoring physiologic functions (heart rate, blood
pressure levels [invasive or noninvasive], temperature [skin or axil-
lary], respiratory rate, and noninvasive pulse oximetry)

Resuscitation and support equipment (intravenous pumps, suction
apparatus, mechanical ventilators) and isolettes for neonatal transport

Portable medical gas tanks attached to a flowmeter, with a blender
that can be easily integrated with vehicle or building sources of pres-
surized gas during transport, if patients dependent on ventilators are
transported

Electrical equipment that is capable of operating on alternating current,
extended direct current, or both, and is compatible with the sources in
the transport vehicle or medical facility. Additional specialized equip-
ment and supplies may be needed for individual clinical situations.

The performance characteristics of transport equipment need to be tested
for the most extreme environmental conditions that may be encountered.
Equipment performance may not perform optimally if there is a harsh elec-
tromagnetic environment, altitude changes, vibration, forces of acceleration,
or extremes of temperature and humidity. Hospital-based equipment may
cause electromagnetic interference with aircraft navigation or communica-
tion systems. Altered performance of medical or aircraft systems could affect
the safety of the transport team and the patient.

All equipment needs to be tested to ensure accuracy and safety in
flight. The Federal Aviation Administration and the U.S. Food and Drug
Administration have no known comprehensive testing guidelines. The
Federal Aviation Administration has guidance regarding equipment for
operators of emergency medical services or helicopters. The U.S. Department
of Defense has discovered flaws in hospital-based medical equipment that
could affect safety when used in air transport. The Department of Defense
has comprehensive testing guidelines for electronic and electric component
parts and electromagnetic interference characteristics of subsystems and
equipment. ASTM International (formerly known as the American Society
for Testing and Materials) has developed standards for fixed and rotary wing
aircraft operating as air ambulances.
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The following organizations also can offer assistance in choosing medical
equipment suitable for use in aircraft:

Association of Air Medical Services

909 N. Washington Street, Suite 410
Alexandria, VA 22314

Tel: (703) 836-8732, Fax: (703) 836-8920
WWW.aams.org

Emergency Care Research Institute

5200 Butler Pike

Plymouth Meeting, PA 19462-1298

Tel: (610) 825-6000, Fax: (610) 825-1275
WWW.ecri.org

Federal Aviation Administration
800 Independence Avenue, SW
Washington, DC 20591

Tel: (866) 835-5322
www.faa.gov

National Aeronautics and Space Administration
300 E. Street SW, Suite 5R30

Washington, DC 20546-0001

Tel: (202) 358-0001, Fax: (202) 358-4338
WWW.nasa.gov

Several factors need to be considered in selecting vehicles for an interhos-
pital transport system. Ground transportation is most appropriate for short-
range transport. The use of airplanes allows for coverage of a large referral
area but is more expensive, requires skilled operators and specially trained
crews, and may actually prolong the time required for response and trans-
port over relatively short distances because of the time needed to prepare for
flight and the time required for transport to and from the airport. Helicopters
can shorten response and transport times over intermediate distances or in
highly congested areas but are very expensive to maintain and operate.

The decision to use an aircraft in a patient-transport system requires spe-
cial commitments from the director and members of the transport team. The
pilot’s decision needs to be based solely on flight safety. Therefore, the pilot
needs to be included in appropriate decision making and needs to have the
authority to change, modify, or cancel the mission for safety reasons.
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Transport Procedure 56 <357

Interhospital transport needs to be considered if the necessary resources or
personnel for optimal patient outcomes are not available at the facility cur-
rently providing care. The resources available at the referring and the receiv-
ing hospitals need to be considered. The risks and benefits of transport, as
well as the risks and benefits associated with not transporting the patient,
need to be assessed. Transport may be undertaken if the health care provider
determines that the well-being of the woman, the fetus, or the infant will not
be adversely affected or that the benefits of transfer outweigh the foreseeable
risks. The staff of the referring hospital needs to consult with the receiving
hospital as soon as the need for the transport of a woman or her newborn
infant is considered.

Transportation of patients to an alternate receiving center solely because
of third-party payer issues (eg, conflicts between managed care plans and
referring and receiving hospital affiliations) need to be strongly discour-
aged and may be illegal in certain situations. All transfers need to be based
on medical need. If the patient to be transported is pregnant, pretreatment
evaluation needs to include the following:

Maternal vital signs

Fetal assessment by electronic fetal monitoring or Doppler, depending
on gestational age

Maternal cervical examination, if the woman is having contractions

It may be necessary to stabilize the mother before transport. Initiation
of blood pressure medication, intravenous fluids, or tocolytics may be
started at the referring hospital. The level of care to be provided in the
referring hospital is dependent on the time required for transport, method
of transport, and maternal medical condition. The level of care needs to be
determined locally between the referring and receiving hospitals’ medical
personnel.

If the patient to be transferred is a newborn infant, the family needs to be
given an opportunity to see and touch the infant before the transfer. A trans-
port team member needs to meet with the family to explain what the team
will be doing en route to the receiving hospital. The patient, personnel, and
all equipment need to be safely secured inside the transport vehicle.
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Patient Care and Interactions

The following important components of patient care need to be implemented
during transport:

The patient needs to be observed continuously.
Vital signs need to be monitored and recorded.

Intravenous fluids and medications need to be given, monitored, and
recorded as required.

The following components of care are specific for a maternal patient or a
newborn infant:

Maternal patients

Uterine activity of maternal patients and fetal heart rates need to be
monitored before and after transport; continuous uterine activity or
fetal heart rate monitoring during transport need to be individualized.

Newborn infants

The infant needs to be kept in a neutral thermal environment and
needs to receive appropriate respiratory support and additional moni-
toring, such as assessment of oxygen saturation and blood glucose, as
clinically indicated.

If ventilator support is required, ventilator parameters and inspired
oxygen percentages need to be monitored.

The team needs to be prepared to perform lifesaving invasive proce-
dures, such as placement of a chest tube and intubation.

On arrival at the receiving hospital, the following activities are recom-
mended:

The receiving staff needs to be prepared to address any unresolved
problems or emergencies that involved the transported patient.

The transport team needs to report the patient’s history and clinical
status to the receiving staff.

The receiving staff needs to inform the patient’s family, as well as the
referring physician and staff at the referring hospital, of the condition
of the patient on arrival to the receiving hospital and periodically there-
after.
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On completion of the patient transfer, the transport team or other
designated personnel needs to immediately restock and re-equip the
transport vehicle in anticipation of another call.

Transfer for Critical Care <327 <329

The care of any pregnant women who requires intensive care unit services
needs to be managed in a facility with obstetric adult and neonatal intensive
care unit capabilities (see Table 1-4 in Chapter 1). Guidelines for perinatal
transfer have been published and follow the federal Emergency Medical
Treatment and Labor Act guidelines. General recommendations include ante-
natal rather than neonatal transfer. In the event that maternal transport is
unsafe or impossible, alternative arrangements for neonatal transfer may be
necessary. In the event of imminent delivery, transfer needs to be held until
after delivery of the placenta.

The minimal monitoring required for a critically ill patient during trans-
port includes continuous pulse oximetry, electrocardiography, and regular
assessment of vital signs. All critically ill patients must have secure venous
access before transfer. Patients who are mechanically ventilated must have
endotracheal tube position confirmed and secured before transfer. In the
obstetric patient, left uterine displacement and supplemental oxygen need
to be applied routinely during transport. The utility of continuous fetal heart
rate monitoring or tocodynamic monitoring is unproven; therefore, its use
needs to be individualized.

Return Transport

Infants whose conditions have stabilized and who no longer require special-
ized services need to be considered for return transport. Transporting the
infant back to the referring hospital is important for the following reasons:

It allows the family to return to their home, often permitting more
frequent interactions between the family and the infant.

It involves the health care providers who ultimately will be responsible
for the continuing care of the infant earlier in the care process.

It preserves specialized services for patients who require them and
allows for a better distribution of resources.

It enhances the integrity of the regionalized care system and empha-
sizes the partnership between the hospitals in the system.
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Economic barriers, including those imposed by managed care organiza-
tions, that restrict or raise barriers to this movement of newborn infants are
detriments to optimal patient care. Every effort needs to be made to eliminate
these artificial constraints.

Transfer is best accomplished after detailed communication between phy-
sicians and nursing services at both hospitals that outlines the infant’s care
requirements and the anticipated course of the patient to ensure that the hos-
pital receiving the return transport can provide the needed services. These
services must not only be available but they must be provided in a consistent
fashion and be of the same quality as those that the infant is receiving in the
regional center. Further, if special equipment or treatment is required at the
hospital receiving the infant, arrangements need to be made before the infant
is transferred. Lastly, there also must be an understanding that if problems
arise that cannot be managed in an appropriate manner at the receiving hos-
pital, the infant will be returned to the regional center, or the regional center
will participate in developing an alternative care plan.

It is important that parents consent to the return transfer of the infant and
understand the benefits to them and their infant. Their comfort with this pro-
cess will be enhanced if they realize that the regional center and the referring
hospital are working together in a regionalized system of care, that there is
frequent communication between the staff of the two hospitals, that there
will be continuing support after the return transport, and that the infant will
be returned to the regional center if necessary. It also may be helpful if par-
ents visit the facility to which the infant will be transported before transfer.

A comprehensive plan for follow-up of the infant after return transfer and
after discharge from the hospital needs to be developed. This plan needs to
outline the required services and identify the party bearing the responsibility
for follow-up.

To ensure optimal care during a return transfer, the following guidelines
are recommended:

The parents’ informed consent for return transfer needs to be obtained.

Return transfer needs to be accomplished through an adequately
equipped vehicle with trained personnel so that the level of care
received by the infant remains the same during transport.

Staffing at both hospitals needs to be adequate to ensure a safe transi-
tion of care.
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The family needs to be notified of the transfer so that they may be
present at the accepting facility when the transfer occurs.

Appropriate records, including a summary of the hospital course, diag-
nosis, treatments, recommendations for ongoing care, and follow-up,
need to accompany the infant.

The transport team needs to call the referring hospital and the infant’s
parents to inform them of the completion of the transport and to report
the newborn’s condition.

The center that provided the higher level of care needs to provide eas-
ily accessible consultation on current or new problems to professional
staff at the return transfer facility.

Outreach Education <

Critical to the appropriate use of a regional referral program is a program to
educate the public and users about its capabilities. The receiving center and
receiving hospitals need to participate in efforts to educate the public about
the kinds of services available and their accessibility.

Outreach education needs to reinforce cooperation between all individuals
involved in the interhospital care of perinatal patients. Receiving hospitals
need to provide all referring hospitals with information about their response
times and clinical capabilities and need to ensure that health care providers
know about the specialized resources that are available through the perinatal
care network. Primary physicians need to be informed as changes occur in
indications for consultation and referral of perinatal patients at high risk and
for the stabilization of their conditions. Each receiving hospital also needs to
provide the outcomes of all transported patients, continuing education, and
information to referring physicians about current treatment modalities for
high-risk situations. Effective outreach programs will improve the care capa-
bilities of referring hospitals and may allow for some patients to be retained
or, if transferred, to be returned earlier in their course of care.

Program Evaluation

Ideally, the director of a regional transport program needs to coordinate
program evaluation based on patient outcome data and logistic information.
Program monitoring needs to include the following information:

Unexpected maternal or neonatal morbidity or mortality during trans-
port



Chapter 4. Maternal and Neonatal Interhospital Transfer 129

Deliveries during transport or immediately after arriving at the receiv-
ing hospital

Morbidity or mortality of patients at the receiving hospital

Frequency of failure to transfer patients generally considered to require
a higher level of care

Availability of all the services that may be needed by the perinatal
patient

Accessibility of services, capability to connect the patient quickly
and appropriately with the services needed, and programs to pro-
mote patient and community awareness of available and appropriate
regional referral programs

These data need to be tracked as part of the ongoing quality improve-
ment programs of the transport team and the receiving hospital (see also
Chapter 3).
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Prepregnancy Care
&5 <177 <178 <298

Optimizing a woman’s health, health behavior, and knowledge before she
plans to and becomes pregnant is known as prepregnancy care. It is a com-
ponent of a larger health care goal—optimizing the health of every woman.
Because reproductive capacity spans almost four decades for most women,
optimizing women’s health before and between pregnancies is an ongoing
process that requires access to and the full participation of all segments of
the health care system. Although a specific visit for prepregnancy counseling
would be the ideal, few women actually do so. Therefore, all health encoun-
ters during a woman’s reproductive years should include discussion of a
woman’s preference for contraception and counseling about health lifestyle
changes a woman can make to improve her health status before pregnancy.
Women still should be encouraged to seek a specific prepregnancy visit if
they are planning a pregnancy.

Obstetrician-gynecologists and other obstetric care providers should
engage each patient in supportive, respectful conversation about her preg-
nancy intentions and provide prepregnancy or contraceptive counseling
based on the woman’s desires and preferences. Questions, such as the One
Key Question® “Would you like to become pregnant in the next year?”
(Box 5-1), can initiate several evidence-based prepregnancy care interven-
tions and lifestyle modifications to optimize health status if the answer is
“yes,” including those listed as follows:

An evaluation of her overall health and opportunities to improve her
health

Education about the important effect that social, environmental, occu-
pational, behavioral, and genetic factors have on pregnancy

Identification of factors associated with a high risk of an adverse
pregnancy outcome, with interventions recommended to improve a
women’s risk profile before pregnancy

131
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BOX 5-1. Questions to Assess Women's Pregnancy Intentions

One Key Question®
* Would you like to become pregnant in the next year?

The Centers for Disease Control and Prevention’s Quality Family Planning

Recommendations

¢ Do you have any children now?

® Do you want to have (more) children?

® How many (more) children would you like to have and when?

Reproductive life planning to reduce unintended pregnancy. Committee Opinion No. 654.
American College of Obstetricians and Gynecologists. Obstet Gynecol 2016;127:66-9.

Prepregnancy Counseling and Interventions

During episodic or focused health care visits of women who could become
pregnant, in addition to performing a physical exam and obtaining her
obstetric and gynecologic histories, there are core topics in prepregnancy
care that should be addressed. The following topics may serve as the basis
for such counseling (Table 5-1):

Family planning and pregnancy spacing
Immunization status
Risk factors for sexually transmitted infections (STIs)

Substance use, including alcohol, tobacco, and recreational and illicit
drugs

Exposure to violence and intimate partner violence
Medical, surgical, and psychiatric histories

Current medications (prescription and nonprescription)
Family history

Genetic history (maternal and paternal)

Nutrition, body weight, and exercise

Teratogens; environmental and occupational exposures (available at
wWww.acog.org/toxicchemicals)

Assessment of socioeconomic, educational, and cultural context


https://www.acog.org/toxicchemicals
http://journals.lww.com/greenjournal/Fulltext/2016/02000/Committee_Opinion_No__654___Reproductive_Life.53.aspx
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TABLE 5-1. Health Screening for Women of Reproductive Age
Selective Reproductive Health Screening Done Referred

Reproductive awareness

Pregnancy prevention counseling

Prepregnancy and nutrition counseling

Medical diseases (counsel regarding effects
on future pregnancies)

Diabetes mellitus

Hypertension

Epilepsy

Other chronic illness

Infectious diseases (counsel, test, or refer)

Sexually transmitted diseases, including human
immunodeficiency virus (HIV)

Hepatitis A

Hepatitis B (immunize if at high risk)

Rubella (test; if nonimmune, immunize)

Varicella

Teratogens and genetics (counsel regarding
effects on future pregnancies)

Hemoglobinopathy

Medication and vitamin use (eg, isotretinoin
and vitamin A [retinoic acid])

Self or prior child with congenital defect

Family history of genetic disease

Environmental exposure at home or in
workplace (see www.acog.org/toxicchemicals)

Uterine anomaly/diethylstilbestrol (DES)

Behavior (counsel regarding effects on
future pregnancies)

Alcohol use

Tobacco use (ie, smoking, chewed, electronic
nicotine delivery system [ENDS], vaped)

Use of illicit substances (eg, prescription opioid
use, cocaine)

Social support

Safety (eg, domestic violence)

Personal resources (eg, transportation or housing)

Modified with permission from March of Dimes Birth Defects Foundation, Committee on Perinatal
Health. Toward improving the outcome of pregnancy: the 90s and beyond. White Plains (NY):
March of Dimes Birth Defects Foundation; 1993.
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In addition, women should be counseled regarding the benefits of enhancing
their personal health status and practicing safe sex to avoid STIs, including
human immunodeficiency virus (HIV).

Reproductive Life Plan ¢

A reproductive life plan is a set of personal goals regarding whether, when,
and how to have children based on individual priorities, resources, and
values. Such a plan addresses the individual’s or couple’s desire for a child
or children (or desire not to have children); the optimal number, spacing,
and timing of children; and age-related changes in fertility. Because many
women’s plans change over time, creating a reproductive life plan requires
an ongoing assessment of the desirability of a future pregnancy, determina-
tion of steps that need to be taken to prevent or to plan for and optimize a
pregnancy, and evaluation of current health status and other issues relevant
to the health of a pregnancy. Health care providers should counsel that the
optimal interval between delivery and subsequent pregnancy is 18 months to
5 years; the greatest risk of low-birth-weight and preterm birth occurs when
the interpregnancy interval is less than 6 months. The patient’s reproductive
life plan provides context for discussing contraceptive options.

If pregnancy is not desired, clinicians can discuss pregnancy prevention, if
appropriate or relevant, including education and counseling on all available
contraceptive options, and help each woman arrive at an appropriate choice
based on her health status, personal values, and preferences. Counseling
should include guidance on the correct use of the chosen contraceptive
method and the need for consistent use. Physicians and other health care
providers have the duty to refer patients in a timely manner to other health
care providers if they do not feel that they can in conscience provide the
standard of reproductive services that their patients request. In an emergency
in which referral is not possible or might negatively affect a patient’s physical
or mental health, health care providers have an obligation to provide medi-
cally indicated and requested care regardless of the health care provider’s
personal moral objections.

Prepregnancy Immunization

Prepregnancy care offers the opportunity to review immunization status.
Ideally, vaccinations should be administered before pregnancy, although
there is no evidence of adverse fetal effects from vaccinating pregnant
women with an inactivated virus or bacterial vaccines or toxoids. Live
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vaccines pose a theoretical risk for the fetus, and women who receive a live-
virus vaccination should be advised to avoid pregnancy for at least 1 month
after vaccination.

The Advisory Committee on Immunization Practices of the Centers for
Disease Control and Prevention (CDC) recommends vaccination with the
inactivated influenza vaccine for all women who will be pregnant through
the influenza season (typically October through May in the United States).
No study to date has shown an adverse consequence of the inactivated influ-
enza vaccine in pregnant women or their offspring. Vaccination early in the
season and regardless of gestational age is optimal, but unvaccinated preg-
nant women should be immunized at any time during the influenza season
as long as the vaccine is available. Women who have not been immunized
with the tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis
(Tdap) vaccine, women whose vaccine status is unknown, and those who
are due for a Tdap booster should be offered immunization with Tdap.

In addition, vaccination(s) should be offered to women found to be not
immune to measles, mumps, rubella, varicella, hepatitis A, hepatitis B,
meningococcus, and pneumococcus. The human papillomavirus vaccination
should be offered to appropriate nonpregnant women. The target age for
human papillomavirus vaccine is 11-12 years, but for those not vaccinated
at the target age, catch-up vaccination is recommended up through 26 years.

Sexually Transmitted Infections

Chlamydia trachomatis and Neisseria gonorrhoeae have been strongly asso-
ciated with ectopic pregnancy, infertility, and chronic pelvic pain. Annual
screening for chlamydial infection in all sexually active women younger than
25 years is recommended, as is screening of older women with risk factors
(eg, those who have a new sex partner or multiple sex partners). Targeted
screening for gonorrhea is recommended for women younger than 25 years
who are at increased risk of infection (eg, women with previous gonorrhea,
other STIs, new or multiple sex partners, and inconsistent condom use; those
who engage in commercial sex work and drug use; women in certain demo-
graphic groups; and those who live in communities with a high prevalence
of disease). Dual method use, the use of both condoms and more effective
methods as protection against STIs and unwanted pregnancy, is the ideal
contraceptive practice for adolescents. Women who have a positive test
result for gonorrhea, chlamydial infection, or both should be treated in accor-
dance with current CDC guidelines (see also “Chlamydial Infection” and
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“Gonorrhea” in Chapter 12). With regard to HIV testing, it is recommended
that females aged 13-64 be tested at least once in their lifetime and annually
thereafter based on factors related to risk of HIV. Testing in the prepregnancy
period allows the woman to make informed decisions regarding treatment
and timing of pregnancy.

Substance Use and Substance Use Disorders

Cessation of tobacco use (ie, smoking, chewed, electronic nicotine delivery
system [ENDS], vaped) is recommended before pregnancy. Women who
smoke cigarettes or use any other form of tobacco product should be identi-
fied and encouraged and supported in an effort to quit before becoming preg-
nant. There is a strong association between tobacco use during pregnancy and
sudden infant death syndrome. Women who wish to quit tobacco use bene-
fit from a brief counseling session, such as the 5As intervention (Box 5-2).
Training in the use of the 5As tobacco cessation tool and knowledge of
health care support systems, including the National Cancer Institute’s Smok-
ing Quitline (1-877-44U-QUIT or 1-877-448-7848), and pharmacotherapy add
to the techniques health care providers can use to support tobacco cessation.

Other important behavioral issues to address include alcohol use and
the use of prescription and nonprescription recreational drugs. All women
should be asked about the quantity and frequency of their alcohol use and
should be counseled that there is no known absolutely safe quantity, fre-
quency, type, or timing of alcohol consumption during pregnancy. Referral
relationships with appropriate resources should be established and used
as needed. Women counseled concerning their alcohol or drug use should

BOX 5-2. Five Major Steps to Intervention (The “5As") 136 179

. Ask about tobacco use.

. Advise to quit through clear, personalized messages.
. Assess willingness to quit.

. Assist to quit.

. Arrange follow up and support.

g B~ W N -

Modified from Treating tobacco use and dependence: December 2012 update. Clinical
Guidelines and Recommendations. Rockville (MD): Agency for Healthcare Research and
Quality. Available at: http://www.ahrg.gov/professionals/clinicians-providers/guidelines-
recommendations/tobacco/5steps.html. Retrieved July 15, 2016.
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be monitored by appropriate health care providers to assess adherence to
recommendations. Before as well as during pregnancy, all women routinely
should be asked about their use of all drugs, including prescription opioids
and other medications used for nonmedical reasons. This routine screening
should be performed annually and should rely on validated screening tools,
such as questionnaires including 4Ps (Box 5-3), CRAFFT (Box 5-4), and the
NIDA Quick Screen. These tools have been well studied and demonstrate
high sensitivity for detecting substance use and misuse. They can be used
in direct interview format by physicians as well as nonphysicians, and can
be streamlined into clinical practice by using computer-based approaches.

Chronic Medical Conditions

Certain chronic medical conditions, such as diabetes, thyroid disease, and
maternal phenylketonuria, should be controlled before pregnancy. It has
been shown that achieving prepregnancy and early pregnancy blood sugar
control can decrease the risk of spontaneous abortion and birth defects. By
achieving a hemoglobin A . level at or below 6.0 mg per dL before preg-
nancy, women with diabetes can reduce the risk of birth defects in their
offspring to a level comparable to that of nondiabetic women. Women
with hyperthyroidism (most often Graves disease) or hypothyroidism
should be appropriately treated so that they are euthyroid before attempting

BOX 5-3. Clinical Screening Tools for

Prenatal Substance Use and Abuse

4 Ps

Parents: Did any of your parents have a problem with alcohol or other
drug use?
Partner: Does your partner have a problem with alcohol or drug use?

Past: In the past, have you had difficulties in your life because of alcohol or
other drugs, including prescription medications?

Present: In the past month have you drunk any alcohol or used other
drugs?
Scoring: Any “yes” should trigger further questions.

Modified from Ewing H. A practical guide to intervention in health and social services, with
pregnant and postpartum addicts and alcoholics: theoretical framework, brief screening tool,
key interview questions, and strategies for referral to recovery resources. Martinez (CA):
The Born Free Project, Contra Costa County Department of Health Services; 1990.
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BOX 5-4. CRAFFT—Substance Abuse Screen for

Adolescents and Young Adults

C: Have you ever ridden in a CAR driven by someone (including yourself)
who was high or had been using alcohol or drugs?

R: Do you ever use alcohol or drugs to RELAX, feel better about yourself,
or fit in?

Do you ever use alcohol or drugs while you are by yourself, or ALONE?
Do you ever FORGET things you did while using alcohol or drugs?

F: Do your FAMILY or FRIENDS ever tell you that you should cut down on
your drinking or drug use?

T: Have you ever gotten in TROUBLE while you were using alcohol or
drugs?

m >

Scoring: Two or more YES answers suggest a serious problem and need for
further assessment.

Reproduced with permission from the Center for Adolescent Substance Abuse Research,
Children’s Hospital Boston. The CRAFFT screening interview. Boston (MA): CeASAR; 2009.
Available at: http://www.ceasar.org/CRAFFT/pdf/CRAFFT_English.pdf. Retrieved September
27, 2016. Copyright John R. Knight, MD, Boston Childrenss Hospital, 2016. All rights reserved.
For more information, contact ceasar@childrens.harvard.edu.

pregnancy. Inadequately treated hyperthyroidism or hypothyroidism is asso-
ciated with adverse pregnancy outcomes, including miscarriage and preterm
delivery. Women in whom phenylketonuria was diagnosed and treated dur-
ing infancy and childhood are at risk of having children who are cognitively
impaired if they do not adhere to a low-phenylalanine diet before pregnancy
and during pregnancy. Other conditions that should be addressed include
epilepsy, asthma, hemoglobinopathies, inherited thrombophilias, obesity,
a history of bariatric surgery, and hypertension (for more information, see
“Medical Complications Before Pregnancy” in Chapter 9).

Medication Use ¢

All medications (prescription and over-the-counter), supplements, and
herbal therapies should be noted. In general, using the lowest effective
dose of only necessary medications is recommended. The use of known
or potentially teratogenic medications, including warfarin, valproic acid,
carbamazepine, isotretinoin, and angiotensin-converting enzyme inhibi-
tors, should be addressed. Physician and patient information about known
teratogenic medications, can be found on the Organization of Teratology
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Information Specialists’ website, available at www.otispregnancy.org, or on
the Reproductive Toxicology Center website, Reprotox available at www.
reprotox.org.

The effectiveness of folate supplementation in the prevention of drug-
associated neural tube defects (NTDs) has not been documented; however,
folate supplementation of 4 mg per day should be offered before pregnancy
to women taking anticonvulsant medications and for the first trimester.

For women with a psychiatric illness, advising a pregnant or breastfeed-
ing woman to discontinue medication exchanges the fetal or neonatal risks
of medication exposure for the risks of untreated maternal illness. Maternal
psychiatric illness, if inadequately treated or untreated, may result in poor
adherence to prenatal care, inadequate nutrition, exposure to additional
medication or herbal remedies, increased alcohol and tobacco use, deficits
in mother-infant bonding, and disruptions within the family environment.
Further, discontinuing antidepressant medication in women with depression
further increases their already heightened risk of peripartum depression.
Optimally, shared decision making among obstetric and mental health clini-
cians and the patient should occur before pregnancy. Whenever possible,
multidisciplinary management involving the obstetrician, mental health
clinician, primary health care provider, and pediatrician is recommended to
facilitate care.

Prepregnancy Genetic Screening <166 <168

Carrier screening and counseling ideally should be performed before preg-
nancy. Ethnic-specific, panethnic, and expanded -carrier screening are
acceptable strategies for prepregnancy and prenatal carrier screening. Each
obstetrician-gynecologist or other obstetric care provider or practice should
establish a standard approach that is consistently offered to and discussed
with each patient. After counseling, a patient may decline any or all car-
rier screening. If a patient requests a screening strategy other than the one
used by the obstetrician-gynecologist or other obstetric care provider, the
requested test should be made available to her after counseling on its limita-
tions, benefits, and alternatives. If a woman is found to be a carrier for a
specific condition, her reproductive partner should be offered screening to
provide accurate genetic counseling for the couple with regard to the risk of
having an affected child. Additional genetic counseling should be provided to
discuss the specific condition, residual risk, and options for prenatal testing.
If a carrier couple (ie, carriers for the same condition) is identified before
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pregnancy, genetic counseling is encouraged so that reproductive options
(eg, donor gametes, preimplantation genetic diagnosis, prenatal diagnosis)
can be discussed. All patients who are considering pregnancy or are already
pregnant, regardless of screening strategy and ethnicity, should be offered
carrier screening for cystic fibrosis and spinal muscular atrophy, as well as
a complete blood count and screening for thalassemias and hemoglobinopa-
thies. Fragile X permutation carrier screening is recommended for women
with a family history of fragile X-related disorders or intellectual disability
suggestive of fragile X syndrome, or women with a personal history of ovar-
ian insufficiency. Additional screening also may be indicated based on fam-
ily history or specific ethnicity. Screening for Tay-Sachs disease should be
offered when considering pregnancy or during pregnancy if either member
of a couple is of Ashkenazi Jewish, French-Canadian, or Cajun descent.
Those with a family history consistent with Tay-Sachs disease also should be
offered screening (see also “Antepartum Genetic Screening and Diagnosis”
in Chapter 6).

Pretest counseling should be provided by trained personnel. The informa-
tion about genetic screening should be provided in a clear, objective, and
nondirective manner. Printed educational materials or access to electronic
resources may be provided at the prenatal or prepregnancy visit for the
woman and her partner. If an obstetrician-gynecologist or other obstetric
care provider does not have the necessary knowledge or expertise in genetics
to counsel a patient appropriately, referral to a genetic counselor, medical or
gynecologic oncologist, maternal-fetal medicine specialist, or other genetics
specialist should be considered, as appropriate, for the condition examined.
This may include determining risks, evaluating a family history of such
abnormalities, interpreting laboratory test results, or providing counseling.

Several methods have been established to obtain family medical histories,
each with its own advantages and disadvantages. A common tool used in
general practice is the family history questionnaire or checklist. Any positive
responses on the questionnaire should be followed up by the health care
provider to obtain more detail, including the relationship of the affected fam-
ily member(s) to the patient, exact diagnosis, age of onset, and severity of
disease. Another family history assessment tool, commonly used by genetics
professionals, is the pedigree. A pedigree ideally shows at least three genera-
tions using standardized symbols and clearly marks individuals affected with
a specific diagnosis to allow for easy identification. The pedigree may visibly
assist in determining the size of the family and the mode of inheritance of a



Chapter 5. Prepregnancy Care 141

specific condition, and may facilitate identification of members at increased
risk of developing the condition or who may be carriers of a certain disease.
The screening tool selected should be tailored to the practice setting and
patient population, taking into consideration patient education level and cul-
tural competence. Whether the pedigree or questionnaire is used, it is impor-
tant to review and update the family history periodically for new diagnoses
within the family and throughout pregnancy as appropriate.

Prepregnancy Nutritional Counseling <188 <209

Consumption of a balanced diet with the appropriate distribution of the basic
food pyramid groups is especially important during pregnancy. Diet can be
affected by food preferences, cultural beliefs, and eating patterns. A woman
who has special dietary restrictions will require special dietary measures
as well as vitamin and mineral supplements. Women who frequently diet
to lose weight, fast, skip meals, or have eating disorders or unusual eating
habits should be identified and counseled. Additional risk factors for nutri-
tional problems include adolescence, tobacco and substance use, history of
pica during a previous pregnancy, high parity, and mental illness. Finally,
the patient’s access to food and the ability to purchase food should be ascer-
tained.

Optimal control of obesity begins before pregnancy. Weight loss before
pregnancy, achieved by surgical or nonsurgical methods, has been shown to
be the most effective intervention to improve medical comorbidities. Obese
women who have even small weight reductions before pregnancy may have
improved pregnancy outcomes. Motivational interviewing techniques involve
an individualized, patient-centered approach toward exploring and resolving
ambivalence. The goal of motivational interviewing is to help patients move
through the stages of dealing with unhealthy behavior. Motivational inter-
viewing has been used successfully within the clinical setting to promote
weight loss, dietary modification, and exercise. Although achieving a normal
body mass index (BMI) is the ideal, a weight loss of 5-7% over time can
significantly improve metabolic health. The U.S. Preventive Services Task
Force recommends that all adults aged 18 years and older with a BMI of
30 or greater be offered or referred to intensive multicomponent behavior
interventions. Obese women should be advised regarding their increased
risk of adverse perinatal outcomes, including spontaneous abortion, still-
birth, preterm delivery, diabetes, cesarean delivery, hypertensive disease,
and thromboembolic disease. Nutrition consultation and encouragement
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to undertake a weight-reduction program should be offered to overweight
and obese women. An exercise program that leads to an eventual goal of
moderate-intensity exercise for at least 20-30 minutes per day on most or
all days of the week should be developed with the patient and adjusted as
medically indicated.

Dietary supplements, including folic acid, are particularly important dur-
ing the prepregnancy period. Folic acid supplementation is recommended
for all reproductive-aged women and is especially important during prepreg-
nancy and pregnancy, because the amount of folic acid in fortified grain
products in the United States may be less than the amount recommended to
prevent NTDs. In light of this, the U.S. Preventive Services Task Force recom-
mends that all women who are planning or able to become pregnant take a
daily supplement containing 400-800 micrograms of folic acid. Similarly, the
Centers for Disease Prevention and Control (CDC) and the U.S. Public Health
Service recommend the daily intake of 400 micrograms of folic acid, and the
CDC urges women to start this daily intake at least 1 month before getting
pregnant in order to reduce the risk of NTDs by 50-70%. Women planning
a pregnancy who have previously had a fetus or baby with an NTD should
be advised to follow the 1991 U.S. Public Health Service guideline, which
recommends the daily consumption of 4,000 micrograms (4 mg) of folic acid
beginning 1 month before trying to become pregnant and continuing through
the first 3 months of pregnancy. This dosage should be prescribed by the
health care provider.

Assisted Reproductive Therapy

Over the past decades, the use of assisted reproductive technology (ART)
has increased dramatically worldwide and has made pregnancy possible for
many infertile couples. The American Society for Reproductive Medicine
defines ART as treatments and procedures involving the handling of human
oocytes and sperm, or embryos, with the intent of establishing a pregnancy.
Perinatal risks that may be associated with ART and ovulation induction
include multifetal gestations, prematurity, low birth weight, small for gesta-
tional age, perinatal mortality, cesarean delivery, placenta previa, abruptio
placentae, preeclampsia, and birth defects. Although these risks are much
higher in multifetal gestations, even singletons achieved with ART and
ovulation induction may be at higher risk of these outcomes than singletons
achieved spontaneously—although it remains unclear to what extent these
associations might be related to the underlying cause(s) of infertility.
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With both ART and ovulation induction, higher-order multifetal preg-
nancy may occur. Multifetal pregnancy and its associated outcomes are
the greatest risk of ART and ovulation induction and, consequently, every
effort should be made to achieve a singleton gestation. These efforts include
following professional society guidelines for number of embryos to be trans-
ferred, such as those from the American Society of Reproductive Medicine,
and continuing to encourage and expand use of single embryo transfer.
Patients and couples should be counseled about the risks of multifetal gesta-
tion with these techniques.

Before initiating ART or ovulation induction procedures, clinicians should
complete a thorough medical evaluation to ensure that patients are in good
health and counsel these women about the risks associated with treatment.
Any maternal health problems or inherited conditions should be addressed.
Couples at risk of passing genetic conditions on to their offspring, including
those due to infertility-associated conditions, should be counseled appropri-
ately.

When a higher-order (triplet or more) multifetal pregnancy is encoun-
tered, the option of multifetal reduction should be discussed. In the case of a
continuing higher-order multifetal pregnancy, ongoing obstetric care should
be with providers and at facilities capable of managing anticipated risks and
outcomes.
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Antepartum Care
a5 287 <292 <317 <330

A comprehensive antepartum care program involves a coordinated approach
to medical care, continuous risk assessment, and psychosocial support that
optimally begins before pregnancy and extends throughout the postpartum
and interpregnancy period. Health care professionals should integrate the
concept of family-centered care into antepartum care (see also “Patient-
Centered and Family-Centered Health Care” in Chapter 1). Care includes
an assessment of the expectant mother’s attitude toward her pregnancy (as
well as the family’s attitudes, if this is so desired by the expectant mother),
the support systems available, and the need for parenting education. To
the extent it is desired by the expectant mother, she and her family should
be encouraged to work with her caregivers in order to make well-informed
decisions about pregnancy, labor, delivery, the postpartum period, and the
interpregnancy period. The health care team should assess the level of sup-
port for each woman and refer her appropriately to agencies if she does not
have a spouse, partner, or other individuals with whom to share this experi-
ence and to provide support.

Women who receive early and regular prenatal care are more likely to
have healthy infants. Prenatal care includes a process of ongoing risk identi-
fication and assessment in order to develop appropriate care plans. This plan
of care should take into consideration the medical, nutritional, psychosocial,
cultural, and educational needs of the patient, and it should be periodically
reevaluated and revised in accordance with the progress of the pregnancy.
Obstetrician-gynecologists and other obstetric care providers of antepartum
care should be able to either primarily provide or easily refer to others to
provide a wide array of services. These services include the following:

Readily available and regularly scheduled obstetric care, beginning in
early pregnancy and continuing through the postpartum period
Access to unscheduled visits or emergency visits on a 24-hour basis.
Timing of access varies depending on the nature of the problem
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Timely transmittal of prenatal records to the site of the woman’s
planned delivery so that her records are readily accessible at the time
of delivery. The use of electronic medical records should facilitate this.

Medical interpretation services (exclusive of family members) for
women with limited English language ability

Referral network of reliable, competent, culturally sensitive, accessible
social service, mental health, and specialist medical care providers.

Prenatal Care Visits

The first visit for prenatal care typically occurs in the first trimester. The
frequency of follow-up visits is determined by the individual needs of the
woman and an assessment of her risks.

Frequency

The frequency of obstetric visits should be individualized. Women with
poor pregnancy outcomes in earlier pregnancies, known medical problems,
vaginal bleeding before initiation of routine prenatal care, and those who
achieved a pregnancy through infertility treatments and are known to be
carrying multiple gestations should be seen as early as possible.

Typically, a woman with an uncomplicated first pregnancy is examined
every 4 weeks for the first 28 weeks of gestation, every 2 weeks until 36
weeks of gestation, and weekly thereafter. Women with medical or obstetric
problems, as well as women at the extremes of reproductive age, will likely
require closer surveillance; the appropriate intervals between scheduled
visits are determined by the nature and severity of the problems (see also
Appendix B and Appendix C). Likewise, parous women with prior normal
pregnancy outcomes and without medical and obstetric problems during the
current pregnancy may be able to be seen less frequently as long as addi-
tional visits on an as-needed basis are available.

The frequency and regularity of scheduled prenatal visits should be suf-
ficient to enable health care providers to accomplish the following activities:

Assess the well-being of the woman and her fetus
Provide ongoing, timely, and relevant prenatal education
Complete recommended health screening studies and review results

Detect medical and psychosocial issues and institute indicated inter-
ventions

Reassure the woman
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First Visit <

Unless there was a recent prepregnancy visit, risk assessment and patient edu-
cation are initiated at the first prenatal visit, at which time the obstetrician—
gynecologist begins to compile obstetric information. Appendix A contains
a format for documenting information and the database recommended by
the American College of Obstetricians and Gynecologists (ACOG). Whatever
format is used, the record should display the data in a longitudinal manner
clearly and concisely to prompt the obstetrician-gynecologist to complete the
appropriate evaluations and screening steps, and to communicate the results
in a clear fashion to the users of the chart.

During the first prenatal visit, the following general information should be
discussed with each woman:

Scope of care that is provided
Laboratory studies and their indications
Expected course of the pregnancy

Signs and symptoms to be reported to the health care team and how
to report them

Role of the members of the health care team
Anticipated schedule of visits
Physician or midwife schedule and labor and delivery coverage

Cost to the patient of prenatal care and delivery; patients should be
encouraged to discuss this with their insurer and specific plan

Practices to promote health maintenance (eg, use of safety restraints,
including lap and shoulder belts)

Risk counseling, including substance use and substance use disorders
Psychosocial topics in pregnancy and the postpartum period

Review of family history and genetic testing options

Patient education early in pregnancy also includes specialized counsel-
ing on topics, such as nutrition, exercise, nausea and vomiting, vitamin and
mineral toxicity, teratogens, dental care, working, and air travel (see also
“First-Trimester Patient Education” later in this chapter).

For women who have had past pregnancies, a history of prior pregnancies
should be reviewed including outcomes and complications. This will allow
health care providers to anticipate recurrent complications and consider
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appropriate surveillance and screening, or treatment, or both, to minimize
the risk of recurrent complications. Examples of such conditions that may be
highlighted by review of past obstetric history include:

e Prior preterm delivery: treatment with intramuscular progesterone
beginning in the second trimester is recommended for women with a
history of prior spontaneous preterm birth or preterm premature rup-
ture of membranes (also known as prelabor rupture of membranes).

e Previous preeclampsia: treatment with low-dose (81 mg) aspirin may
reduce risk of recurrence and is recommended in women who are con-
sidered to be at high risk of preeclampsia. This includes women with
a history of early-onset preeclampsia, especially if accompanied by an
adverse outcome; multifetal gestation; chronic hypertension; diabetes
(type 1 or type 2); renal disease; or autoimmune disease (such as sys-
tematic lupus erythematosus, antiphospholipid syndrome).

e Prior gestational diabetes: screening for glucose intolerance is sug-
gested early in pregnancy for women with a history of prior gestational
diabetes.

e Prior midtrimester loss or cervical insufficiency: a history of a midtri-
mester loss may indicate a need to consider cervical cerclage (see
Box 6-1).

BOX 6-1. Indications for Cervical Cerclage in

Women With Singleton Pregnancies

History

e History of one or more second-trimester pregnancy losses related to
painless cervical dilation and in the absence of labor or abruptio placen-
tae

® Prior cerclage due to painless cervical dilation in the second trimester

Physical Examination
¢ Painless cervical dilation in the second trimester

Ultrasonographic Finding With a History of Prior Preterm Birth

Current singleton pregnancy, prior spontaneous preterm birth at less
than 34 weeks of gestation, and short cervical length (less than 25 mm)
before 24 weeks of gestation.
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As carrier screening becomes more prevalent, it will be important to deter-
mine if patients have been screened previously for specific disorders to
avoid repeat screens and unnecessary costs. Although screening technology
inevitably will advance over time, carrier screening for a specific genetic
condition, in general, should be performed only once in a person’s lifetime.
The decision to rescreen a patient should be undertaken only with the guid-
ance of a genetics professional who can best assess the incremental benefit
of repeat testing for additional mutations.

Routine Visits

During each regularly scheduled visit, the obstetrician-gynecologist or other
obstetric care provider should evaluate the woman’s blood pressure, weight,
uterine size for progressive growth and consistency with the estimated due
date (EDD), and presence of fetal heart activity at appropriate gestational
ages. After the woman reports quickening and at each subsequent visit, she
should be asked about fetal movement. She should be queried about contrac-
tions, leakage of fluid, or vaginal bleeding. The time-honored inclusion of
routine urine dipstick assessment for all pregnant women can be modified
according to site-specific protocols. A baseline screen for urine protein content
to assess renal status is recommended. However, in the absence of risk factors
for urinary tract infections, renal disease, and preeclampsia and in the absence
of symptoms of urinary tract infection, hypertension, or unusual edema, there
has not been shown to be a benefit in routine urine dip-stick testing.

Later in pregnancy, important topics to discuss during routine visits
include childbirth education classes, choosing a newborn care provider,
anticipating labor, preterm labor, options for intrapartum care, umbilical
cord banking, breastfeeding, choice of a postpartum contraception method,
and preparation for hospital discharge (see also “Second-Trimester and
Third-Trimester Patient Education” later in this chapter). Immediate post-
partum long-acting reversible contraception (LARC) should be offered as an
effective option for postpartum contraception for most women, and women
should be counseled about the convenience and effectiveness of immediate
postpartum LARC, as well as the benefits of reducing unintended pregnancy
and lengthening interpregnancy intervals. They also should be counseled
about the increased risk of expulsion, including unrecognized expulsion,
with immediate postpartum intrauterine device insertion compared with
interval intrauterine device insertion, contraindications, and alternatives to
allow for informed decision making.
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Group Prenatal Care

Group, or shared, medical visits have been used in a variety of medical set-
tings and have been associated with improved health outcomes. Currently,
there are several models of group prenatal care that show promise.

In group prenatal care, health care providers deliver prenatal health
services and information to groups of women during regularly scheduled
shared visits. The group visits are begun after the first prenatal assessment
and physical examination, and groups usually are composed of women
with similar estimated delivery dates. The typical group visit includes
8-12 women and usually lasts 1-2 hours. The visit typically begins with
physical assessments, (including fundal height measurements), assessment
of fetal heart tones, maternal-fetal well-being questions, and appropriate
testing. Individual issues may be raised at this time. The physical assess-
ment is followed by an informational group discussion facilitated by an
obstetrician-gynecologist, a certified nurse-midwife, or a family medicine
practitioner. Health care providers are assisted by a variety of other health
care professionals, who may serve as a co-facilitator or a guest for a specific
topic. Visits are billed as traditional prenatal visits.

The group model is a promising innovation in prenatal care delivery
and has been shown in some studies to improve preparation for childbirth,
reduce the incidence of preterm delivery, and increase rates of breastfeeding
initiation. Additional research and evaluation of patient outcomes to confirm
benefit are needed. Practitioners need to approach group prenatal care with
deliberate planning and research. Resources are available in the literature as
well as on the internet.

Routine Antepartum Care

Determining Gestational Age «

An accurately assigned estimated due date (EDD) is among the most impor-
tant results of evaluation and history taking early in prenatal care. This
information is vital for timing of appropriate obstetric care, scheduling and
interpretation of certain antepartum tests, determining the appropriateness
of fetal growth, and designing interventions to prevent preterm births, post-
term births, and related morbidities. A consistent and exacting approach
to accurate dating is also a research and publi