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Leaders in perinatal health collaborated on 
this effort and introduced a model system 
for regionalized perinatal care, including 
definitions of levels of hospital care, which 
led to the template for perinatal regional-
ization and improved perinatal outcomes. 
Endorsement of this document by key 
professional organizations ensured the 
implementation of the concepts advanced 
by TIOP I. Regionalization of care, along 
with evidenced-based therapeutic interven-
tions (assisted ventilation, antenatal corti-
costeroids, etc.), contributed to the marked 
improvement in neonatal survival rates 
during the ensuing two decades. 

Despite these accomplishments, the March 
of Dimes saw the need for further improve-
ment and, in 1993, it published TIOP II, 
which emphasized the importance of the per-
inatal continuum of care, from preconcep-
tion through infancy. TIOP II appeared just 
when the importance of quality improvement 
in U.S. health care was gaining attention.   

This third volume, Toward Improving the 
Outcome of Pregnancy: Enhancing Peri-
natal Health Through Quality, Safety and 
Performance Initiatives (TIOP III), picks up 
where the first two volumes left off.  

It is not meant to be a comprehensive 
textbook on perinatal health, but rather an 
action-oriented monograph that highlights 
proven principles and methodologies, as 
well as selected safety initiatives and quality 
improvement programs, that you can imple-

ment now that may significantly improve 
perinatal outcomes in your practice setting. 
Many individuals and organizations came 
together to produce TIOP III. A Steering 
Committee was responsible for the overall 
direction of TIOP III and was comprised 
of experts from the American Academy of 
Pediatrics, The American College of Obste-
tricians and Gynecologists, the Association 
of Women’s Health, Obstetric and Neonatal 
Nurses, The Joint Commission, the National 
Committee for Quality Assurance, and the 
March of Dimes. Also, an Advisory Group, 
made up of additional organizations, com-
mitted to assisting with dissemination of the 
findings of TIOP III. 

It has been deeply satisfying and an honor 
to witness and participate in the tremendous 
advances in perinatal care during the past 
50 years. The March of Dimes, through 
its efforts in publishing the three TIOP 
documents and its initiatives dedicated to 
improving the health of babies, preventing 
prematurity and integrating family-centered 
care into NICUs, has made a profound con-
tribution to improving pregnancy outcomes.  
I am certain that TIOP III will enhance 
pregnancy outcomes through collaborative, 
perinatal quality improvement in the years 
to come.  

William Oh, MD,  
Chair, TIOP III Steering Committee

Preface: View from the Chair
After witnessing the emergence and dramatic progress in perinatal medicine and 

improvement in pregnancy outcomes during the past half century, it is a distinct 

honor and pleasure to introduce this document. In the early 1970’s, a report from 

Canada showed that neonatal mortality was significantly lower in obstetric  

facilities with neonatal intensive care units (NICUs) compared to those without. 

This finding emphasized the importance of an integrated system that would  

promote delivery of care to mothers and infants based on the level of acuity.  

The concept prompted the March of Dimes, in 1976, to publish Toward 

Improving the Outcome of Pregnancy (TIOP I).
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Each chapter explores the elements that are 
essential to improving quality, safety and 
performance across the continuum of peri-
natal care: consistent data collection and 
measurement; evidence-based initiatives; 
adherence to clinical practice guidelines; a 
life-course perspective; care that is patient- 
and family-centered, culturally sensitive 
and linguistically appropriate; policies that 
support high-quality perinatal care; and 
systems change. 

As TIOP III demonstrates, improving the 
quality of perinatal care depends on apply-
ing evidence-based practice and clinical 
guidelines throughout the course of a wom-
an’s life. This means screening and monitor-
ing for conditions that could compromise 
a healthy pregnancy long before a woman 
ever considers becoming pregnant; it means 
taking a comprehensive, culturally sensitive, 
linguistically and developmentally appropri-
ate approach to a woman’s preconception, 
prenatal, interconception and postpartum 
care, considering biological, emotional, as 
well as socioeconomic factors that could 
influence her health and her access to health 
care services.

Many of these evidence-based practices — 
CenteringPregnancy®, Kangaroo Care and 
exclusive breastmilk feeding — have been 
shown to improve perinatal health out-
comes by empowering patients: positioning 
them, their newborns and their families at 

the center of their care and making them an 
integral part of their health care decision-
making team. 

Each chapter of TIOP III illustrates 
specific strategies and interventions that 
incorporate robust process and systems 
change, including the power of statewide 
quality improvement collaboratives that 
are improving perinatal outcomes. And it 
concludes with cross-cutting themes and 
action items that stakeholders across the 
continuum of perinatal care will recognize 
as opportunities to improve pregnancy 
outcomes. 

Executive Summary

Toward Improving the Outcome of Pregnancy: Enhancing Perinatal Health 

Through Quality, Safety and Performance Initiatives (TIOP III) is a call to action.  

It is a tool for anyone committed to the enhancement of perinatal health: clini-

cians on the frontline, as well as public health professionals, researchers, payers, 

policy-makers, patients and families. TIOP III is filled with examples of promising 

and successful initiatives at hospitals and health care systems across the country, 

designed to improve the quality of perinatal care.

• Assuring the uptake of robust perinatal 
quality improvement and safety initiatives

• Creating equity and decreasing disparities 
in perinatal care and outcomes

• Empowering women and families with 
information to enable the development  
of full partnerships between health 
care providers and patients and shared 
decision-making in perinatal care

• Standardizing the regionalization of  
perinatal services

• Strengthening the national vital statistics 
system

Summary of TIOP III Cross-Cutting  
Themes

Andrea Kott and Scott D. Berns

continued
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Ultimately, reaching a more efficient, 
more accountable system of perinatal care 
will require a level of collaboration, services 
integration and communication that lead 
to successful perinatal quality improvement 
initiatives, many of which are described 
throughout this book. In addition to the 
consistent collection of data and measure-
ment and the application of evidence-based 
interventions, successful collaborations, like  
 

all perinatal quality improvement, depend on 
the engagement, support and commitment 
of everyone reading this book: health care 
professionals and hospital leadership, public 
health professionals and community-based 
service providers, research scientists, policy-
makers and payers, as well as patients and 
families. TIOP III is the call to action and the 
tool that can inspire and guide their efforts 
toward improving the outcome of pregnancy.

Executive  
Summary
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TIOP I also galvanized the March of Dimes 
leadership to intensify its support for neo-
natal research, regional neonatal intensive 
care unit (NICU) centers, neonatal nursing 
education, intensive care nurseries, nurse-
midwife education, community health teams 
and genetic counseling.

Subsequently, through research break-
throughs such as surfactant therapy, con-
tinued development of lifesaving NICU 
technology and improved systems accom-
plished through regionalization, infant 
mortality has continued a steady decline to 
the present day.

 Nevertheless, maternal health issues 
such as lack of health insurance, poverty, 
substance abuse, unintended pregnancy and 
other behavioral and social barriers con-
tinued to hamper the Foundation’s efforts 
to improve birth outcomes. As a result, the 
Foundation turned its attention to improv-
ing care during pregnancy and birth through 
proven risk-reduction strategies and the 
establishment of perinatal boards, to better 
ensure accountability within regionalized 
systems of care. This became the framework 
for TIOP II, Toward Improving the Out-
come of Pregnancy: The 90s and Beyond,  

which a second Committee on Perinatal 
Health issued in 1993.  

The March of Dimes put TIOP II to 
work at the grassroots level through the 
Campaign for Healthier Babies, a 1990 
initiative that addressed improved access to 
prenatal care and, Think Ahead!, in 1995, 
a nationwide campaign that emphasized 
preconception care, healthy lifestyles and 
the importance of folic acid.

Both the 1972 and 1990 Committees on 
Perinatal Health aimed to reduce rates of 
maternal and infant mortality and morbid-
ity in the United States. But one negative 
birth outcome began to receive increased 
scrutiny within the Foundation, and that 
was the relentless increase in the nation’s 
rate of premature birth since TIOP I. The 
March of Dimes responded to this alarming 
trend by launching a comprehensive nation-
al Prematurity Campaign in 2003. 

The Foundation has since attacked the 
issue of premature birth by raising politi-
cal and public visibility for this problem, 
supporting cutting-edge research and 
exploring clinical, educational and public 
health interventions designed to achieve the 
widest impact. These include the March of 

Foreword

Toward Improving the Outcome of Pregnancy III has an illustrious past. It began 

in 1972, when the March of Dimes, newly dedicated to the burgeoning field of 

perinatology, created the Committee on Perinatal Health and asked it to iden-

tify critical issues and develop guidelines and recommendations for the care of 

pregnant women and newborns with a special focus on infant mortality. Just four 

years later, in 1976, the committee released Toward Improving The Outcome of 

Pregnancy (TIOP I), a book that synthesized the efforts of four organizations (The 

American College of Obstetricians and Gynecologists, the American Medical 

Association, the American Academy of Pediatrics, and the American Academy of 

Family Physicians) and revolutionized the system of perinatal hospital care by rec-

ommending systematized, cohesive regional networks of hospitals, each assigned 

to one of three levels of inpatient care based on patient risks and needs. 
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Dimes NICU Family Support® program and 
“Healthy Babies Are Worth the Wait®”,  
a prematurity-prevention partnership in  
Kentucky. Preliminary data from the 
National Center for Health Statistics show 
that for the first time in 30 years, rates of 
premature birth have declined in 2007  
as well as 2008, most recently from 12.7  
percent (2007)1 to 12.3 percent (2008).2  
But we must continue to seek solutions if 
these small gains are to be preserved and 
accelerated. And solutions may be at hand. 

Most recently, two Institute of Medicine 
(IOM) reports — To Err Is Human: Build-
ing a Safer Health Care System (1999) and 
Crossing the Quality Chasm: A New Health 
System for the 21st Century (2001) — 
revealed the high rate of preventable errors 
in hospitals and the extreme complexity of 
systems that underlie most of those errors. 
As a result, there has been growing inter-
est in the perinatal community in applying 

quality improvement strategies to prevent 
errors and to reduce the rate of prematurity. 

Based on a subsequent IOM report, 
Preterm Birth: Causes, Consequences, and 
Prevention, we now know that preterm 
birth costs our nation $26 billion annually 
in health and medical costs.3 Preventing 
preterm birth, through quality improve-
ment approaches, offers an unprecedented 
opportunity to both bend the cost curve and 
to improve the outcome of pregnancy.

The March of Dimes is hopeful that this 
third volume, TIOP III: Toward Improving 
the Outcome of Pregnancy: Enhancing  
Perinatal Health Through Quality, Safety 
and Performance Initiatives, will drive the 
implementation of model programs and 
quality improvement initiatives and will 
increase transparency and accountability 
for consumers — all of which can support 
improved pregnancy outcomes.
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A continent away, concern about the state 
of American medicine mounted. In 1847, 
the American Medical Association (AMA) 
emerged, in response to the need for a 
tougher, standardized medical education 
system. Medical education and the prac-
tice of medicine in colonial America were 
haphazard at best. According to Paul Starr, 
in The Social Transformation of American 
Medicine, “All manner of people took up 
medicine in the colonies and appropri-
ated the title of doctor…,” including “a 
Mrs. Hughes, who advertised in 1773 that 
besides practicing midwifery, she cured 
‘ringworms, scald heads, piles, worms’ and 
also made ladies’ dresses and bonnets in 
the newest fashion.” During the American 
Revolution, 400 of the nation’s estimated 
3,500 to 4,000 physicians had formal 
medical training, and only half held medical 
degrees, which weren’t worth much, since 
they required, at most, only 6 to 8 months 

of medical school and 3 years of appren-
ticeship. And yet, medical school diplomas 
often were accepted as licenses to practice 
medicine.3 

In its drive to reform medical education, 
the AMA in 1904 created the Council on 
Medical Education, which asked the Car-
negie Foundation for the Advancement of 
Teaching to conduct a study of medical 
schools. The Foundation assigned the study 
to education expert Abraham Flexner, who 
wrote in his 1910 report, Medical Education 
in the United States and Canada, “Touted 
laboratories were nowhere to be found, or 
consisted of a few vagrant test tubes squir-
reled away in a cigar box; corpses reeked 
because of the failure to use disinfectant in 
the dissecting rooms. Libraries had no books; 
alleged faculty members were busily occu-
pied in private practice. Purported require-
ments for admission were waived for anyone 
who would pay the fees.”3 

Chapter 1:  
History of the Quality  
Improvement Movement 

Early Effects to Improve Clinical Care and Medical Education

The evolution of quality improvement has been a steady response to the need 

to correct errors. Consider Florence Nightingale, a public health pioneer who 

addressed the link between paltry hospital sanitation and the high — 60 percent 

— fatality rate among wounded soldiers during the Crimean War of 1854.  

Germ theory was gaining traction in Europe and pointing to the link between 

high morbidity and mortality rates and the lack of basic sanitation and hygiene 

standards. Nightingale, while serving as a nurse at the Barrack Hospital in 

Istanbul, developed practices — hand washing, sanitizing surgical tools, regu-

larly changing bed linens and making sure all wards were clean — that are  

standard in hospitals today. She also promoted good nutrition and fresh air.  

By the time this forerunner of evidence-based medicine left Barrack Hospital, 

mortality had plummeted to 1 percent.1,2

Mark R. Chassin and Margaret E. O’Kane
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Medical education underwent dramatic 
transformation after the publication of 
Flexner’s report. Many schools closed, 
some consolidated, and all tightened their 
entrance requirements. Length of study and 
training increased and incorporated biomed-
ical studies in biology, chemistry and phys-
ics with strict, supervised clinical training.4 
While just 50 percent of medical school 
graduates moved on to hospital training in 
1904, an estimated 75 to 80 percent were 
taking internships by 1912.3 

As Flexner’s report revolutionized the 
medical education system, Ernest Codman, 
a surgeon from Harvard Medical School 
and Massachusetts General Hospital, 
applied his “End Result System of Hos-
pitalization Standardization Program,” a 
three-step approach to quality assurance, to 
improving hospital care. Codman’s system 
used quality measures to determine if prob-
lems stemmed from patients, the health care 
system or clinicians; quantified the lack of 
quality; and, remedied problems to pre-
vent them from happening again.5 In 1917, 
the American College of Surgeons (ACS) 
adopted his “End Result System” for its 
Hospitalization Standardization Program, 
which set minimum standards for hospital 
care. These standards required that, among 
other things: all hospital physicians are 
well-trained, competent and licensed; staff 
meetings and clinical reviews occur regu-
larly; and, that medical histories, physical 
exams and laboratory tests are recorded.6 

 In 1918, the ACS began using its newly 
established minimum standards to inspect 
hospitals. Of 692 hospitals, only 89 met the 
minimum standards. However, by 1950,  
the Hospitalization Standardization Pro-
gram approved more than 3,200 hospitals.7 

Improvements to Maternal Child 
Health Trigger Other Efforts
While much concern about health care 
quality in the early 20th century revolved 
around hospitals, America’s high maternal 
and infant mortality rates, longtime indica-
tors of quality, were also claiming attention.  

In 1921, Congress passed the Sheppard-
Towner Act, which granted states funds 
to improve access to maternal and child 
health services. In 1935, Congress passed 
Title V of the Social Security Act, to equip 
and finance pediatric and primary care 
services for hospitals in underserved areas.  
The Emergency Maternity and Infant Care 
program followed, financing care for 1.5 
million women and infants of United States 
soldiers during World War II. And, in 1946 
came the Hill-Burton Act, which awarded 
grants to states to build hospitals.8 

Efforts to provide women, children and 
the underserved with more and better care 
led to the creation of numerous programs, 
including Medicare and Medicaid. 

By the mid-1900s, improving the quality 
of health and hospital care was an idea with 
a century of effort behind it. It was after 
World War II, however, when the concepts 
of modern quality improvement emerged, 
initially focusing not on health outcomes 
but on systems change in business and 
industry.

The Revolution of Quality 
Improvement in Business  
and Industry 
Beginning in the mid 1920s, Walter A. 
Shewhart and W. Edwards Deming, both 
physicists, and Joseph M. Juran, an engi-
neer, laid the groundwork for modern qual-
ity improvement. In their efforts to increase 
the efficiency of American industry, they 
concentrated on streamlining production 
processes, while minimizing the opportunity 
for human error, forging important qual-
ity improvement concepts like standard-
izing work processes, data-driven decision 
making, and commitment from workers 
and managers to improving work practices.6  
These elements of systems change, first 
applied to business and industry, ultimately 
trickled down to the American health care 
system as awareness of its need for improve-
ment grew.9-12  

Florence 
Nightingale, while 
serving as a nurse 
at the Barrack 
Hospital in 
Istanbul, developed 
practices — hand 
washing, sanitizing 
surgical tools, 
regularly changing 
bed linens and 
making sure all 
wards were clean 
— that are standard 
in hospitals today. 

History of the  
Quality Improvement  

Movement
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Systems Change Reaches  
American Medicine
In 1951, the American College of Surgeons, 
the American College of Physicians, 
the American Hospital Association, the 
American Medical Association, and the 
Canadian Medical Association formed 
The Joint Commission on Accreditation 
of Hospitals as a not-for-profit organiza-
tion to provide voluntary accreditation to 
hospitals. Early on, The Joint Commission 
used the minimum standards of ACS’s 
Hospital Standardization Program to 
evaluate hospitals. In time, however, The 
Joint Commission, which became The Joint 
Commission on Accreditation of Healthcare 
Organizations in 1987, adopted more rigor-
ous standards, which reflected the struc-
ture-process-outcomes model that Avedis 
Donabedian presented in his 1966 article, 
Evaluating the Quality of Medical Care.
Who provides care and where (structure); 
how care is provided (process); and the con-
sequences of care (outcomes) are all needed 
to measure quality, Donabedian argued.13 
By the mid-1990s, The Joint Commission 
introduced into the accreditation process 
the elements of system change derived from 
the work of Deming, Shewhart and Juran: 
the role of organizational leadership, data- 
driven decision making, measurement, 
statistical process control, a focus on 
process, and a commitment to continuous 
improvement.

Process was especially important to 
quality management expert Philip Crosby, 
former vice president of corporate quality 
for International Telephone and Telegraph, 
who espoused the value of preventing 
errors altogether by doing things right 
the first time. Crosby’s “zero defects” 
approach to quality improvement set the 
stage for two other models that focused on 
eliminating waste: Toyota’s “lean” opera-
tions and Six Sigma.14 

Toyota’s lean operations, introduced in 
the 1980s, standardized work processes to 
avoid wasting resources, time and money.  
Six Sigma, which Motorola developed in the  
 

late 1980s, also strives to improve qual-
ity during the process stage. It refers to a 
statistical measure of variation, but instead 
of using percentages, Six Sigma assesses 
“defects per million opportunities” and 
aims for fewer than 3.4 defective parts per 
million opportunities.15 

The Role of NCQA in Improving 
Quality of Health Care
In the late 1980s, corporate purchasers had 
fixed on a strategy of the accountable health 
plan to contain their health care costs. Led 
by many of the Fortune 500 companies that 
had adopted the principles of total quality 
management (e.g., Xerox, Ford, General 
Motors, Bank of America) or continuous 
quality improvement, they were seeking to 
enroll their employees in health plans that 
would measure their quality and continu-
ously improve it. In 1988, the National 
Committee for Quality Assurance (NCQA) 
changed its governance to put health plans 
in the minority on the board, and devel-
oped a multistakeholder board, including 
these corporate purchasers, consumers and 
quality experts. NCQA worked with these 
corporate leaders and with health plan qual-
ity leaders to develop standards for what 
a true Health Maintenance Organization 
would be. NCQA’s accreditation standards 
were developed around many of Deming’s 
and Juran’s ideas, and the program was 
launched in 1991.  

At the same time, NCQA took on a proj-
ect that had been developed by a number 
of health plans and purchasers to standard-
ize quality measurement. In 1993, NCQA 
published its first Health Plan Report Card, 
using the Healthcare Effectiveness Data and 
Information Set (HEDIS). For the first time, 
it was possible to compare health plans on 
the effectiveness of care that their members 
received. HEDIS and NCQA accreditation 
were parallel projects for a number of years.  
In 1999, NCQA made HEDIS (including 
standardized patient experience results) an 
official part of its accreditation program,  
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and plans’ performance relative to each 
other now drive about 40 percent of the 
accreditation score.

Institute of Medicine Puts New 
Emphasis on Quality Improvement
Although the world of health care was 
slowly assuming Donabedian’s structure-
process-outcomes approach to quality 
improvement, doubts about the effective-
ness of various improvement initiatives 
moved Congress in the late 1980s to 
commission a study on quality assurance 
for Medicare.16 The Institute of Medicine 
(IOM) conducted the study, which found 
that many health services were inad-
equate. In response to the IOM findings, 
the Health Care Finance Administration 
launched several quality improvement 
initiatives during the early 1990s. 

However, it was the publication of two 
IOM reports in 1999 and 2001 that finally 
fixed national attention on the critical need 
for quality improvement in health care.  
The first report, To Err is Human: Building 
a Safer Health System, magnified the safety 
gaps in United States health care, noting 
that as many as 98,000 people die yearly 
in hospitals due to preventable medical 
errors.17 The second report, Crossing the 
Quality Chasm: A New Health System for 
the 21st Century, (2001), further indicted 
the country’s entire health care delivery 
system for failing to provide “consistent, 
high-quality medical care to all people.”18 
Echoing the philosophies of Deming, Juran 
and Crosby, the reports blamed the health 
care system, instead of individuals, for 
widespread errors. “Mistakes can best be 
prevented by designing the health system 
at all levels to make it safer — to make it 
harder for people to do something wrong 
and easier for them to do it right.”19 

The IOM defined quality by what and 
how well something is done and attached 
it to doing the right thing (delivering the 
health care services that are needed), at the 
right time (when a patient needs them), and 
in the right way (using appropriate tests or 
procedures).19  

In Crossing the Quality Chasm, the 
IOM charged the health care system with 
frequently lacking “…the environment, 
the processes, and the capabilities needed 
to ensure that services are safe, effec-
tive, patient-centered, timely, efficient, 
and equitable,” qualities it calls “six aims 
for improvement.” In addition to achiev-
ing these aims, the IOM recommended:  
improving patient safety and reducing medi-
cal error by establishing a national focus 
on leadership, research, tools and protocols 
about safety; expecting mandatory and 
voluntary reporting of errors; raising safety 
standards by involving oversight organiza-
tions, purchasers and professional societies; 
and creating safety systems inside health 
care organizations.18

Hospital Quality Measurement  
Leads to Major Improvement
The development and implementation of 
standardized quality measurement for hos-
pitals in the first decade of the 21st century 
led to substantial improvements in perfor-
mance across a wide variety of evidence-
based measures. The Joint Commission 
convened experts who reviewed and sum-
marized evidence, and produced the first 
nationally standardized quality measures for 
hospitals for patients with acute myocardial 
infarction, heart failure, pneumonia and 
pregnancy. The Joint Commission required 
all accredited hospitals to collect and report 
performance data on at least two of these 
groups of measures in 2002 and began pub-
licly reporting the data two years later. The 
Centers for Medicare and Medicare Services 
(CMS) initiated a program to penalize 
hospitals financially if they did not report to 
CMS the same data they were reporting to 
The Joint Commission and began a public 
reporting program the next year. Both The 
Joint Commission and CMS programs 
expanded their reporting requirements over 
the second half of that decade. 

Hospitals resisted the collection and 
reporting of these data at the beginning.  
The American Hospital Association, the 
Federation of American Hospitals and the 
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Association of American Medical Colleges 
vigorously supported the effort to collect 
and publish data on nationally standardized 
measures of hospital quality of care.20 As 
public reporting increased, hospitals increas-
ingly directed resources to improve the clini-
cal processes of care in order to enhance 
performance on the public measures. The 
results have been impressive. Throughout 
the 1990’s, it was not uncommon for hospi-
tals to exhibit rates of performance on these 
quality measures of 40 to 60 percent, with 
substantial variability among hospitals.21-23 

By 2009, hospitals had achieved very 
high levels of performance on many of these 
measures, and variation among hospitals 
was markedly reduced.24 For example, the 
national average of performance by hospi-
tals on discharging eligible acute myocardial 
infarction patients on a beta blocker was 
98.3 percent, up from 87.3 percent in 2002. 
Also in 2009, on that same measure, fully 
96.8 percent of hospitals exhibited rates of 
performance over 90 percent, compared to 
75.2 percent in 2006. 

In addition, the need for improvement in 
hospital quality measurement became clear 
by 2010. While many measures worked well 
to promote improvement activities that led 
clearly to improved outcomes for patients, 
others did not. In 2010, The Joint Com-
mission adopted new criteria that define a 
higher standard for quality measures that 
are used in accountability programs such as 
accreditation, public reporting and pay for 
performance.25 These criteria are designed 

to maximize the likelihood that improved 
health outcomes will result when hospitals 
work to improve their performance, while 
minimizing unintended consequences and 
the unproductive work that often results 
when the design of measures makes it easier 
to create “paper compliance” than to truly 
improve clinical care. The Joint Commis-
sion perinatal care measures, which meet 
the new criteria for accountability measures, 
were adopted for voluntary use by hospi-
tals in 2009 and are discussed in Chapter 
11 of this monograph. If widely used by 
hospitals, they offer the opportunity to 
greatly improve perinatal care in America’s 
hospitals by employing this model of 
measurement-driven improvement, which 
has already delivered consistent excellence 
across many valid measures of hospital 
quality of care.

Since the publication of the IOM reports, 
health care organizations and providers 
have been exploring ways to improve their 
practices. Many, like those featured in 
this monograph, are implementing plans 
designed to reduce errors and improve 
patient safety and health care quality. There 
will always be concerns about individual 
blame and the threat of litigation. But, as 
Toward Improving the Outcome of Preg-
nancy III illustrates, clinicians are commit-
ted to improving health care delivery. The 
following chapters will show that improving 
our system of perinatal care is not just pos-
sible; it is happening.
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TIOP I AND TIOP II
In the 1950s and 60s, medical science led 
to advances in clinical care of mothers 
and babies and in public health. Hospital 
care progressed rapidly, with increasing 
specialization and intensive care units. The 
first newborn care units evolved from early 
centers for premature babies. Rationale for 
these units included improved outcomes, as 
interventions, such as treatment of infec-
tions, were documented to be effective. 
Early perinatal clinical trials took place. 
With recognition that hospital perinatal 
units improved survival came the study of 
population-based and regional outcomes. 
Studies documenting regional variations 
in outcomes led to the awareness that 
further improvements may be possible by 
better matching needs with the allocation 
of resources and the regionalization of 
subspecialty care. 

Toward Improving the Outcome of Preg-
nancy, Recommendations for the Regional  
 

Development of Maternal and Perinatal 
Health Services (1976), better known as 
TIOP I, was released by an ad hoc  
Committee on Perinatal Health convened 
by the March of Dimes, with participa-
tion of the American Academy of Family 
Physicians, American Academy of Pediatrics 
(AAP), American College (now Congress) 
of Obstetricians and Gynecologists (ACOG) 
and the American Medical Association.  
The central concept of this landmark 
publication was a system of regionalized 
care based on designated levels of care at 
each facility, supported by an educational 
organization and a network of inter-hospital 
transport. The document had an immediate 
and broad impact on perinatal health care 
delivery by clearly defining the components 
of subspecialty care at each hospital level 
and the “ideal” way each of those levels 
should interact to provide risk-appropriate 
care across the continuum of perinatal  
care.1 

Chapter 2:  
Evolution of Quality Improvement  
in Perinatal Care 

Childbearing and birth have been, and are, sentinel events for society, women 

and families. Even before many clinical treatments were available, health profes-

sionals recorded fertility rates, pregnancy complications and birth outcomes.  

As the ability to alter natural biologic processes through individual and popu-

lation-based interventions increased, the range of outcomes being monitored 

expanded. • This chapter traces the history of perinatal quality improvement, 

focusing on advances in perinatal quality improvement (QI) from 1950 through 

to the present, primarily in the United States, recognizing this restriction is 

largely artificial, as perinatal science and health policy are global. At this point, 

one could posit that the domain of perinatal QI starts with preconception and 

proceeds through to maturity. 

George A. Little, Jeffrey D. Horbar, John S. Wachtel,  
Paul A. Gluck, Janet H. Muri 
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Toward Improving the Outcome of Preg-
nancy, the 90s and Beyond (TIOP II), the 
1993 publication produced by a reconstitut-
ed ad hoc Committee on Perinatal Health, 
also convened by the March of Dimes, 
broadly expanded the operational definition 
of perinatal care to include preconception 
through the post-neonatal period. Implicit 
in TIOP II was the realization that perinatal 
care has a direct impact on an individual’s 
health long after birth.2 

As Table 1 shows, a major difference 
between TIOP I and II was a strong empha-
sis in the latter on data, documentation 
and evaluation. TIOP II, with its broader 
operational definition of the perinatal period, 
gave more attention to ambulatory care, 
while continuing to underscore the need for 
improvement of hospital care. TIOP II also 
emphasized concepts, such as accountability 
and availability. Quality improvement was a 
major message and recommendation in TIOP 
II, and, as seen in the discussion to follow, it 
has evolved to be increasingly dynamic in the 
perinatal care system environment. 

Evolution of Quality 
Improvement  

in Perinatal Care

Table 1: Summary of TIOP I and TIOP II Publications 
 

Year Published

Focus

 

Primary  
Recommendations

 
TIOP I
1976 

A regional perinatal care system

 

Levels of care

Level I — Uncomplicated maternity and 
newborn

Level II — Uncomplicated and majority of 
complicated

Level III — Uncomplicated and all serious 
complications

Preparatory and continuing education in 
regional system

Coordination and communication in regional 
system

Major task ahead — financing, education, 
initiating action

 
TIOP II
1993

Care before and during pregnancy

Care during birth and beyond

Data documentation  
and evaluation

Financing

Health promotion and education

Reproductive awareness

Structure and accountability

Preconception and interconception care

Ambulatory prenatal care

Inpatient patient care

Infant care

Improving the availability of perinatal providers

Data, documentation and evaluation

Financing perinatal care
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Quality Improvement and the 
Impetus for TIOP III
Evolution of the perinatal health care 
system from the 1970s to the present is 
well documented. Diverse scientific, system, 
policy and reimbursement changes increas-
ingly came into play during the 1970s, 
1980s and 1990s, while the United States 
implemented a system based upon match-
ing the perinatal patient with the most 
risk-appropriate care and resulting in major 
improvements in outcomes, such as neona-
tal survival rates. 

As the expansion of beds, manpower 
and resources continued beyond academic 
centers and into community hospitals, 
concerns about the “de-regionalization” 
of care and the possible impact on qual-
ity began to emerge and, in part, drove the 
publication of TIOP II. Figure 1 displays the 
modest growth in United States births (14.6 
percent) between 1987 and 2008, compared 
to the significant growth in neonatal special 
care beds. Improvements in access and 

quality may not have mirrored this growth.3 
Critical to any current discussion is a deter-
mination of what is the right volume and 
allocation of subspecialty resources, espe-
cially in a climate where outside scrutiny 
of outcomes and cost of care is likely to 
increase. 

Role of Professional Organizations
Many tools, especially health informa-
tion technology, have strengthened the 
ability of care providers and facilities to 
actively participate in quality improvement. 
Professional organizations representing the 
many disciplines in perinatal care, includ-
ing obstetrics, pediatrics, family medicine, 
certified nurse midwifery and nursing, have 
been involved in QI through members and 
public education to affect change in pro-
vider behavior. While each organization 
has a separate governing structure, many 
have worked collaboratively to improve 
quality of care by continuing to publish 
evidence-based research studies and set the 

Evolution of Quality 
Improvement  
in Perinatal Care

Figure 1: Trends in Neonatal Special Care Beds and United States Births4
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standard of care through publications, such 
as the TIOP documents and Guidelines 
for Perinatal Care, jointly published by 
AAP and ACOG every 5 years since 1983. 
In addition, and in response to numerous 
hospital requests for peer-review services of 
their obstetrics and gynecology departments, 
ACOG established the Voluntary Review of 
Quality of Care Program (VRQC) in 1986. 
The VRQC program provides confiden-
tial peer-review consultation to OB/GYN 
departments on request and is completely 
voluntary. These comprehensive department 
reviews are intended to assess quality of care 
and patient safety and lead to extensive rec-
ommendations for improvement in patient 
care. By 2010, the VRQC program had 
completed more than 275 hospital reviews, 
representing nearly 10 percent of hospitals 
in the United States providing obstetrical 
services. A four-day site visit is scheduled 
with a five-person team consisting of three 
board-certified OB/GYNs in active practice 
who have experience and training in qual-

ity assessment and improvement, a nurse 
reviewer and a team administrator who is 
a professional writer. Following a compre-
hensive department review, including one 
full day of interviews and one full day of 
selected chart reviews, a very detailed, confi-
dential final report is produced with findings 
and recommendations based upon ACOG 
published guidelines. This report is protect-
ed under appropriate state peer-review stat-
utes. While almost every hospital surveyed 
has implemented many of the suggested 
process improvements, the VRQC program 
has been unable to capture data from the 
various hospitals documenting improved 
outcomes as a result of the changes.5 

Figure 2 shows how the impact of a 
professional organization’s recommenda-
tions, in this case ACOG, can directly 
change provider behavior and improve 
quality. The graph depicts the vaginal birth 
after cesarean section (VBAC) rate (defined 
as the rate/100 women with a successful 
vaginal delivery after previous cesarean 

Evolution of Quality 
Improvement  

in Perinatal Care

Figure 2: VBAC Rate by Year6-10 

 

Name of Report     Year
1 ACOG Committee Opinion No.17   1982
2 ACOG Committee Opinion No. 64   1988
3 ACOG Committee Opinion No. 143   1994
4 ACOG Practice Bulletin No. 2    1998
5 ACOG Practice Bulletin No. 5    1999

Name of Report   Year
1 ACOG Committee Opinion No.17 1982
2 ACOG Committee Opinion No. 64 1988
3 ACOG Committee Opinion No. 143 1994
4 ACOG Practice Bulletin No. 2  1998
5 ACOG Practice Bulletin No. 5  1999
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delivery) from 1970 through 2005. The 
asterisks indicate when significant ACOG 
publications on the subject were released. 
The initial 1982 publication was the first to 
recommend the practice.6 By 1988, ACOG 
guidelines “encouraged” providers to allow 
labor for appropriate candidates.7 The 1994 
publication reiterated that properly selected 
women be counseled and encouraged and 
that an obstetrician be “readily” available.8 
By 1998, in response to evidence about 
potential complications, ACOG recom-
mended that women “should be counseled 
and offered (not encouraged) a trial of 
labor.”9 In 1999, guidelines suggested that 
physicians be “immediately” available. By 
2005, the VBAC rate again approximated 
the 1985 level.10 In 2010, ACOG published 
a further update to its prior recommenda-
tions about VBAC that relaxed some of the 
previous restrictions.11 It will be interesting 
to follow any subsequent changes to the 
national VBAC rates based on this update.

Role of Government and Regulators 
in Perinatal Quality of Care
Federal and state governments, especially 
after the release of TIOP I, were instrumen-
tal in guiding the evolution of the perinatal 
system and QI efforts. Many states readily 
adopted TIOP I’s level of care definitions in 
the context of regulations and guidelines, 
especially with regard to Certificate of 
Need (CON) applications, thereby driv-
ing the expansion of regional systems. 
Governmental stimulation and support has 
also included research and program efforts, 
with collaborative and population-based 
statewide quality improvement efforts. 

As a major purchaser of health care 
services, the government also has significant 
influence over providers. Medicare took the 
lead in tying improvements in utilization of 
inpatient care to payments by introducing 
Diagnosis Related Group (DRG) reimburse-
ment in 1983. While perinatal patients 
clearly fall outside the realm of Medicare 
reimbursement changes, many payers 
adopted the DRG reimbursement model for  
 

perinatal care, driving some of the same utili-
zation changes. As Medicare has evolved,  
tying reimbursement to the reporting of adult 
quality metrics, it is only a matter of time 
(and already occurring in some states) before 
the public reporting and pay-for-performance 
of perinatal quality measures reaches the 
state Medicaid system. The hope is that 
TIOP III can help drive the perinatal commu-
nity to be active participants in that process.

The Joint Commission, as the primary 
accrediting body for most health care facili-
ties in the United States, plays a significant 
role in choosing quality measures that 
will be reported by hospitals. The Joint 
Commission’s focus has been largely on 
adult measures in concert with Medicare; 
however, it recently updated its Perinatal 
Care (PC) Core Measure Set. Among the 
17 perinatal measures endorsed by the 
National Quality Forum (NQF), The Joint 
Commission selected five: elective delivery, 
cesarean section, antenatal steroids, health 
care-associated bloodstream infections in 
newborns and exclusive breastmilk feeding. 

Role of Foundations, Collaboratives 
and other Nonprofit Organizations
Perinatally related goals have been a long-
term primary focus of foundations and 
nonprofit organizations and a vital force in 
quality improvement. 

The March of Dimes has played a leader-
ship role in this arena since before the publi-
cation of TIOP I in 1976.1 While the March 
of Dimes is the primary convener of TIOP 
I, II, and 3, it is but one of many organiza-
tions involved in perinatal improvement. 

The Institute for Healthcare Improvement 
(IHI), a nonprofit organization that works to 
increase the quality of patient care by intro-
ducing improvements throughout the health 
care system, developed the “Idealized Design 
of Perinatal Care Model” and took a lead 
role in defining the continuum of high-quali-
ty care, from an informed woman and family 
to providing risk-appropriate care in a setting 
adequately resourced to meet all needs.12 
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Perinatal medicine has been involved in 
the increasingly common multi-institutional  
collaborative methodology to improve the 
quality and safety of care. Two early models 
that have informed this approach are IHI’s 
Breakthrough Series13 and the Northern New 
England Perinatal Quality Improvement 
Network.14 Most collaboratives consist of 
multidisciplinary teams that work together 
with expert faculty to apply quality improve-
ment methods adopted from other industries 
to test and implement change ideas designed 
to improve care.15 A number of examples, 
illustrating the breadth of active collabora-
tive perinatal initiatives follow. 

The Vermont Oxford Network (VON) 
conducted the first formal improvement col-
laborative in neonatology in 1995. Analysis 
demonstrated measurable improvements in 
both chronic lung disease and nosocomial 
infections at participating neonatal intensive 
care units (NICUs), when compared to a 
control group of non-participating NICUs.16 
In addition to the clinical improvements, 
costs of care of participating NICUs 
were reduced, demonstrating that quality 
improvement can result in cost reduction.17 
Subsequently, VON and other groups have 
conducted neonatology collaboratives 
addressing a variety of improvements in 
quality and safety. 

Three examples of cluster randomized 
trials of collaborative quality improvement 
in neonatology are shown in Table 2. 

The Maryland Perinatal Collaborative is a 
statewide initiative to test, adopt and imple-
ment evidence-based improvement strategies 
in obstetric units at hospitals in Maryland 
and the District of Columbia. More than 
250 perinatal professionals in hospital 
multidisciplinary teams conducted a self-
assessment and chose the improvement 
activity that best met its needs. Process, out-
come and satisfaction measures, along with 
development of case studies and “improve-
ment stories,” were employed. Notable 
improvements in Level I, II and III units 
were documented, such as a decrease in 
uterine rupture rate and decrease in returns 
to the operating room/labor and delivery. 
Level III units had a 23 percent decrease in 
admissions to the NICU for babies > 2500g 
with a greater-than-24-hour stay.21 

State collaboratives, such as the Maryland 
example, are a dynamic, growing, produc-
tive and influential force in perinatal quality 
improvement. Their lineage can be traced in 
many states to state/regional programs initi-
ated immediately after the release of TIOP I. 
While the original state education programs 
put in place to improve care have tended to 
atrophy, they still exist in a few geographic 
areas and live on in collaboratives that 
focus on identifying evidence and data for 
statewide system change or improvement. 

Evolution of Quality 
Improvement  

in Perinatal Care

Collaborative
VON 
 

NICHD Neonatal  
Research Network

Canadian Neonatal  
Network 

Participants
114 member NICUs 
 

17 NICUs 

_

QI Focus
Promote surfactant treatment  
in preterm infants 23 to 29 weeks 

Reduce risk of CLD in VLBW infants 

Reduction in CLD or nosocomial 
infections

Findings
Infants in intervention hospitals 
more likely to receive surfactant in 
the delivery room

Clinical practice can be changed 
with Quality Improvement 

Improvement in both CLD and 
infection rates

(VLBW: very low birth weight; CLD: chronic lung disease ; NICHD: National Institute of Child Health & Human Development)

Table 2: Cluster Randomized Trials18-20
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The Ohio Perinatal Quality Collabora-
tive (OPQC) is another example of a suc-
cessful state initiative with diverse strate-
gies for quality improvement. OPQC was 
founded in 2007 as a collaboration of pro-
viders, payers and state agencies that uses 
quality improvement methods to improve 
perinatal health statewide.22 OPQC pub-
lishes a monthly graph on its website,  
communicating across the spectrum of pro-
viders as well as consumers, clearly hoping 
to engage a new audience in the reporting 
of quality perinatal outcomes.23

The material in Figure 3, including the 
caption, is an actual Ohio Perinatal Quality 

Collaborative aggregate outcome chart that 
is available to the public electronically. They 
are released periodically. 

Aims for Improvement 
The Institute of Medicine’s landmark publi-
cation, Crossing the Quality Chasm: A New 
Health System for the 21st Century, referenc-
es the six aims for improvement in care: care 
that is family centered, safe, effective, equi-
table, timely and efficient.24 Figure 4 adds a 
seventh key domain, social and environmen-
tal responsibility, with patients and families 
at the center of improvement efforts.25 

Figure 3:  Ohio Perinatal Quality Collaborative23

This is the Ohio Perinatal Quality Collaborative’s (OPQC, www.OPQC.net) aggregate control chart for inductions of labor at 
36 to 38 weeks gestational age without apparent medical or obstetric indication for 20 Ohio maternity hospitals accounting 
for 47 percent of Ohio births (Am J Ob Gyn 243.e1-8). The data for this analysis is derived from Ohio birth certificates, which 
do not permit exclusion of all indicated inductions. For example, abruption as an indication is not reported on birth certifi-
cates. The intervention began September 2008. The centerline (mean) was recalculated, as shown, on two occasions because 
of statistically significant change.
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Conclusion and Recommendations 
This chapter has provided a history of peri-
natal quality improvement. There has been 
great progress, as well as many develop-
ments that provide encouragement for the 
future. The continuing expansion of multi-
hospital collaboratives will greatly improve 

the rapid dissemination of evidence-based 
protocols and processes. There are, of 
course, challenges to be addressed, as well 
as the following recommendations:
1. State regulatory agencies should try to 

adopt a standard definition of levels 
of perinatal care, to enhance quality 
improvement by allowing comparisons 
of outcomes across units within and 
across states and to enable providers 
to assess and be held accountable for 
population-based perinatal outcomes 
(total cohort accountability).26 

2. Use of The Joint Commission Perinatal 
Care Core Measure Set should be 
encouraged and incentivized. Use and 
measurements of other National Quality 
Forum-endorsed perinatal measures also 
should be encouraged.

3. Patients and families should be offered 
the opportunity to participate in all qual-
ity improvement initiatives.

The legacy of improving perinatal outcomes 
stated so clearly in TIOP I is a dynamic pro-
cess that has matured in sophistication and 
productivity. Evolution of commitment and 
methodology will continue across all current 
collaborators, and the growing inclusion 
of patients and their families in the process 
shows great promise. 

Figure 4: Seven Key Themes for Quality 
Improvement25

Seven key themes for quality improvement used by the 
Vermont Oxford Network NICQ Collaboratives. (adapted 
from reference 25, reprinted with permission from the 
Vermont Oxford Network) 
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Perinatal Trends
A robust national vital statistics system 
is imperative to assess trends in perinatal 
health and identify emerging issues that 
require further investigation and response. 
Perinatal data as reported from birth 
and death certificates are fundamental to 
monitoring the well-being of mothers and 
infants in the United States The majority of 
perinatal data presented in this chapter are 
from the National Vital Statistics System, 
National Center for Health Statistics 
(NCHS), Centers for Disease Control and 
Prevention (CDC). Infant mortality rates 
presented are from the birth/infant death 
data set, which contains information from 
the birth certificate linked to the infant’s 
death certificate, allowing for more in-depth 
analyses of trends. In 2003, the United 
States Standard Certificate of Live Birth 
was revised to include additional detailed 
information on pregnancy health, risk fac-
tors and birth outcomes. By 2009, only 30 
states, District of Columbia and New York 
City had implemented the 2003 revised 
United States Standard Certificate of Live 
Birth, hindering the ability to compare 
temporal and regional prenatal care and 
delivery method data, as well as new data 
items, such as trial of labor and admission 
to neonatal intensive care units (NICUs).  

Infant Deaths 
Infant mortality is a commonly accepted 
indicator of the overall well-being and 
health of a nation. In the United States, 
approximately two-thirds of infant deaths 
occur in the neonatal period (the first month 
of life).1 Despite a marked decrease in the 
last century, infant mortality rates remained 
relatively stable and declined only 3 percent 
between 2000 and 2006 (6.9 and 6.7 per 
1,000 live births, respectively).1 Although 
neonatal mortality rates declined dramati-
cally in the 1970s to the 1990s primarily 
due to advances in neonatal critical care, 
neonatal mortality rates remained essen-
tially unchanged in recent years (4.6 and 
4.5 per 1,000 live births in 2000 and 
2006, respectively) (Figure 1).1, 2 Rates of 
postneonatal mortality (deaths of infants 
between 28 and 364 days of life) also 
remained relatively stable between 2000 
and 2006 (2.3 and 2.2 per 1,000 live births, 
respectively).1,2 

For more than two decades, birth defects 
have been categorized as the leading cause 
of infant mortality, followed by “prematuri-
ty/low birthweight not elsewhere classified.” 
Prematurity/low birthweight is the leading 
cause of infant death among black infants 
and the most common cause of neonatal 
mortality overall. Infant deaths due to  

Chapter 3:  
Epidemiologic Trends  
in Perinatal Data 

The epidemiology of perinatal health in the United States has changed dramati-

cally during the past several decades. This chapter provides the current status 

of key perinatal health indicators, including rates of and contributors to preterm 

birth. Opportunities for intervention and change in our major data collection and 

reporting systems are also reviewed.     
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A neonatal death occurs in the first 28 days of life. A postneonatal death occurs between 28 days and one year of life.
Source: Na�onal Center for Health Sta�s�cs, 1960-1990 final mortality data, 1995-2006 period linked birth/infant death data.
Prepared by the March of Dimes Perinatal Data Center, 2010.

Figure 1. Infant, Neonatal, Postneonatal Mortality
United States, 1960-2006
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Figure 1: Infant, Neonatal, Postneonatal Mortality, United States, 1960-2006

A neonatal death occurs in the first 28 days of life. A postneonatal death occurs between 28 days and one year of life.  
Source: National Center for Health Statistics, 1960-1990 final mortality data, 1995-2006 period linked birth/infant  
death data. 
Prepared by the March of Dimes Perinatal Data Center, 2010.

prematurity/low birthweight increased 
approximately 5 percent between 2000 
and 2006 (108.4 to 113.5 per 100,000 live 
births), while deaths due to birth defects 
decreased more than 3 percent during this 
same period (141.8 to 137.1 per 100,000 
live births).1,2 Preterm-related causes, a 
recently developed grouping of causes of 
death intended to more fully capture the 
impact of preterm birth as the underlying 
cause of infant deaths, accounted for more 
than one-third (36.1 percent) of infant 
deaths.1 At least one-third of postneonatal 
deaths are due to potentially preventable 
causes of death, including sudden infant 
death syndrome (SIDS), injuries and infec-
tions.3 However, identifying effective 
strategies to prevent preterm birth, the most 
frequent cause of death during the neonatal 
period, will require continued research. 

Fetal Deaths and Perinatal Mortality
Fetal deaths, spontaneous intrauterine death 
regardless of the duration of pregnancy, are 
a significant reproductive concern, with an 
estimated 1 million fetal deaths reported 
annually in the United States.4 Fetal deaths 
at 20 weeks of gestation or more, often 
termed “stillbirth,” affect approximately  
1 in 160 deliveries.5 Yet, fetal deaths have 
not been studied as closely as infant deaths 
and, consequently, are poorly understood. 

There are varying definitions of perinatal 
mortality, and NCHS reports trends for 
two different definitions. Perinatal mortal-
ity definition I, defined as infant deaths at 
less than seven days of age and fetal deaths 
at 28 or more weeks gestation, is used for 
international and state comparisons to 
account for variations of completeness in 
reporting fetal deaths at 20 to 27 weeks 
gestation. Perinatal mortality definition II  
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is more inclusive and includes infant deaths 
at less than 28 days of age and fetal deaths 
at 20 or more weeks gestation. Definition 
II is helpful in monitoring perinatal mortal-
ity rates throughout the gestational period, 
since most fetal deaths occur before 28 
weeks gestation.4 

Fetal mortality rates (fetal deaths of 20 
weeks of gestation or more) decreased 17 
percent between 1990 and 2003, from 7.5 
to 6.2 per 1,000 live births and fetal deaths, 
primarily due to a decrease in the number 
of reported late fetal deaths (28 weeks of 
gestation or more). Fetal mortality rates did 
not decline significantly between 2003 and 
2005 (Figure 2).4 In 2005, there were 25,894 
fetal deaths (20 weeks of gestation or more), 
almost equal to the number of infant deaths 
(28,384 infant deaths in 2005)2,4 

Neonatal deaths and stillbirths may have 
similar root causes, and perinatal mortality 
rates are calculated to monitor both of these 
obstetric events around the time of delivery. 
For both definitions, there was a decrease 
in perinatal mortality rates between 1990 
and 2003, and rates remained relatively 

unchanged between 2003 and 2005. There 
was a steeper decrease in the perinatal 
mortality rate for definition I, since almost 
all of the decrease in fetal deaths occurred 
among late fetal deaths.4 For definition I, 
the perinatal mortality rate decreased 25 
percent between 1990 and 2003 (from 9.0 
to 6.7 per 1,000 live births and fetal deaths) 
and remained stable at 6.6 in 2005; while, 
for definition II, the perinatal mortality 
rate decreased 17 percent between 1990 
and 2003 (from 13.1 to 10.8 per 1,000 live 
births and fetal deaths) and also remained 
relatively unchanged at 10.7 in 2005.4 

More than half (58 percent) of all perina-
tal deaths in the United States are fetal deaths 
occurring at 20 weeks of gestation or more, 
but less is known about their incidence and 
etiology.4 Challenges to the reliability and 
quality of fetal death data include differences 
in state reporting requirements and the com-
pleteness of fetal death certificate reporting.4,6 
Improved and consistent reporting of fetal 
deaths is needed to understand the underly-
ing risks associated with perinatal death and 
strategies for prevention.

Improved and 
consistent 

reporting of fetal 
deaths is needed 
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underlying risks 
associated with 
perinatal death 
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Figure 2: Fetal Mortality Rates by Gestational Age United States, 1990-2005
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Figure 2: Fetal Mortality Rates by Gestational Age
United States, 1990- 2005
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Source: National Center for Health Statistics, fetal death data.
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Further 
investigation 
of short-term 
and long-term 
outcomes of 
infants stratified 
by gestational age 
is needed to guide 
optimal obstetric 
and neonatal 
management.

Figure 3. Preterm Births by Gesta�onal Age,
     United States, 1981-2008*

*Preliminary. 2008 gesta�onal age categories do not sum to total due to rounding.
Very preterm is less than 32 completed weeks gesta�on. Late preterm is between 34 and 36 weeks gesta�on.
Preterm is less than 37 completed weeks gesta�on
Source: Raju TN. Epidemiology of late preterm (near-term) births. Clin Perinatol 2006;33(4):751–63.
Na�onal Center for Health Sta�s�cs, final natality data and 2008 preliminary natality data.
Prepared by the March of Dimes Perinatal Data Center, 2010.
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Very preterm is less than 32 completed weeks gestation. Late preterm is between 34 and 36 weeks gestation. 
Preterm is less than 37 completed weeks gestation 
Sources: Raju TN. Epidemiology of late preterm (near-term) births. Clin Perinatol 2006;33(4):751–63. 
National Center for Health Statistics, final natality data and 2008 preliminary natality data. 
Prepared by the March of Dimes Perinatal Data Center, 2010.
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Gestational Age
Preterm birth (less than 37 completed weeks 
gestation) is a serious clinical and public 
health problem, affecting more than half a 
million births in the United States each year, 
or 1 in every 8 births. Rates of preterm birth 
have increased 35 percent since 1981 (9.4 
percent to 12.7 percent in 2007).7 Infants 
born prematurely are at increased risk for 
newborn death and morbidity, including 
respiratory problems and developmental 
delays. Estimates of societal economic costs 
associated with preterm birth total more 
than $26 billion annually.8 

Infants born very preterm (less than 32 
weeks completed gestation) are at greatest 
risk of death and long-term disability and 
accounted for 2.0 percent of live births in 
2007.7 During the last two decades, rates 
of very preterm birth have remained steady, 
while late preterm births (between 34 and 
36 weeks gestation) increased 43 percent 
(6.3 percent in 1981 to 9.0 percent in 
2007).7,9 However, 2008 preliminary data 

suggest a decline in rates of late preterm and 
preterm births (8.8 percent and 12.3 percent 
in 2008, respectively) (Figure 3).10 Late  
preterm births comprise more than 70 per-
cent of all preterm births and are the fastest 
growing subgroup of preterm births.11  
Compared to term infants, these infants 
have a higher incidence of morbidity, includ-
ing respiratory distress syndrome, tempera-
ture instability and jaundice and have three 
times the infant mortality rate.12,13 Late 
preterm births require more resources than 
term births, such as longer hospital stays 
and higher hospital costs associated with 
NICU admissions.14 

The gestational age distribution of term 
births (37 to 41 completed weeks gesta-
tion) has changed since the 1990s. Between 
1990 and 2007, births at 37 and 38 weeks 
gestation increased 45 percent (from 19.7 
percent to 28.6 percent of all live births), 
while births at 40 and 41 weeks gestation 
decreased by 26 percent, (from 36.7 percent 
to 27.2 percent of all live births).15 Recent 
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evidence shows disparate birth outcomes 
for infants born at 37 and 38 weeks gesta-
tion, compared to infants born at 39 and 
40 weeks gestation. A study by Zhang and 
Kramer16 revealed that despite a low abso-
lute risk of infant death at term, singleton 
infants born at 37 weeks had increased neo-
natal mortality rates, compared to infants 
born at 40 weeks (0.66 and 0.34 per 1,000 
live births, respectively). Recent studies 
of elective deliveries found increased rates 
of respiratory problems and admission to 
NICUs for infants born at 37 and 38 weeks, 
compared to those born at 39 weeks.17,18 
Further investigation of short-term and 
long-term outcomes of infants stratified by 
gestational age is needed to guide optimal 
obstetric and neonatal management.

Birthweight
Low birthweight (<2500 grams or 5½ 
pounds) and preterm birth are inter-related. 
Infants are born low birthweight because 
they are born preterm, experience intrauter-
ine growth restriction, or both. More than 
43 percent of preterm births also are born 
low birthweight, and nearly 67 percent of 
low birthweight infants are born preterm.15 
In 2007, 8.2 percent of live births, or 1 in 
12 infants, were born low birthweight and 
1.5 percent of infants were born very low 
birthweight (<1500 grams or 31⁄3 pounds) in 
the United States.7 In the past two decades, 
rates of low birthweight have increased  
21 percent (from 6.8 percent in 1981  
to 8.2 percent in 2007), and rates of very  
low birthweight have increased 25 percent  
(1.2 percent in 1981 to 1.5 percent in 
2007).7 According to 2008 preliminary birth 
data, rates of low birthweight and very low 
birthweight remained unchanged (8.2 per-
cent and 1.5 percent, respectively).10 

Low-birthweight infants are at increased 
risk for neonatal morbidities, long-term 
disability and death.19 Very low-birthweight 
infants are more than 100 times as likely 
and low-birthweight babies are more than 
25 times as likely to die in the first year of 
life compared with infants not born  
 

low birthweight.3 Although improvements 
in neonatal care19 have increased infant 
survival, research is needed to address the 
underlying causes of low birthweight and 
its relationship to preterm birth, in order to 
reverse increasing low-birthweight trends. 

Maternal Mortality
When reporting maternal death, the 
National Center for Health Statistics relies 
on the World Health Organization defini-
tion: “The death of a woman while preg-
nant or within 42 days of termination of 
pregnancy, irrespective of the duration 
and site of the pregnancy, from any cause 
related to or aggravated by the pregnancy 
or its management, but not from accidental 
or incidental causes.”20 After a period of 
steep decline following the 1950s, when 
the maternal mortality rate was approxi-
mately 83 deaths per 100,000 live births, 
maternal deaths in the United States began 
to increase between 2002 and 2006 (8.9 to 
13.3 per 100,000 live births) (Figure 4).21 
In 2002, a new question was added to the 
Standard Certificate of Death to utilize addi-
tional codes identified in the International 
Classification of Diseases, tenth revision 
(ICD-10) for deaths related to pregnancy, 
and facilitated the identification of late 
maternal deaths, deaths caused by preg-
nancy that occurred from 43 days to 1 year 
postpartum.22 The addition of a separate 
pregnancy status question on the death  
certificate in 2002 resulted in an increase in 
the reported maternal mortality rate.22 

Maternal mortality rates will likely 
increase, as more states adopt the revised 
death certificate. In addition, a recent  
study in Maryland found that enhanced 
surveillance efforts, which include linking 
maternal death certificates with infant birth 
and fetal death records, along with review 
of medical examiner records and death  
certificates, led to higher reported maternal  
mortality rates than information from  
death records alone.23 Nationally, enhanced  
ascertainment through CDC’s Pregnancy  
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Related Mortality Surveillance System 
(PMSS) captures and evaluates reported 
deaths causally related to pregnancy from 
all available information, including death 
certificates, maternal mortality review 
committee reports, autopsy reports and 
matched birth and fetal death certificates.24 
Although maternal deaths are relatively rare 
events, research and improved surveillance 
are needed to evaluate whether the recent 
increase in maternal mortality in the United 
States is real or due to increased reporting 
associated with the addition of a pregnancy 
status question on the death certificate.

Neonatal Morbidity and 
Developmental Outcomes
While infant mortality rates have declined 
over the past several decades, the resulting 
improved survival may mean increases in 
morbidity, particularly for those infants at 
younger gestational ages. About 10 percent 
of all newborns in the United States are  
 
 

admitted to a NICU due to birth defects, 
prematurity or problems associated with 
delivery.25 Advances in neonatal care, such 
as surfactant therapy and antenatal corti-
costeroids, are now widely available and 
have increased the survival of infants admit-
ted to the NICU.26 A recent study of low-
risk spontaneous, singleton, late preterm 
deliveries demonstrated a strong relation-
ship between gestational age and neonatal 
morbidities (e.g., NICU admission, respira-
tory and infectious morbidities). Neonatal 
morbidities decreased gradually as gesta-
tional age increased from 34 weeks and 
reached a nadir at 39 weeks27 underscoring 
the importance of monitoring neonatal mor-
bidities in addition to mortality. However, 
tracking systems are generally not available 
to evaluate these outcomes, which are often 
identified after the infant is discharged from 
the hospital. Clinical data systems that link 
patient encounters across the continuum 
of health care are critical to monitoring the 
morbidities that may result from improved 
infant survival. 

Figure 4: Maternal Mortality Rates
               United States, 1950-2006

Source: National Center for Health Statistics, final mortality data
Prepared by the March of Dimes Perinatal Data Center, 2010.A neonatal death occurs in the first 28 days of life. A postneonatal death occurs between 28 days and one year of life.  

Source: National Center for Health Statistics, 1960-1990 final mortality data, 1995-2006 period linked birth/infant  
death data. 
Prepared by the March of Dimes Perinatal Data Center, 2010.

Figure 4. Maternal Mortality Rates, United States, 1950-2006
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Research on long-term neurodevelop-
mental and school-related outcomes have 
focused almost exclusively on the highest 
risk infants who are very preterm and very 
low birthweight. Studies of these vulnerable 
infants have demonstrated moderate-to-
severe deficits in academic achievement and 
behavior problems, which correlate strongly 
with immaturity at birth.28 Much less is 
known about the growing number of infants 
born late preterm, but emerging evidence 
suggests that these infants are more likely 
to develop cerebral palsy and are slightly 
more likely than babies born term to have 
developmental delays.29,30 One recent study 
found late preterm infants had lower read-
ing and math scores in first grade and were 
more likely to participate in special educa-
tion compared with those born at term.31 
These findings highlight the need to assess 
long-term outcomes of late preterm infants 
to adequately weigh risks and benefits of 
late preterm deliveries. More studies beyond 

the neonatal period are needed to examine 
factors associated with developmental and 
intellectual disabilities manifested in child-
hood and later in life.

Disparities in Perinatal Outcomes
Considerable disparities in perinatal out-
comes by race/ethnicity, maternal age and 
geography persist, despite efforts to narrow 
these gaps. For example, adverse birth out-
comes among infants of black mothers are 
disproportionately higher than those of their 
counterparts in other racial/ethnic groups, 
across all economic and education strata. 

While infant mortality has reached histor-
ic lows, infants born to non-Hispanic black 
mothers are more than twice as likely as 
infants born to non-Hispanic white mothers 
to die in the first year of life (13.4 and 5.6 
per 1,000 live births in 2006) (Figure 5).1 
While the gap in mortality rates for black 
and white infants has narrowed slightly, the 
rate for black infants consistently remained 

Source: Na�onal Center for Health Sta�s�cs, 1995-present period linked birth/infant death data.
Note: All race categories exclude Hispanic births.
Prepared by the March of Dimes Perinatal Data Center, 2010.

Figure 5. Infant Mortality by Race/Ethnicity,
    United States, 1995-2006

Source: National Center for Health Statistics, 1995-present period linked birth/infant death data. 
Note: All race categories exclude Hispanic births. 
Prepared by the March of Dimes Perinatal Data Center, 2010.

Figure 5: Infant Mortality by Race/Ethnicity, United States, 1995-2006
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more than twice the rate for white infants 
throughout the past decade. 

Furthermore, in 2007, more than 18 per-
cent of infants born to black mothers (18.3 
percent) were preterm, compared with 
approximately 12 percent of infants born to 
white and Hispanic mothers (11.5 percent 
and 12.3 percent, respectively).7 During 
the 1990s, disparities in preterm birth 
between black and white infants narrowed, 
but beginning in 2000 preterm birth rates 
began to increase for black infants (17.4 
percent in 2000 to 18.3 percent in 2007).7 
Infants born to non-Hispanic Native 
American mothers have similar disparities, 
with higher rates of preterm birth (14.1 
percent in 2007) compared to infants born 
to non-Hispanic white mothers.2 While 
race has been used as a proxy for socioeco-
nomic factors, studies show that differences 
in preterm birth rates between black and 
white women remain after adjusting for 
socioeconomic differences.8 

Disparities in outcomes also are recog-
nized among maternal age groups. Rates of 
preterm birth, low birthweight, and infant 
death follow a U-shaped distribution, with 
the highest rates at the extremes of maternal 
age. For example, in 2007, preterm birth 
rates for teens younger than 18 and women 
older than 40 were 16.2 percent and 17.2 
percent, respectively, while the rate for 
women ages 25 to 29 was 11.6 percent.2 
This has been particularly relevant during 
the past 25 years, as the rate of births has 
increased among women older than 35. 
While an increasing number of women of 
advanced maternal age are giving birth, the 
rate of births to teens decreased 34 percent 
between 1991 and 2005 (61.8 to 40.5 per 
1,000 women ages 15 to 19).7 This down-
ward trend stopped between 2005 and 
2007, when the teen birth rate increased 5 
percent to 42.5 per 1,000 women ages 15 to 
19.7 Disparities by race/ethnicity contribute 
to adverse reproductive outcomes among 
teens. Contributing to these troubling out-
comes are the economic, social and educa-
tional disadvantages that teen mothers face.  
 

At the other extreme, women of advanced 
maternal age have an increased potential 
for obstetric and medical complications and 
spontaneous multiple births. They also are 
more likely than younger women to receive 
infertility treatment, thus increasing the risk 
of multiples and adverse outcomes. 

Regional variation in perinatal outcomes 
is apparent, with Southern states dispropor-
tionately affected. Preterm birth rates have 
been consistently higher in the south: Mis-
sissippi, Alabama and Louisiana exhibited 
some of the highest preterm birth rates in 
2007 (18.3 percent, 16.6 percent and 16.6 
percent, respectively).7 Even when state pre-
term birth rates are adjusted for race/ethnic-
ity, these states still have some of the highest 
preterm birth rates in the nation. In addition, 
Mississippi and Louisiana’s infant mortality 
rates were also among the nation’s highest 
in 2006 (10.5 and 10.0 per 1,000 live births, 
respectively).1 

Factors that influence disparities in 
perinatal health are complex and not 
fully understood. Improving maternal and 
infant health requires addressing disparities 
through continued research and multidisci-
plinary approaches to understand contribut-
ing factors, including differential risk expo-
sures associated with social, biological and 
clinical factors before and during pregnancy, 
labor and delivery.  

Changes in Obstetrical Practice
The increasing rates of cesarean delivery 
and labor induction (initiation of uterine 
contractions prior to spontaneous onset of 
labor) reflect changing obstetric practice 
patterns in the United States. In the past 
decade, the cesarean delivery rate increased 
more than 50 percent, from a low of 20.7 
percent in 1996 to a high of 31.8 percent 
of live births in 2007.7 This trend reflects 
a marked increase in the primary cesarean 
delivery rates and a sharp decline in the rate 
of vaginal birth after cesarean (VBAC).7 
To advance understanding of the issues 
associated with VBAC, including concern 
of uterine rupture associated with a trial 
of labor, in 2010 the National Institutes of 
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Health convened a Consensus Development 
Conference on VBAC and recognized a trial 
of labor as a reasonable option for many 
pregnant women with one prior cesarean 
delivery with a low-tranverse incision.32 
Total cesarean delivery rates are likely to 
continue rising, given that the majority 
of women with a previous cesarean deliv-
ery will subsequently deliver by cesarean. 
Similarly, induction rates have substantially 
increased since 1990, more than doubling, 
from 9.5 percent of live births to 22.8 per-
cent in 2007.7 While many obstetric inter-
ventions are undertaken for maternal and 
fetal indications, these trends are troubling 
in light of the shift in the gestational age 
distribution towards earlier delivery.33 One 
study revealed that the increase in singleton 
preterm births between 1996 and 2004 
occurred primarily (92 percent) among 
cesarean deliveries.11 Another recent study 
found labor induction and cesarean delivery 
were related to the increase in the singleton 
preterm birth rate between 1991 and 2006. 
Finally new birth certificate data from 19 
states revealed that 42 percent of singleton 
preterm infants were delivered by obstetrical 
intervention without spontaneous onset of 
labor in 2006.34 Further research is needed 
to understand the underlying reasons for 
the increase in labor induction and cesarean 
delivery and the risks and benefits of obstet-
rical interventions for mothers and infants. 

Between 1996 and 2006, Assisted Repro-
ductive Technology (ART) procedures 
doubled and now account for approxi-
mately 1 percent of live births.35 Recent 
findings suggest an association between 
ART and birth defects.36 Women who 
conceive through ART are more likely than 
those who conceive naturally to deliver 
multiple-birth infants. Multiple births are at 
increased risk for preterm birth, low birth-
weight and infant mortality. In addition to 
the risks associated with multiple births, 
singleton ART infants are more likely to be 
born preterm and low birthweight. Approx-
imately 9 percent of singleton ART infants 
were low birthweight in 2006, compared 

to 6 percent of singleton births nationally.35 
Furthermore, a recent study found that  
4.6 percent of live births in 2005 were con-
ceived with ovulation stimulation therapy 
and accounted for four times as many live 
births as ART alone.37 Approximately 23 
percent of infants born as multiples were 
conceived with ovulation stimulation thera-
py.37 For more than a decade, the CDC has 
maintained the National ART Surveillance 
System, a population-based registry of ART 
treatments performed in the United States. 
Similarly, it is important to consider feasible 
methods of conducting sentinel surveillance 
on non-ART ovulation medications and any 
associated health risks.35,37 

Improved Data Systems
Population-based perinatal data systems, 
such as vital statistics, disease registries and 
hospital discharge data are fundamental to 
identifying and monitoring perinatal out-
comes. State-based surveys of women who 
have given birth and women of childbear-
ing age, which include the Pregnancy Risk 
Assessment Monitoring System (PRAMS) 
and Behavioral Risk Factor Surveillance 
System (BRFSS), provide valuable infor-
mation from women about their risk and 
health behaviors.38 

Still, these extant data sources are limited 
in scope. Recent national attention on 
steadily increasing rates of cesarean deliv-
ery and labor induction point to changing 
obstetric practice, but key information 
regarding clinical decision making and the 
necessity of intervention is lacking. It is 
well documented that vital records data on 
maternal pre-existing medical conditions 
and complications of pregnancy are under-
reported.39 Researchers and clinicians will 
need to look to enhanced data systems to 
understand the etiology of multi-factorial 
perinatal outcomes, such as preterm birth. 

Linked Data Systems
The limitations of current population-based 
data systems underscore the need for linked  
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perinatal databases that connect preconcep-
tion information, maternal medical condi-
tions and pediatric outcomes, so we can 
fully understand the influence of maternal 
conditions on adverse birth outcomes.38 
Linked data systems have the potential to 
examine differential risks before, during and 
after pregnancy and provide a better under-
standing of the factors that lead to dispari-
ties in perinatal health. Much has been writ-
ten about the significance of preconception 
health to neonatal outcomes,40 and using 
linked perinatal data files for epidemiologic 
analyses of genetic and environmental fac-
tors and their interactions before and during 
pregnancy would provide a valuable contri-
bution to understanding related conditions 
and long-term sequelae related to adverse 
pregnancy outcomes. 

An innovative, linked reproductive 
data system is the Massachusetts Preg-
nancy Early Life Longitudinal (PELL) 
data system, which utilizes a broad range 
of existing public health databases. The 
PELL data system incorporates data on 
successive deliveries with linkages to birth 
and fetal death certificates, hospital deliv-
ery records and care use data and public 
health program participation data, such 
as early intervention programs. Using the 
PELL perinatal data system, researchers 
can investigate maternal and infant health 
questions that have previously been subject 
to methodological barriers. For instance, 
study investigators have been able to esti-
mate newborn morbidity risk associated 
with gestational age and selected maternal 
conditions.41 Opportunities exist at the state 
level for additional linkages between vital 
records and hospital discharge data, such as 
administrative data (e.g., Medicaid), health 
care services (e.g., substance use treatment) 
and educational programs (e.g., special 
education). Expanded, linked perinatal 
data systems serve as valuable data sets for 
epidemiologic research, program planning, 
evaluation and policy development. 

Model successive pregnancy data systems, 
like those established in Denmark, Sweden 
and Norway, represent the ideal linked 
perinatal data systems.38 Compulsory birth 
registration data can be linked with other 
registries in these Scandinavian countries to 
provide long-term medical and social out-
comes subsequent to adverse birth outcomes. 
These unique data systems provide valuable 
information on siblings and intergenerational 
studies that are vital to researchers as they 
study genetic, medical and environmental 
predictors of preterm birth and fetal loss. 
These registries and linked data systems may 
not be feasible in the United States but may 
inform our efforts to develop state-based 
linked perinatal data systems.38 

Clinical Databases
Primary data sources, such as electronic med-
ical records (EMR), provide an opportunity 
to collect patient-specific data that are gath-
ered from multiple points, including medical 
records from prenatal care, labor and deliv-
ery. Although the cost of implementation and 
privacy concerns are potential barriers, EMR 
offers a rich data repository that evaluates 
clinical practices by monitoring risk factors, 
interventions and outcomes. In an integrated 
health care system in Utah, EMRs were que-
ried to establish baseline incidence of patient 
admissions for elective induction of labor or 
planned elective cesarean delivery. Data from 
these records informed a quality improve-
ment program, which regularly reported the 
prevalence of early term elective deliveries, 
monitored clinical outcomes and tracked the 
progress of the intervention.42 

Targeted clinical information collected 
from select populations helps providers 
focus on specific quality-of-care issues. For 
example, the Vermont Oxford Network 
(VON), a voluntary collaborative group of 
neonatal intensive care units (NICUs), main-
tains a robust very low-birthweight (VLBW) 
database of infants 401 to 1500 grams born 
at participating hospitals or admitted to 
them within 28 days of birth. The VLBW 
Database allows for detailed evaluation 
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and provides comprehensive, confidential 
reports to participating hospitals that sup-
port quality improvement projects and peer 
review.43 A study from VON examined the 
timing of initial surfactant treatment for 
high-risk preterm infants and found vari-
ability among participating hospitals with 
many infants receiving delayed treatment. 
Evidence from randomized clinical trials 
supports prophylactic or early surfactant 
treatment, and data from VON indicated 
opportunities for practice change and 
improvement.44 

The recent release of a perinatal perfor-
mance measure set by The Joint Commis-
sion provides unique opportunities to use 
data for quality improvement. In 2009, The 
Joint Commission, in consultation with a 
technical advisory panel, identified a set 
of evidence-based perinatal measures to 
replace and expand upon the previously 
used Pregnancy and Related Conditions. 
Endorsed by the National Quality Forum, 
this measure set, termed Perinatal Care, 
addresses elective delivery, cesarean section, 
antenatal steroids, health care-associated 
bloodstream infections in newborns and 
exclusive breast milk feeding45 and provides 
hospitals with standardized measures to 
evaluate the quality of perinatal care. 

Conclusion and Recommendations
Despite major reductions in United States 
infant mortality to rates well below 10 per 
1,000 live births since 1989, the decline 
has stalled in recent years. While dra-
matic improvements in neonatal care have 
increased survival, preterm birth and low 
birthweight rates have increased. These 
trends may lead to decreased fetal losses 
and increased infant and childhood short- 
and long-term morbidities, but current data 
systems do not allow for monitoring these 
potential benefits and risks. Moreover, no 
single data system exists to track outcomes 
across the continuum of preconception, 
prenatal and postpartum care. 

Improved epidemiologic data systems are 
needed to advance research and policy to 
improve birth outcomes, including:
1. A robust, timely national vital statis-

tics system, which includes data qual-
ity assessments, to ensure that reliable 
and accurate information is collected 
and that all states implement the 2003 
revised birth certificate to eliminate dis-
parities in information gathering by state  

2. A focused transdisciplinary research 
agenda on the causes of and contributors 
to adverse birth outcomes that involves 
basic science, as well as epidemiological, 
clinical, and behavioral and social sci-
ence disciplines

3. Use of lessons from investments in 
existing linked databases, such as PELL 
in Massachusetts, to establish contem-
porary data sets that allow for linkages 
with clinical systems to create a com-
prehensive system that captures data on 
infant outcomes and maternal health 
before, during and after pregnancy, and 

4. Assurance that validated perinatal care 
performance measures, such as the 
new set of Joint Commission perinatal 
measures, are adequately supported and 
monitored throughout the country to 
provide uniform, comparable data.

The complex, multifactorial contributors to 
overall rates of adverse outcomes, as well 
as disparities within population subgroups, 
require more sophisticated, clinically rel-
evant databases to conduct research so that 
we can address and, ultimately, improve 
perinatal health.   
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Evolution of Patient- and  
Family-Centered Perinatal Care
Early in the 20th century, labor and delivery 
began moving from the home environment 
to the hospital setting, where infection con-
trol and medical interventions increasingly 
led to improved health outcomes, including 
decreased infant mortality.2 In the hospital, 
for the purposes of infection control and 
ease of care, mother was separated first 
from her husband and family and then, 
after childbirth, from her baby.3 

By the late 1940s, some recognition of the 
need to focus on patient (mother and baby) 
and family in the hospital setting began to 
emerge, followed by a clear impetus for  
patient- and family-centered care that fol-

lowed in the 1970s and continues today. 
This impetus came directly from the con-
sumer4: an informed, involved, empowered, 
participatory consumer. The societal move-
ment of informed and empowered consum-
ers also brought parents back into the care 
of their newborn and began a period of 
more fully including parents in the care of 
their child.5 

Patient- and Family-Centered Care 
Today — Definitions and Principles
Patient-centered care and family-centered 
care are often considered two distinct 
approaches; however, in perinatal care, the  
woman (patient) and the family become one 
and the same, as the pregnancy progresses 

Chapter 4:  
The Role of Patients and Families  
in Improving Perinatal Care 

Involving the consumer, whether patient or family, in improving the quality 

of perinatal care starts by understanding and embracing health care practice 

that is patient- and family-centered. As defined by the Institute for Patient- 

and Family-Centered Care, “patient- and family-centered care is an innova-

tive approach to the planning, delivery and evaluation of health care that is 

grounded in mutually beneficial partnerships among health care providers, 

patients and families.”1 • This chapter introduces the concepts and principles 

of patient- and family-centered care and describes ways in which women and 

families can improve and enhance their own care and health outcomes, as well 

as ways in which they can become involved in health system organizational 

change. It should be noted that the term “patient” will most often refer to the 

pregnant or postpartum woman, and “family” will most often refer to the par-

ents of the neonate. The chapter concludes with recommendations for increas-

ing the involvement of women and families in their own care and in quality 

improvement initiatives and, for continuing efforts to advance the practice of 

patient- and family-centered care in perinatal settings.

Scott D. Berns, Siobhan M. Dolan, Carole Kenner,  
Marie R. Abraham, Joanna Celenza, and Beverley H. Johnson
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along the perinatal continuum. All along 
the spectrum, the woman defines the family. 
At the preconception and pregnancy stages, 
the woman is the patient, and she defines 
her “family” (husband, partner, mother, 
doula, others), and how she wishes them 
to be involved in her health care. After the 
birth of her baby, the mother’s role is that 
of both patient (postpartum/interconcep-
tion) and, together with the father or other 
identified partner, and others, family of the 
patient-baby. In this aspect of perinatal care, 
the parents of the baby define the family 
and how they wish to be involved in their 
infant’s care. 

As the concepts of patient- and family-
centered care have evolved, so have  
principles relevant to perinatal care (see 
Appendices). These concepts and principles 
focus primarily on the woman and family  
as informed, supported participants, and  
decision makers.

Patient- and family-centered perinatal 
care focuses on women’s experience of 
care. It encompasses compassion, empathy 
and responsiveness to the strengths, needs, 
values and expressed preferences of women 
and families.5

The Evolving Roles of Women and 
Families in Improving Perinatal Care 
With hospitals’, ambulatory clinics’, and 
other health care organizations’ explicit 
commitment to a patient- and family-
centered approach to care, women and 
families are encouraged and supported to 
be involved at two levels: first, in their  
own care, and second, to participate in 
quality improvement, health care redesign 
and systems change, which, ultimately, will  
 

improve care for others. Specific examples 
of patient and family involvement in 
perinatal quality improvement are detailed 
later in this chapter. 

Examples of the Successful 
Involvement of Women and Families 
in Their Care Experiences Across the 
Perinatal Continuum
The full involvement of women and 
families in their own health care has been 
shown to improve perinatal health out-
comes. The following section provides 
evidence-based examples of ways in which 
women and families can become actively 
engaged in their own health care: learning 
about their family history, participating 
in CenteringPregnancy®, a group prena-
tal care model that has reduced the inci-
dence of preterm birth among high-risk 
populations,6 and using family support and 
palliative and end-of-life care programs 
when necessary. Further information about 
CenteringPregnancy® is included in Chapter 
10. Skin-to-skin, or baby-to-parent, kanga-
roo care holding is another example, rec-
ommended in the Guidelines for Perinatal 
Care,7 which improves the health of the 
neonate and decreases parental stress. It is 
discussed in Chapter 8.8,9 

Family history
One way that women and families can 
take an active role in their care is to learn 
about their family history. In this genomic 
era, family history serves as an important 
tool for understanding inherited risk, not 
only for rare genetic conditions but also for 
adverse perinatal outcomes and common 
chronic conditions. 

In 2004, the United States Surgeon 
General initiated National Family History 
Day,10 which is celebrated on Thanksgiving 
Day each year. Individuals are encouraged 
to speak with family members and learn 
about their family history. Learning one’s 
family history can equip individuals to take 
steps, such as behavior modification or pre-
ventive measures, to reduce their inherited 
risk for disease. 

Patient- and 
family-centered 
perinatal care 
focuses on women’s 
experience of care. 
It encompasses 
compassion, 
empathy and 
responsiveness 
to the strengths, 
needs, values 
and expressed 
preferences of 
women and 
families.

respect

collaboration

information sharing

diversity

support

empowerment

active participation

individualized.

Key components of  
patient- and family-centered care: 



36 marchofdimes.com Toward Improving the Outcome of Pregnancy III

The Role of Patients  
and Families in 
Improving  
Perinatal Care

In the preconception and prenatal peri-
ods, family history can be a screening tool 
for some birth defects, single gene disorders, 
adverse birth outcomes and common com-
plex conditions.11 An important example in 
the area of structural birth defects is neural 
tube defects (NTD). In the preconception 
period, women who report having a person-
al or family history of neural tube defects 
are advised to take a higher-dose folic acid 
supplement of 4 mg daily, in contrast to the 
routine recommendation of a 0.4 mg folic 
acid supplement, during the month before 
and continuing through the first trimester.12 
Such a targeted recommendation has been 
shown to reduce the risk of recurrent NTDs 
by approximately 70 percent.13 

Knowing their family history also allows 
women to identify various ancestries for 
which carrier screening is offered. A woman 
of Ashkenazi Jewish ancestry can undergo 
carrier screening for a panel of serious 
autosomal recessive conditions,14 and if she 
is identified as a carrier, then her partner 
should also be tested to see if he is a carrier 
of the condition. Similarly, South Asian or 
Mediterranean ancestry can suggest carrier 
screening for hemoglobinopathies.15 Also, 
a family history of undiagnosed develop-
mental delay or intellectual disability serves 
as a red flag for Fragile X syndrome carrier 
screening.16 In the case of these recessive 
genetic conditions, knowing one’s family 
history can allow identification of pregnan-
cies at risk by identifying couples with both 
partners as carriers. 

Finally, learning of a family history of 
common complex conditions, such as diabe-
tes or heart disease, may motivate individu-
als to attain a healthy lifestyle.17 Adult onset 
cancers, such as hereditary breast or ovarian 
cancer, can be detected in a family history, 
and women can now receive genetic testing, 
preventive treatments and surgical interven-
tions to decrease risk.18 Adverse birth out-
comes, such as preterm birth and stillbirth, 
which follow a complex disease model in 
which genetic and environmental factors  
 
 

contribute, can be identified in families and 
allow women to take risk-reducing mea-
sures, such as quitting smoking or treating 
infections.19 

CenteringPregnancy®

CenteringPregnancy is a model of prenatal 
care which uses the power of groups and 
relationships to guide women through the 
prenatal period. Women who participate 
in such care have demonstrated improved 
birth outcomes. A 2003 study showed that 
group prenatal care resulted in higher birth-
weight, especially for preterm infants,20 and 
a randomized controlled trial published in 
2007 demonstrated a 33 percent reduction 
in preterm births among women participat-
ing in CenteringPregnancy.6 

The model, developed by Sharon Rising, a 
certified nurse midwife in Connecticut, and 
popularized throughout North America, 
brings women together with their provid-
ers for monthly group meetings, where 
they meet with their provider and engage 
in group discussions on topics related to 
their particular stage of pregnancy, such as: 
nutrition, exercise, relaxation techniques, 
understanding pregnancy problems, infant 
care and feeding, postpartum issues, includ-
ing contraception, communication and 
self-esteem, comfort measures in pregnancy, 
childbearing, abuse issues, parenting and 
childbirth preparation and postpartum 
depression.21 Groups are composed of 
women with similar due dates, so that their 
experiences parallel as their pregnancies 
progress. The CenteringPregnancy model 
brings together all three components of pre-
natal care: risk assessment, education and 
support within the group.22 

CenteringPregnancy embraces a patient- 
and family-centered approach with rela-
tionship building at its core. Relationships 
between women and their families, provid-
ers and other pregnant women provide a 
strong support network and empower par-
ticipants. Women who participate in group 
prenatal care report overall satisfaction and 
often indicate they prefer group prenatal  
 

One way that 
women and 

families can take 
an active role in 

their care is to 
learn about their 

family history.
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care to individual care.22 This highly  
successful model of patient- and family- 
centered care, offered under the auspices 
of the Centering Health Care Institute,23 is 
presented during pregnancy as Centering-
Pregnancy; during the first year of parenting 
as CenteringParenting; and, as Centering-
Lifecycle during periods of chronic illness. 

NICU Family Support®

In 2001, as a core component of its 
national Prematurity Campaign, the 
March of Dimes Foundation embarked 
on a nationwide initiative, NICU Family 
Support, to provide information and com-
fort to families during the hospitalization 
of their newborn in a newborn intensive 
care unit (NICU), during the transition 
home and in the event of a newborn death 
(marchofdimes.com/nicu). Built upon a 
family-centered philosophy and incorporat-
ing NICU families into every level of the 
project, NICU Family Support serves the 
mothers, fathers, siblings, grandparents 
and extended family of newborns admitted 
to the NICU. The initiative also includes a 
professional development component for 
NICU staff and promotes the philosophy 
of family-centered care throughout the 
entire NICU. 

March of Dimes NICU Family Sup-
port has been shown to have a positive 
impact on the stress level, comfort level and 
parenting confidence of NICU families.24 
Additionally, it enhances the receptivity 
of staff to family-centered care, including: 
open communication between profession-
als and parents; sharing of information and 
the meaning of information with parents; 
involvement of parents and families in the 
decision-making process; and the develop-
ment of policies and programs to promote 
parenting skills and family involvement.

Palliative and End-of-Life Care
Palliative and End-of-Life (EOL) care are 
critical parts of perinatal and neonatal care. 
Palliative care refers to comfort care and 
may be used in life-threatening situations or 
in end-of-life (EOL) cases. Why is this nec-
essary? In 2006, 66.8 percent of all infant 
deaths in the United States occurred during 
the neonatal period. The neonatal mortality 
rate per 1,000 live births was 4.5.25 

In 2003, the City of Hope National Medi-
cal Center and the American Association of 
Colleges of Nursing (AACN) recognized the 
need for specific neonatal/pediatric content 
in their End-of-Life Nursing Education Con-
sortium (ELNEC) train-the-trainer materi-
als. These training materials emphasize 
that a perinatal or neonatal life-threatening 
event or death contradict the expected, and 
that family is central to all interventions.26 
They incorporate the work of Catlin and 
Carter27 who developed a protocol for 
end-of-life palliative care. Key to this care 
is communication among health care team 
members and inclusion of the family in 
decision making. Other important aspects 
involve fully informing families about what 
to expect, the prognosis, symptom control, 
anticipated pain and pain relief.27 

Decisions, especially to initiate or dis-
continue life support, can be made as a 
team that includes the family. The goal is 
to anticipate and minimize the potential 
regrets of the family, support grieving and 
predict their support needs before, during 
and after the death. If this event is only 
life-threatening, then the family may still 
fear a death and need support long after 
the child recovers. 

While there is evidence that palliative, 
end-of-life care is more cost effective and 
improves the child and family’s quality of life 
more than in-hospital therapy, insurance and 
managed care plans often do not cover it. 
Parents who experience a stillbirth, a miscar-
riage or a diagnosis prenatally that predicts 
an early neonatal death also must be offered 
support and, in some instances, referral to 
perinatal hospice in order to work through  
 

Women who 
participate in 
group prenatal 
care report overall 
satisfaction and 
often indicate 
they prefer group 
prenatal care to 
individual care.



38 marchofdimes.com Toward Improving the Outcome of Pregnancy III

The Role of Patients  
and Families in 
Improving  
Perinatal Care

their grief.28,29 Table 1 below displays a few 
of the successful models of palliative and 
end-of-life pediatric care. 

Perinatal and neonatal hospice and pal-
liative care protocols are relatively new, 
but many groups recognize the need for 
them. Training programs such as ELNEC 
for nurses and other health professionals 
make access to education possible. More 
work must go into supporting research 
to test care models that result in positive 
family-centered outcomes. Evidence must be 
gathered to support models of excellence. 
Grassroots efforts must continue to increase 
public and policy-maker awareness of this 
area of care. Support must be garnered for 
insurance coverage for perinatal, neonatal 
hospice and respite care for parents. Above 
all, the voices of parents must be heard to 
shape the care that these vulnerable infants 
and families so richly deserve. 

Women and families as partners in  
perinatal quality improvement efforts
The informed and empowered consumer 
is vital to creating quality improvement 
initiatives, setting appropriate goals and 
measuring results. The contribution of 
women and families to systems change and 
quality improvement processes may include 
sharing their perspectives and experiences 

regarding the safety and quality of perina-
tal care and recommendations for change 
in a variety of ways: patient satisfaction 
surveys, focus groups, daily feedback in 
patient rounds, advisory councils, as well 
as serving as members of key unit, clinic 
and hospital committees.1,3 

Childbearing women and families have 
collaborated with health care profession-
als from many disciplines and settings 
to improve the health and well-being of 
women, infants and families and to improve 
systems of care. For example, a public 
family member actively participates on the 
American College of Obstetricians and 
Gynecologists Patient Education Editorial 
Board. This section describes examples of 
partnerships between families and health 
care professionals, specifically through 
the Vermont Oxford Network (VON), in 
perinatal quality improvement initiatives. 
VON is a nonprofit organization that works 
to improve the quality and safety of medical 
care for newborn infants and their families. 

VON has conducted multiyear quality 
improvement collaboratives, since 1995. 
As of 2010, there have been a total of six 
collaboratives. Except for the first, families 
have been involved in a variety of ways in 
the improvement work. When the second 
collaborative began in 1998, 11 out of 34 
centers chose to focus on developing poten-
tially better practices (PBPs) for family-
centered newborn intensive care. Families 
joined clinicians and other staff in site visits 
to exemplary hospitals, face-to-face collab-
orative meetings and improvement projects 
within their units. They also helped to iden-
tify PBPs and develop measurement tools. 
After the collaborative ended, many of these 
centers established formal structures for 
continued family involvement. This included 
creating family advisory councils, parent-led 
peer support programs and families-as-fac-
ulty programs for staff and trainees.32,33 

In the collaborative that began in 2002, 
three centers chose to build on the work of  
the previous collaborative. They focused on 
several PBPs developed by the earlier collab-
orative that related to the experience of care  

Table 1: Successful Models of Palliative and End-of-Life Care

The Children’s Hospice International 
(www.chionline.org)

The Initiative for Pediatric Palliative 
Care (www.ippcweb.org) 

Children’s Hospice and Palliative Care 
Coalition (www.childrenshospice.org)

Pediatric Advanced Care Team (PACT) 
project with Dana-Farber Cancer 
Institute and Children’s Hospital, 
Boston, MA; FOOTPRINTS(SM)30 

Pediatric Palliative Care Project by 
Children’s Hospital and Regional 
Medical Center, Seattle, WA31

Features models of excellence in 
pediatric hospice and palliative care 

Promotes family-centered care 
during life-threatening or death 
experiences 

Promotes positive pediatric 
palliative care 

Combines inpatient and  
community-based care using 
educational modules 

Uses a case management approach 
to pediatric palliative care26



39Toward Improving the Outcome of Pregnancy III marchofdimes.com

Percentage of Infants Receiving  
Any Breastmilk at Discharge

Percentage of Infants Receiving Exclusive 
Breastmilk Feeding at Discharge

Percentage of Mothers Initiating Breast Pumping

The Role of Patients  
and Families in 

Improving  
Perinatal Care

and family participation in care. These  
centers created and tested the Family-Cen-
tered Care Map, a web-based tool designed 
to facilitate the delivery of family-centered 
newborn intensive care throughout the 
clinical pathway of the infant and family 
from pre-admission through the transition 
to home (http://www.fccmap.org). This tool 
specified improvement strategies at critical 
points throughout an infant and family’s 
NICU experience. VON leadership also 
hired a family member to serve as a consul-
tant to this collaborative.34,35 

Increasing the involvement of families as 
members of the quality improvement teams 
became a primary goal. In alignment with 
its commitment to partnering with families, 
VON leadership appointed a family member 
to the newly formed advisory board for 
both the 2007 and 2009 collaboratives. All 
46 participating centers were encouraged to 
collaborate with families in their improve-
ment work during the face-to-face meetings, 
as well as in the work between meetings. 
Teams used a tool developed by staff at the 
Institute for Patient- and Family-Centered 
Care and a family advisor to measure their 
success in engaging families in quality 
improvement.36 

An example of a project that has emerged 
from these collaboratives is a volunteer 
Breastfeeding Peer Mentor program, initiat-
ed by the multidisciplinary Nutrition Group 
at the Intensive Care Nursery at Children’s 
Hospital at Dartmouth. The program was 
co-developed with a parent advisor whose 
twins received care in the NICU. The scope 
and goals of the program, as well as a vol-
unteer job description and plan for ongoing 
recruitment of volunteer mentors (mothers 
who have had experience breastfeeding and 
pumping in the NICU), were developed  
with the advisor. Plan-Do-Study-Act cycles 
were developed, tested and implemented  
by the Nutrition Group and are ongoing. 
Assessments of the program via monthly 
meetings with the mentors and ongoing 
training sessions are led by the most experi-
enced mentors, ensuring that the program  
 

meets the goals of the program and that 
the work is meaningful. The initial goal of 
the program was to encourage and support 
breastfeeding and breast pumping moth-
ers and their partners, but additional ideas 
and enhancements to the NICU environ-
ment also have been developed. Results 
show increases in percentages of mothers 
initiating breast pumping, as well as infants 
receiving breastmilk at discharge (Figure 1). 
The collaborative nature of the program has 
been an integral part of its success in the 
promotion and support of breastfeeding and 
has led to measurable improvements.37 

Figure 1: Trend Information on Breastfeeding
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Conclusions and Recommendations
• Providers should embrace patient- and 

family-centered care across the spectrum 
of perinatal care, including group prena-
tal care, family support in the NICU and 
palliative care. 

• Patients and families should be encour-
aged to learn about their family history 
in an effort to partner with providers to 
predict and manage risks for potential 
adverse birth outcomes. 

• National organizations, such as AAP, 
ACOG and AWHONN, as well as health 
care facilities, should consider including 
patients and families on some of their 
committees as one important way of 
demonstrating their support for patient- 
and family-centered care.  

• The health care system should embrace 
family involvement in perinatal quality 
improvement initiatives. 

Patient- and family-centered care is now 
recognized as a standard of care.5,7,38,39 
Patients and families are vital in improv-
ing perinatal care, including being key 
partners in perinatal quality improvement 
efforts. Knowing their family history, 
actively participating in group prenatal care 
(CenteringPregnancy®) and having access to 
family support programs and perinatal pal-
liative care programs are also ways in which 
patients and families can become more 
integrally involved in improving perinatal 
care outcomes.

Core Concepts of Patient- and Family-Centered Care
• Dignity and Respect. Health care practitioners listen to and honor patient and family 

perspectives and choices. Patient and family knowledge, values, beliefs and cultural back-
grounds are incorporated into the planning and delivery of care.

• Information Sharing. Health care practitioners communicate and share complete and  
unbiased information with patients and families in ways that are affirming and useful. 
Patients and families receive timely, complete and accurate information in order to  
effectively participate in care and decision making.

• Participation. Patients and families are encouraged and supported in participating in care 
and decision making at the level they choose.

• Collaboration. Patients and families are also included on an institution-wide basis.  Health 
care leaders collaborate with patients and families in policy and program development, 
implementation and evaluation; in health care facility design; and in professional education, 
as well as in the delivery of care. 

Source: Institute for Patient- and Family-Centered Care
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10 Principles of Family-Centered 
Maternity Care
 1. Childbirth is seen as wellness, not illness. 

Care is directed to maintaining labor, birth, 
postpartum and newborn care as a normal 
life event involving dynamic emotional, 
social and physical change.

 2. Prenatal care is personalized according to 
the individual psychosocial, educational, 
physical, spiritual and cultural needs of each 
woman and her family.

 3. A comprehensive program of perinatal 
education prepares families for active 
participation throughout the evolving process 
of preconception, pregnancy, childbirth and 
parenting.

 4. The hospital team helps the family make 
informed choices for their care during 
pregnancy, labor, birth, postpartum and 
newborn care, and strives to provide them 
with the experience they desire.

 5. The father and/or other supportive persons 
of the mother’s choice are actively involved 
in the educational process, labor, birth, 
postpartum and newborn care.

 6. Whenever the mother wishes, family and 
friends are encouraged to be present during the 
entire hospital stay including labor and birth.

 7. Each woman’s labor and birth care are 
provided in the same location unless a cesarean 
birth is necessary. When possible, postpartum 
and newborn care also are given in the same 
location and by the same caregivers.

 8. Mothers are encouraged to keep their babies 
in their rooms at all times. Nursing care 
focuses on teaching and role modeling while 
providing safe, quality care for the mother 
and baby together.

 9. When Mother-Baby care is implemented, the 
same person cares for the mother and baby 
couplet as a single-family unit, integrating 
the whole family into the care.

 10. Parents have access to their high-risk 
newborns at all times and are included in the 
care of their infants to the extent possible 
given the newborn’s condition.

From Phillips, C. Family-Centered Maternity 
Care. 1st ed. Sudbury (MA): Jones and Bartlett 
Learning; 2003.

American Academy of Pediatrics  
and the Institute for Patient- and 
Family-Centered Care Statement 
on Family-Centered Care and the 
Pediatrician’s Role
 1. Respecting each child and his or her family
 2. Honoring racial, ethnic, cultural and 

socioeconomic diversity and its effect on the 
family’s experience and perception of care

 3. Recognizing and building on the strengths of 
each child and family, even in difficult and 
challenging situations

 4. Supporting and facilitating choice for the 
child and family about approaches to care 
and support

 5. Ensuring flexibility in organizational policies, 
procedures and provider practices so services 
can be tailored to the needs, beliefs and 
cultural values of each child and family

 6. Sharing honest and unbiased information 
with families on an ongoing basis and in 
ways they find useful and affirming

 7. Providing and/or ensuring formal and 
informal support (e.g., family-to-family 
support) for the child and parent(s) and/or 
guardian(s) during pregnancy, childbirth, 
infancy, childhood, adolescence and young 
adulthood

 8. Collaborating with families at all levels of 
health care, in the care of the individual child 
and in professional education, policy-making 
and program development

 9. Empowering each child and family 
to discover their own strengths, build 
confidence and make choices and decisions 
about their health

From American Academy of Pediatrics.  
Family-centered care and the pediatrician’s role. 
Pediatrics 2003;112: 691-7.
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National attention on the rationale and 
opportunities for addressing risk factors for 
poor pregnancy outcomes prior to pregnan-
cy gained significant momentum in 2005, 
when the Centers for Disease Control and 
Prevention (CDC) convened a Select Panel 
on Preconception Care and Health Care.  
The CDC and Select Panel created a consen-
sus definition for preconception care:

Preconception care is a set of interven-
tions that aim to identify [as part of routine 
health care] and modify biomedical, behav-
ioral and social risks to a woman’s health  
or pregnancy outcome through prevention 
and management.1 

In addition, it identified four goals and 10 
recommendations (see Appendices) to guide 
expansion of preconception activities across 
the nation.1

The fundamental elements of preconcep-
tion care are broad and include screening 
and interventions for medical and social risk  
 

factors; providing vaccinations; assessing  
reproductive intentions; supporting the use  
of appropriate contraceptive methods and 
delivering health promotion counseling and 
health education tailored to an individual 
woman or couple’s risk profile. Based on 
recognition that everything that could be 
recommended in routine preconception 
health care would benefit a woman’s health, 
irrespective of pregnancy intentions, the 
preconception framework has shifted in the 
last decade from a focus on reproductive 
health to a wellness initiative for all women 
of reproductive age.2   

In addition to the Select Panel definition 
for preconception care, other related vocab-
ulary has begun to evolve and includes:

Preconception health promotion. Includes 
but is not limited to clinical care, because 
many influences interact to encourage or 
undermine high levels of wellness in individ-
uals of childbearing age. Influences include: 
family and community relationships and 
supports, environmental exposures in  
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Nearly 30 years ago, a movement began in this country to rethink traditional 

efforts to decrease the occurrence of poor pregnancy outcomes by addressing 

the health status of a woman or couple before pregnancy. This new framework, 

known as preconception care, consists of related activities that offer an avenue 

for the primary prevention of many poor pregnancy outcomes, such as congeni-

tal anomalies, which are difficult or impossible to alter through prenatal care. 

Preconception care also provides a timely opportunity to positively influence  

factors associated with poor pregnancy outcomes, such as interconception 

length, chronic disease control and unintended conception. 
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neighborhoods and workplaces, public poli-
cies and individual choices. Activities in any 
or all of these arenas could promote precon-
ception health. 

Interconception. The time between the end 
of one pregnancy and the conception of the 
next pregnancy. It is important to note that 
the interconception period must be treated 
as an open-ended span of time, as it can only 
be accurately defined after the next concep-
tion has been diagnosed or the woman is no 
longer able to conceive. The word “precon-
ception” is often used to denote both precon-
ception and interconception.

Integrated care. A comprehensive frame-
work for health assessment and health 
maintenance across the life span, which 
brings together childbearing and con-
traceptive considerations with women’s 
general health.3 

Life-course perspective. An examination 
of the longitudinal interplay of biologi-
cal, behavioral, psychological and social/
environmental protective and risk factors 
related to birth outcomes, including inter-
generational effects.4  

Reproductive life planning. Activities to 
help individuals plan, based on their own 
values and resources, how to achieve a set 
of personal goals about whether or when to 
have children.5

Challenges to Implementation  
of the Preconception Agenda
Numerous challenges exist in reframing the 
perinatal prevention paradigm from one 
that starts with prenatal care to one that 
starts long before pregnancy occurs. Both 
the public and health care providers need 
encouragement to recognize and embrace 
the wisdom of such a shift. Because wom-
en’s care tends to be organized into silos, 
such as contraceptive services, prenatal care 
and chronic disease management and is 
generally divided between reproductive and 
non-reproductive foci, it is often fragmented 
and episodic. These divisions in service 

delivery increase the chances of missing 
important considerations in a woman’s total 
health, which can result in unnecessary risks 
during her life course, her future pregnan-
cies and to her future children.6  The cat-
egorical organization of services also results 
in uneven access to care, depending on 
whether the woman is pregnant. Whether 
the Patient Protection and Affordable Care 
Act (2010) will successfully engage women 
and clinicians in more inclusive and com-
prehensive services is unknown.  

Current State of the Science
Two journals have devoted issues to exami-
nation of the science, practice, challenges 
and opportunities of the preconception 
agenda.7,8 In addition, a subgroup of the 
CDC’s Select Panel on Preconception Health 
and Health Care undertook a systematic 
review of the scientific evidence surround-
ing 80 topics that might be considered in 
the provision of clinical care. The group 
used the framework of the United States 
Preventive Services Task Force to determine 
the strength and quality of the evidence 
for endorsing specific clinical content.  
Findings were published in a supplement 
to the American Journal of Obstetrics and 
Gynecology in 2008.9 

Examples of Promising Initiatives  
Despite expanding science on the content 
and processes of preconception and inter-
conception health promotion and clinical 
care, there is much that is not yet known, 
particularly around translation of concepts 
into practice. The CDC and Select Panel’s 
recommendations for improving precon-
ception health and health care unleashed a 
cascade of creativity, resulting in hundreds, 
if not thousands, of projects being devel-
oped in the last 5 to 6 years by state and 
local health departments, hospitals and 
private practices, community-based clinics 
and coalitions, religious groups, profes-
sional organizations, volunteer groups 

Quality Improvement 
Opportunities in 

Preconception and 
Interconception Care



48 marchofdimes.com Toward Improving the Outcome of Pregnancy III

Quality Improvement 
Opportunities in 
Preconception and 
Interconception Care

and others. Because most of the projects 
are young, few have yet collected data that 
documents impact. Particularly promising 
in the identification of best practices is the 
national Healthy Start Interconception Care 
Quality Collaborative, which involves teams 
from all 102 Healthy Start grantees.10 Table 
1 highlights this project as well as others 

with different foci, funding and strategies.  
A comprehensive list of initiatives is avail-
able at: www.beforeandbeyond.org/ 
?page=model-programs.

Table 1: Promising Practices in Preconception and Interconception Care 

Model Federal Initiative

Healthy Start Interconception Care 
Learning Community (ICCLC) funded 
through the Maternal and Child 
Health Bureau, Health Resources 
and Services Administration  
(MCHB-HRSA)

Model State Initiative

Preconception Health Council  
of California (PHCC) 
 
 

 
Peer-to-Peer (P2P) Learning for State 
Medicaid Programs funded by the 
Commonwealth Fund and CDC 
 

Model Regional Initiative

Every Woman SE [Southeast]  
 
 
 
 
 
 

 

Grounded in the quality improvement model, this project was begun in the summer  
of 2009 to identify and implement evidence-based best interconception care 
practices. Teams from all of the 102 Healthy Start Projects have joined learning 
collaboratives to work in one of six areas: case management, interconception risk 
assessment, family planning, healthy weight, primary care linkages and maternal 
depression. At least three rapid improvement cycles will take place over 3 years.10

PHCC is a public/private council created to develop a California plan for precon- 
ception health. PHCC serves as a forum for statewide planning and decision making 
on issues and programs related to preconception health. It is also an information 
clearinghouse, networking center and coordinating hub for preconception health 
activities in the state.11

 
Seven states have begun working together to develop programs, policies and 
infrastructures needed to improve primary and interconception care for women 
enrolled in Medicaid. Each state put together learning teams that include 
representation from Medicaid, Title V and other agencies. The teams interact  
through online meetings and other forums to identify best practices.12

Through a partnership between the University of North Carolina Center for Maternal 
& Fetal Health and the Florida March of Dimes, Healthy Woman SE established a 
consortium of the eight states in the Department of Health and Human Services 
(DHHS) Region IV to explore opportunities for partnerships between the states. 
Current activities are aimed at states identifying and disseminating information 
about existing projects, including those in the public, private and nonprofit sectors, 
creating research opportunities, identifying and expanding emerging best practices, 
collaborating to maximize limited resources and stimulating state capacity building.13
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Model Clinical Initiatives
 
LA [Los Angeles] Best Babies 
Network

 
 
 
 
 
 
 
 
 
 
  
Magnolia Project 
 
 
 
 
 
 
 

 
Interconception Care  
for At-Risk Women 
 
 
 
 
 
 
 

 
Grady Memorial Hospital 
Interpregnancy Care Project (ICP) 
 
 
 
 
 
 
 
 

 
WOW (WIC Offers Wellness) 
and KEEP (Keep Energized and 
Empowered for Pregnancy).  
funded by March of Dimes 
 

The LA Best Babies Network coordinates a Healthy Births Initiative that unites 
more than 100 perinatal organizations in Los Angeles County. Its focus includes 
preconception, perinatal and interconception activities. Strategies to improve 
pregnancy and birth outcomes highlight multidisciplinary, comprehensive interventions 
that work on individual, family, community and societal levels. Specific preconception/
interconception projects include interconception case management and home visits 
for at-risk families; working with employers to provide on-the-job workshops on 
preconception care in Spanish and English; and, use of learning collaboratives to 
promote preconception care messaging. The Network also has established the Healthy 
Births Care Quality Collaborative (HBCQC), which involves learning collaboratives in  
10 ambulatory care sites aimed at improving the quality of perinatal and postpartum 
care through adoption of evidence-based practices.14   

 
Established in Jacksonville, Florida, in 1999, through a partnership between the 
Northeast Florida Healthy Start Coalition, the Duval County Health Department and 
other community partners, the Magnolia Project is a prenatal and interconception 
initiative aimed at reducing racial disparities in infant mortality. Funded by the 
federal Healthy Start program, activities include targeted outreach, screening, case 
management, health education, community development and well-woman care. 
Evaluation of 100 at-risk women enrolled in the interconception case management 
program revealed a positive association between enrollment and reductions in 
sexually transmitted infections, low birthweight and infant mortality.15,16

 
Through cooperative agreement with the CDC’s Division of Reproductive Health,  
the March of Dimes has supported projects that provide interconception care for 
high-risk women in Georgia, Florida and North Carolina. All sites recruit women with a 
previous poor birth outcome, often through newborn intensive care units, and follow 
them for at least 6 months postpartum. Services include, at a minimum, education, 
counseling and support to assist women in making positive behavior changes that 
have the potential to enhance their own health status and pregnancy outcomes 
should they become pregnant again. Process and outcome results from the projects 
are expected to guide development of best practices for the interconception care of 
high-risk women.

 
Begun in 2003, the Grady Memorial Hospital ICP was developed as a pilot project 
to explore the feasibility and acceptability of primary care case management and 
social support services for low-income, African-American women following birth 
of a very low-birthweight infant. An individualized care plan was created for each 
woman and included 24 months of integrated primary health care and dental 
services. Care provided by a family physician, nurse midwife and laypersons doing 
community outreach included facilitated group visits, incorporating elements of 
CenteringPregnancy.® Assessment of the experiences of the 29 women followed 
for 24 months revealed these women had less likelihood of a short interconception 
period and poor pregnancy outcome in their subsequent pregnancy than a 
comparison group.15

 
The Los Angeles Women, Infants and Children (WIC) Supplemental Nutrition Program 
created a project called WOW (WIC Offers Wellness), which provides postpartum 
women who have had a poor pregnancy with comprehensive care coordination 
services, individual counseling and peer group support sessions.17 The Texas Chapter 
of the March of Dimes, in partnership with the Texas WIC program, adopted and 
adapted the WOW program to meet the needs of women in its state. The Texas 
program is called KEEP (Keep Energized and Empowered for Pregnancy).
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Conclusion and Recommendations
All of the projects detailed in Table 1 offer 
great promise, although it is too early to 
assess their impact or to endorse specific 
best practices.  However, numerous recom-
mendations for building the infrastructure 
necessary for the success of these and other 
projects are already apparent:    

Surveillance
• Quality improvement measures are 

needed to measure interim and long-term 
progress in addressing health before, 
between and beyond pregnancies. A 
seven-state team has developed a set of 
public health indicators for use at the 
state level.18 The seven states (California, 
Delaware, Florida, Michigan, North 
Carolina, Texas and Utah), varied in size 
and resources, will provide rich experi-
ences for replication or modification by 
other states.  

• Performance measures must be  
developed, endorsed and monitored.  
Currently, the National Committee 
on Quality Assurance, the Physicians 
Consortium for Performance 
Improvement and the American College 
of Obstetricians and Gynecologists have 
developed recommendations that are 
being considered for endorsement by the 
National Quality Forum. 

Research
• An unambiguous research agenda that 

is accompanied by adequate funding to 
support robust, multisite demonstration 
projects is needed. The Eunice Kennedy 
Shriver National Institute of Child 
Health and Human Development  
has shown a longstanding interest in this 
area, and some federal funding opportu-
nities that could include preconception  
 
 
 
 
 
 
 

initiatives have recently become avail-
able. In addition, some of the provisions  
of the Patient Protection and Affordable 
Care Act could be directed to fund pre-
conception health promotion activities.  
However, looking beyond government  
funding to foundations and third-party 
payors to support demonstration projects 
is likely to create important partnerships 
and momentum.

• Research is needed to understand the 
relationship between persistent stress and 
other environmental influences and the 
development of chronic diseases, preg-
nancy outcomes and racial disparities in 
health status. 

• Longitudinal studies such as the 
Community and Child Health Network19 
are needed to understand the intergenera-
tional and cumulative impact of stressors 
on the health status of women and their 
offspring.

• A commitment to and appreciation of 
qualitative research is required to under-
stand how the concepts of women’s well-
ness, preconception and interconception 
health, reproductive life planning and the 
life-course perspective are understood 
and valued by women and men of vari-
ous socioeconomic, ethnic, racial and 
geographic backgrounds.   

• Evaluation and dissemination of strate-
gies for translating science into clinical 
practice and patient behaviors are essen-
tial to realize proven benefits of precon-
ception interventions. For instance, it 
is well documented that preconception 
supplementation with folic acid decreases 
neural tube defects by 50 to 70 percent20 
but only 40 percent of women of child-
bearing age report taking a folic acid 
supplement.21
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Clinical 
• Clinical care must be guided by scientific 

evidence, such as that compiled in The 
Clinical Content of Preconception Care.9 
Strategies for disseminating current 
evidence-based practices to clinicians in 
a timely and user-friendly manner are 
urgently needed.  

• The primary care of every woman should 
include routine assessment of her repro-
ductive life plan, her health promotion 
needs and identification of risks in her  
health profile, as well as relevant counsel-
ing and interventions.22 While evidence-
based guidelines exist on the content of 
this care, alternatives to the traditional 
clinic-based approach to counseling are 
needed to make the delivery of preventive 
care realistic and manageable.23    

• Demonstration projects are needed 
to assess the opportunities, costs and 
benefits of moving away from the cur-
rent silo-organization of care to more 
integrated horizontal models. Private 
insurers, publicly afforded programs such 
as Medicaid and Title X, and employers 
that provide health coverage are impor-
tant stakeholders and potential funders 
for demonstration projects. 

• The postpartum visit needs to be 
reshaped so that it helps women antici-
pate and address their own future health 
risks, as well as risks to any future preg-
nancies and offspring.

• Beginning with the postpartum visit, 
women who have had a previous poor 
pregnancy outcome (e.g., infant death, 
fetal loss, congenital anomaly, low 
birthweight, preterm birth, maternal 
complication) should be offered specific 
recommendations and opportunities to 
minimize the likelihood of a subsequent 
poor outcome.

Collaboration and dissemination
• Strategies are needed to streamline dis-

semination of research and demonstra-
tion projects either through publication, 
meeting proceedings or Internet postings.

• Partnerships between clinicians and other 
important influences on lifestyle choices 
and health status are required if women 
and men of reproductive age are to 
achieve higher levels of wellness.

• Approaches such as collaborative inno-
vative networks (COINs) are needed to 
speed dissemination of preconception 
health innovations. COINs are virtual 
communities of innovators who are con-
nected through the Internet to collabo-
rate around common goals.24 COIN 
networks have been used to promote 
innovations in technology, business,  
government and other areas of medicine.  

Preconception and interconception health 
care have the potential to improve the 
health of women and men, decrease preg-
nancy complications and improve preg-
nancy outcomes. To succeed, engagement 
of women, families, clinicians, communi-
ties, religious leaders, employers, educators 
and others is needed. Promising initiatives 
and practices are evolving, but much more 
work is needed to translate the concept of 
preconception care into clinical services 
and to identify best practices for promoting 
preconception health within and beyond 
the clinical arena. Funding for the creation, 
evaluation and dissemination of models of 
collaboration and synergy is necessary if the 
opportunities of preconception health are  
to be realized.  
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Goals for Preconception Health Care1

Goal 1: Improve the knowledge, attitudes and behaviors  
of men and women related to preconception health.

Goal 2: Assure that all women of childbearing age in the 
United States receive preconception care services (i.e., 
evidence-based risk screening, health promotion and 
interventions) that will enable them to enter pregnancy in 
optimal health.

Goal 3: Reduce risks indicated by a previous adverse 
pregnancy outcome through interventions during the 
interconception period, which can prevent or minimize  
health problems for a mother and her future children.

Goal 4: Reduce the disparities in adverse pregnancy 
outcome.

CDC Preconception Health and Health Care 
Recommendations1

  1.   Individual Responsibility Across the Lifespan. Each 
woman, man and couple should be encouraged to have 
a reproductive life plan.

  2.   Consumer Awareness. Increase public awareness of 
the importance of preconception health behaviors and 
preconception care services by using information and 
tools appropriate across various ages; literacy, including 
health literacy; and cultural/linguistic contexts. 

  3.   Preventive Visits. As a part of primary care visits, 
provide risk assessment and educational and health 
promotion counseling to all women of childbearing age 
to reduce reproductive risks and improve pregnancy 
outcomes. 

  4.   Interventions for Identified Risks. Increase the propor-
tion of women who receive interventions as follow-up to 
preconception risk screening, focusing on high priority 
interventions (i.e., those with evidence of effectiveness 
and greatest potential impact). 

  5.   Interconception Care. Use the interconception period 
to provide additional intensive interventions to women 
who have had a previous pregnancy that ended in an 
adverse outcome (i.e., infant death, fetal loss, birth 
defects, low birthweight or preterm birth). 

  6.   Preconception Checkup. Offer, as a component of 
maternity care, one preconception visit for couples and 
persons planning a pregnancy.

  7.   Health Insurance Coverage for Women with Low 
Incomes. Increase public and private health insurance 
coverage for women with low incomes to improve access 
to preventive women’s health and preconception and 
interconception care.

  8.   Public Health Programs and Strategies. Integrate 
components of preconception health into existing local 
public health and related programs, including emphasis 
on interconception interventions for women with previ-
ous adverse outcomes.

  9.   Research. Increase the evidence base and promote the 
use of the evidence to improve preconception health.

10.   Monitoring Improvements. Maximize public health           
 surveillance of preconception health and related   
 research mechanisms.

Appendices
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Basic Elements of Prenatal Care
Prenatal care should begin with a pre-
conception visit, the most important visit 
regarding pregnancy. Approximately 50 
percent of conceptions are unplanned.3 
Therefore, every woman of reproductive 
age (15 to 45) should have a preconception 
visit to review her pregnancy risks and learn 
about strategies for preventing maternal 
and fetal/neonatal morbidity and mortal-
ity (Tables 1 and 2).2,4 Since 85 percent 
of women have some kind of doctor visit 
within the 12 months before conception,5 
it is feasible for health care practitioners to 
incorporate preconception messaging during 
that visit. (see Chapter 5). 

There is no certainty about the optimal 
number of prenatal visits, and while women 
may feel less satisfied with fewer prenatal 
visits, there is no evidence that more visits  
lead to better outcomes.6 In low-risk  
 

women, four (minimum) to seven visits 
may be sufficient.6 More visits should occur 
only if individual risk factors warrant closer 
follow up. As soon as a pregnancy test is 
positive, a woman should schedule a prena-
tal visit, where a provider reviews her health 
history, performs a physical examination, 
screens for risk factors and provides patient 
education. A woman should schedule 
additional visits between 11 and 14 weeks 
and 18 and 22 weeks, both of which should 
include ultrasounds. The 24- to 28-week 
visit should include glucola screening (Table 
1). A visit at 35 to 37 weeks should include 
screening for genital group B streptococ-
cus. The frequency of visits after 32 weeks 
depends mostly on the risk of preeclampsia. 
A 39-week visit is important for planning 
care in case the pregnancy does not sponta-
neously deliver by the due date.

 

Chapter 6:  
Quality Improvement 
Opportunities in Prenatal Care 

Prenatal care is the care provided to pregnant women in order to prevent 

complications and decrease the incidence of perinatal and maternal morbid-

ity and mortality.1 The general content of prenatal care is described in Table 1.2 

However, the primary purpose, value and effectiveness of prenatal care continue 

to be debated, because there are no randomized studies comparing pregnancy 

outcomes among women who have and have not had prenatal care. • Since 

global prenatal care as a “whole” intervention has never been compared to “no 

prenatal care” in a randomized trial, efforts to improve its quality should focus 

on evidence-based screening, identification of effective interventions that may 

improve pregnancy outcomes and monitoring. Various aspects of prenatal care 

clearly offer benefits; the challenge is to figure out exactly which tests and inter-

ventions should be part of prenatal care and to make sure they are universally 

and routinely offered and accessible.

Vincenzo Berghella, Jay D. Iams, Nancy Jo Reedy, 
Bryan T. Oshiro, John S. Wachtel
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with a 
preconception  
visit, the most 
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visit regarding 

pregnancy.
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Who provides care should depend on iden-

tification of risk factors. There is no evidence 
that obstetricians need to be involved in the 
prenatal care of every woman experiencing 
an uncomplicated pregnancy. Nurse-mid-
wives, family physicians or obstetricians can 
safely provide care to women of low risk or 
without risk factors. In some communities, 
physicians may not be available or may not 
be the predominant health care provider. In 
fact, prenatal care provided by midwives has 
been associated with less need for pain relief 
in labor, decreased incidence of cesarean 
delivery, less need for neonatal resuscitation, 
and improved patient satisfaction.7  

Key to prenatal care is qualified basic care 
with an effective system for consultation 
and referral to a higher level of care when 
indicated, including assurance that high-risk 
patients are followed in consultation with 
the appropriate specialists (e.g., obstetri-
cians or maternal-fetal medicine special-
ists).8 This always includes effective commu-
nication and may include multidisciplinary 
care based on the needs of the patient and 
family. It is important that the entire care 
team is involved in the development and 
review of care, with shared accountability.

Current State of Science: Screening 
Certain prenatal care recommendations 
apply to all pregnant women (Table 1), 
while women with specific risk factors 
require targeted interventions (Table 2). In 
every case, the first page of a woman’s medi-
cal chart or electronic medical record should 
clearly display a list of her pregnancy risk 
factors by detailed history taking and test-
ing, where appropriate. Family and genetic 
history should also be carefully collected.1,5

Every pregnant woman should have at 
least two ultrasounds, one in the first and 
one in the second trimester.9,10 Ultrasound 
reduces the incidence of post-term pregnan-
cies and rates of labor induction for post-
term pregnancy. It increases early detection  
of multiple pregnancies, as well as earlier 
detection of major fetal anomalies and fetal  
malformations. Routine ultrasound, com-
pared to selective ultrasound, also decreases 

admission to the special care nursery, as 
well as certain cognitive impairments that 
could lead to academic problems.9

Ultrasound examination in the first 
trimester provides a more precise estimate 
of gestational age, compared to ultrasound 
done later in the pregnancy, and it is associ-
ated with women worrying less and feel-
ing more relaxed about their pregnancy.9 
Accurate dating of the pregnancy helps 
prevent inadvertent preterm or post-term 
deliveries.4,10 First-trimester ultrasound also 
allows earlier detection of multiple pregnan-
cies, screening for Down syndrome with 
nuchal translucency and diagnosis of non-
viable pregnancies.10 The second ultrasound 
should take place at approximately 20 
weeks to evaluate the fetal anatomy.1,5,11

Nutrition, Exercise and Weight Gain
Proper maternal weight and weight gain 
are paramount for a successful pregnancy.12 
Weight gain recommendations vary depend-
ing on a person’s body mass index (BMI).  
Obese women, for instance, should not gain 
much weight in pregnancy,13 and women 
with class II and III obesity should probably 
not gain any weight. For all women, eating 
the right foods is as important as consuming 
the recommended amount of calories. 

Exercise during all low-risk and most 
high-risk pregnancies is beneficial to overall 
maternal fitness and sense of well-being, 
although there is insufficient data to assess 
its impact on maternal or fetal outcomes.14  
What is known, however, is that regular 
physical activity leads to improved fitness 
for pregnant women by keeping the heart, 
mind and entire body healthy. It can ease 
many common discomforts of pregnancy, 
such as constipation, backache, fatigue, 
sleep disturbances and varicose veins.  
Regular exercise also may help prevent 
pregnancy-related forms of diabetes and  
high blood pressure. Fit women also may be  
able to cope better with labor and recover 
faster after birth.15,16,17

The U.S. Department of Health and 
Human Services (HHS) recommends that 
healthy pregnant women get at least 2½ 

Nurse-midwives, 
family physicians 
or obstetricians  
can safely provide 
care to women  
of low risk  
or without risk 
factors.
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hours of moderate-intensity aerobic activity 
a week, spreading this exercise throughout 
the week.15 This means that pregnant women 
should try to do 30 minutes of an aerobic 
activity on most, if not all days. But short 
bouts of physical activity (at least 10 minutes 
each) spread throughout the week are also 
effective. Light exercise, such as walking, 
swimming, cycling on a stationary bicycle, 
aerobics (low-impact or a class for pregnant 

women), yoga classes for pregnant women  
or other sports that are not likely to cause 
loss of balance, is recommended. 

Pregnant women who have not been 
physically active prior to becoming preg-
nant can gain health benefits by slowly 
engaging in physical activities. However, 
it is important that pregnant women ask 
their health care providers before starting 
any exercise program.18 

Table 1: Main Visits and Routine Content of Prenatal Care (Modified from ref. 2)

Initial Visit   
≤ 12 weeks
Comprehensive history, 
including family history

Genetic screening*

Screening & counseling for 
lifestyle/workplace issues

Directed physical exam 
(include weight, BMI, BP,  
and urine dipstick)

Calculate EDC & arrange 
dating scan if necessary

Lab Screening: Hgb/Hct, 
Blood type, Rh, antibody 
screen

Rubella Titer

RPR

HBSAg

HIV

Asymptomatic Bacteriuria

Gonorrhea/Chlamydia

Pap

Identify women who may 
need additional care

Additional laboratory 
screening as needed

Offer 1st trimester screening, 
including dating ultrasound 
<14 weeks

Seasonal flu vaccine  
 in flu season

Visits occurring  
12 to 24 weeks 
Review, discuss and 
record results of 
screening tests

BP, FH, weight,  
urine dipstick 

Lab screening: Offer  
2nd trim. quadruple 
screen (to complete 
sequential screen)

18-22 wk ultrasound 

Discuss quickening, 
lifestyle, physiology  
of pregnancy

  

Visits occurring  
at 24 to 28 weeks 
Review, discuss  
and record results  
of screening tests

BP, FH, weight,  
urine dipstick

Lab screening:  
GDM Screening 
Repeat Hgb/Hct 
Repeat antibody 
screen

Administer RhD 
immunoglobin to 
appropriate women

Reassess infectious 
disease risk and test 
accordingly

Visits occurring  
28 to 34 weeks 
Review, discuss  
and record results  
of screening tests

BP, FH, weight, 
urine dipstick

Visits occurring  
34 to 41 weeks 
Review, discuss  
and record results  
of screening tests

BP, FH, weight,  
urine dipstick

Preeclampsia  
precautions

Screening for GBS  
at 35 to 37 weeeks

Assess fetal  
presentation  
≥34 weeks: 
offer ECV if breech

Offer membrane 
sweeping  
at ≥38 weeks, if 
indicated

Induction or elective 
cesarean should not 
be offered before 39 
weeks unless clearly 
indicated by maternal 
or fetal conditions

*including sequential screening for fetal aneuploidy, and maternal screen for cystic fibrosis, and fragile X (see text) 
BMI, body mass index; BP, blood pressure; ECV, external cephalic version; EDC, estimated date of confinement or “due date”; FH, Fetal Heart Rate;  
GBS, group B streptococcus; GDM, gestational diabetes; HBSAg, hepatitis B surface antigen; Hct, hematocrit; Hgb, hemoglobin;  
HIV, human immunodeficiency virus; RhD, Rhesus D; RPR, rapid plasma reagin.
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Current State of  
Science: Interventions
Following screening for and identifica-
tion of various conditions, interventions 
and monitoring can begin. There is a wide 
spectrum of specific interventions, ranging 
from symptom abatement to reducing risks 
of maternal and fetal mortality, which have 
been shown to improve outcomes (Table 
2). Examples of effective interventions for 
some common complaints during pregnancy 
include: 
• Chlorpheniramine (4 milligrams (mg) 

three times per day) is recommended to 
decrease late (>32 weeks) pregnancy  
itching not associated with liver disease 
and a rash.

• Magnesium lactate or citrate chewable 
tablets (5 mmol in the morning and 10 
mmol in the evening for 3 weeks) are  
recommended for women with persistent 
leg cramps and associated with signifi-
cant improvement. 

• Water gymnastics for 1 hour weekly 
starting at <19 weeks reduces back pain 
in pregnancy and allows more women 
to continue to work, with no adverse 
effects. A specially shaped pillow used  
for 1 week when lying in a lateral posi-
tion reduces back pain from 66 percent 
to 49 percent (68 percent decrease) in 
late pregnancy and improves sleep, com-
pared to a regular pillow. Both physio-
therapy and acupuncture starting at <32 
weeks for 10 sessions might also reduce 
back and pelvic pain. 

• Dietary fiber supplements (such as 10mg 
per day of either corn-based biscuits or 
23g wheat bran) increase the frequency 
of defecation and are associated with 
softer stools. Stimulant laxative (such as 
senna 14mg, dioctyl sodium succinate 
120mg or dihydroxyanthroquinone 
100mg) resolve constipation better than 
bulk-forming laxatives but are more 
likely to be associated with diarrhea and 
abdominal pain.2

For the purposes of this chapter, how-
ever, two specific interventions — antena-
tal steroids and progesterone to prevent 
preterm birth — will receive more detailed 
exploration.

Antenatal corticosteroids, such as 
betamethasone and dexamethasone, have 
been shown in several randomized con-
trolled trials (RCTs) to reduce the incidence 
of neonatal mortality, respiratory distress 
syndrome, intraventricular hemorrhage and 
necrotizing enterocolitis by approximately 
40 to 50 percent each.19 They should be 
administered at around 23 to 33 6/7 weeks 
to women with a significant risk of deliver-
ing within 7 days. Currently, a rescue course 
is not recommended, but recent RCTs have 
shown that one rescue course might be 
beneficial.20

Additionally, 17-alpha-hydroxy proges-
terone caproate has been shown to reduce 
preterm birth by roughly one-third in 
women with prior spontaneous preterm 
birth when administered starting at 16 to 
20 weeks and continued weekly until 37 
weeks.21 There is also early evidence that 
vaginal progesterone might be beneficial for 
women identified to have a short (≤15mm) 
transvaginal ultrasound cervical length 
before 24 weeks.22 

Extensive research is currently ongo-
ing in other important areas, such as fetal 
surgery.23 Genetic screening with sequential 
screening as discussed above10 for cystic 
fibrosis and Fragile X is now recom-
mended in the United States. Other genetic 
techniques, such as comparative genomic 
hybridization (CGH), cannot be currently 
recommended but show great promise to 
improve prenatal diagnosis.

Antenatal 
corticosteroids, 
such as 
betamethasone and 
dexamethasone, 
have been shown in 
several randomized 
controlled trials 
(RCTs) to reduce 
the incidence of 
neonatal mortality, 
respiratory 
distress syndrome, 
intraventricular 
hemorrhage 
and necrotizing 
enterocolitis by 
approximately 40 
to 50 percent each.
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Table 2: Recommended Prenatal Interventions for Women with Selected Specific Risk Factors.  
(Modified from ref. 3)

Risk factor/population
Smoking

Alcohol 

Other drugs of abuse 
(cocaine, heroin, etc.)

Prior spontaneous PTB 
 

Pregestational diabetes 
 
 
 

Obesity 

Hypertension 
 
 
 

Hypothyroidism 
 

Hyperthyroidism 
 

Asthma 
 

Systemic lupus 
erythematosus

HIV 
 
 

Sexually-transmitted  
disease (e.g., chlamydia)

Social issues  
(e.g., abuse, etc)

High risk for PTB  
within 7 days when  
at 24 to 34 weeks

Intervention
Smoking cessation

Avoid all alcohol intake 

Avoid all drugs of abuse 

17-alpha hydroxy progesterone caproate; 
screening of cervical length (CL), with 
cerclage if CL<25mm <23weeks

Hemoglobin A1C <7 percent; screening  
for asymptomatic bacteriuria  
 

Diet and exercise to achieve normal BMI; 
screening for diabetes

Avoid angiotensin-converting enzyme 
inhibitors and angiotensin-receptor 
blockers. If long-standing HTN, assess for 
renal disease, ventricular hypertrophy and 
retinopathy

Thyroxine supplementation to maintain 
normal TSH (0.5-2.0mcu/mL) 

PTU (propylthiouracil) supplementation to 
maintain FT4 in high normal range, and 
TSH in low normal range

Management as per National Asthma 
Education and Prevention Program 
(NAEPP). 

≥6months of quiescence on stable therapy 

Initiate or modify antiviral agents with  
goals of: (1) HIV-1 RNA viral load level 
below the limit of detection of the assay  
(2) avoid teratogenic agents

Screen at risk populations 

Counseling; Referral to  
appropriate agency

Steroids (i.e., bethamethasone or 
dexamethasone) for fetal maturation

Prevention of
PTB, LBW, etc. 

PTB; Congenital anomalies, mental retardation, 
growth abnormalities

PTB, IUGR, neonatal withdrawal, etc. (effect 
depends on drug of abuse)

PTB 
 

PTB*; Congenital anomalies, length of NICU 
admission, perinatal mortality and long-term health 
consequences in infant; miscarriage; preeclampsia; 
maternal hospitalizations; and maternal renal disease

PTB*; Infertility, fetal NTDs, PTB, CD,  
HTN-disorders, diabetes, VTE

PTB*; Congenital anomalies, HTN complications, 
CD, IUGR, placental abruption, perinatal death. 
 
 

PTB*; Infertility, maternal HTN, preeclampsia, 
abruption, anemia, PTB, LBW, fetal death, possibly 
neurological problems in infant

PTB*; spontaneous pregnancy loss, preeclampsia, 
fetal death, FGR, maternal congestive heart failure, 
and thyroid storm; neonatal Graves’ disease

PTB*, LBW, preeclampsia, perinatal mortality 
 

PTB*; HTN, preeclampsia, fetal death, IUGR, 
neonatal lupus

PTB: Perinatal HIV infection 
 
 

PTB; Ectopic pregnancy 
 

PTB; Physical and emotional trauma  
and their consequences

Neonatal morbidities (e.g., respiratory distress 
syndrome, etc.) and mortality

PTB, preterm birth; *, especially iatrogenic PTB; LBW, low birthweight; IUGR, intrauterine growth restriction; NICU, neonatal intensive care unit; BMI, body mass index; 
NTD, neural tube defects; CD, cesarean delivery; HTN, hypertension; VTE, venous thromboembolism; TSH, thyroid-stimulating hormone; FT4, free thyroxine;  
HIV, human immunodeficiency virus; RNA, ribonucleic acid; PKU, phenyl ketonuria.
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Conclusion and Recommendations
The evidence that prenatal care as a “pack-
age” has an impact on pregnancy outcomes 
is lacking, but we agree there is evidence to 
support the efficacy of some of its compo-
nents, including universal screening (Table 
1), as well as appropriate interventions 
and monitoring to improve quality of care 
(Table 2). While more than 11,000 random-
ized controlled trials with pregnant women 
have been done, few have studied the con-
tent and efficacy of prenatal care. Despite 
the lack of randomized controlled trials on 
the content and efficacy of prenatal care,  
its quality can be improved. We offer the 
following recommendatons:
• Preconception care is a critical part of 

reproductive planning and can improve 
the health of the woman and the out-
come of the pregnancy. Preconception 
care and reproductive planning should  
be available to all women. 

• All pregnancies should have compre-
hensive risk assessment and screening 
to identify patients with various risk 
factors and varying levels of risk (Table 
1). Care should be based on levels of risk 
and predicted outcomes, with the focus 
on maternal and fetal/neonatal morbid-
ity and mortality (Table 2). High-risk 
patients should be followed in consulta-
tion with the appropriate specialists (e.g., 
obstetricians or maternal-fetal medicine 
specialists).8

• Vital statistics and outcome data should 
consider that births at 17 to 20 weeks 
have the same increased risk for subse-
quent preterm birth as for women with 
prior birth at 20 to 26 weeks.24,25 The 
traditional 20-week boundary between 
birth and spontaneous abortion (preg-
nancy loss) should be reconsidered. 
Then, fetal death from 20 weeks on 
and preterm births from 16 weeks on 
could be included in outcome data. The 
perinatal mortality rate is an important 
outcome measure and should be defined 
as including deaths from 20 weeks of  

 fetal life through 28 days of neona-
tal life. It should be reported along 
with the preterm birth rate and the 
infant mortality rate by the Centers for 
Disease Control (CDC), the American 
Academy of Pediatrics (AAP) and the 
American College of Obstetricians and 
Gynecologists (ACOG). 

• African-American women have increased 
risk of adverse pregnancy outcomes, 
including preterm birth and increased  
perinatal mortality, even when they have 
early prenatal care and no medical or 
social risk factors.26,27 Additional research 
is needed to understand this phenomenon 
better and to develop interventions to 
reverse this disparity.

• Every pregnant woman should have a 
first-trimester ultrasound to provide the 
most precise estimate of gestational age, 
and to prevent inadvertent preterm or 
post-term births. This ultrasound exam 
should be in addition to another at 
approximately 20 weeks to evaluate fetal 
anatomy.

• All mothers in labor at 24 to 34 weeks 
should receive one course of antenatal 
steroids for fetal maturation more than 
48 hours before birth. 

• Women with prior spontaneous preterm 
birth should be identified early in pre-
natal care and considered for screening 
with transvaginal ultrasound for cervical 
length and prophylactic treatment with 
progesterone for recurrence prevention.

• Women should have complete access to 
and be reminded to always carry their 
prenatal record.28 They also should 
receive as much information as they 
need to make informed choices about 
their care. Women should be referred to 
easily available and trusted sources for 
evidence-based guidelines such as:  
www.obguide.org  
www.acnm.org  
www.uptodate.com  
www.acog.org.2 

Additionally, 
17-alpha-hydroxy 
progesterone 
caproate has been 
shown to reduce 
preterm birth by 
roughly one-third 
in women with 
prior spontaneous 
preterm birth 
when administered 
starting at 16 to 
20 weeks and 
continued weekly 
until 37 weeks.21  
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• The development of electronic medi-
cal records will allow pregnancy data 
to be easily accessible to all appropriate 
caregivers worldwide. Making electronic 
records accessible to all heath care pro-
viders involved with the pregnancy also 
can improve safety and quality of care.29

More well-controlled clinical studies, such 
as randomized clinical trials, including those 
that focus on long-term outcomes of the 
baby, are necessary to continue to improve 
the quality of prenatal care and the health 
of mothers and their babies. 
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This chapter is not intended as a compre-
hensive treatise on intrapartum care but 
to highlight several important areas in 
current obstetric practice where opportuni-
ties for improving outcomes are backed 
by sound scientific data. Additionally, this 
chapter underscores the importance of 
systems change in improving outcomes. For 
instance, interdisciplinary communication 
and multidisciplinary peer review are essen-
tial components of any patient safety pro-
gram directed at labor and delivery care.1,7 
To this end, standardized online educational 
programs, including those directed at fetal 
heart rate pattern interpretation and the 
management of shoulder dystocia and post-
partum hemorrhage have proven valuable 
in many facilities. A number of hospitals 
require successful completion of such educa-
tional programs as part of standard creden-
tialing for both physicians and nurses.  

Confidential peer review of adverse 
outcomes is also an essential component 
of quality improvement and patient safety.  
Such programs are often made difficult 
by potential conflicts of interest that exist 

when the individual undergoing review is 
either the practice partner or the economic 
competitor of the reviewers.1 In addition, 
attacks on the confidentiality of the peer 
review process dramatically weaken the 
effectiveness of such programs and endan-
ger patient safety. 

These areas may serve as valuable focal 
points for individuals, health care facilities 
and hospital systems aiming to improve the 
outcomes of pregnancy.

Select Specific Interventions
Timing of elective delivery
For at least 50 years, “term” pregnancy 
has been defined as one in which 37 to 
42 weeks have elapsed since the last men-
strual period.8 Until recently, however, birth 
outcomes within this 5-week range have 
received little attention. This issue is of  
particular importance given our current  
understanding of the significant short- and 
long-term morbidity associated with late 
preterm birth (34 to 36 weeks).8 

Chapter 7:  
Quality Improvement Opportunities 
in Intrapartum Care 

The intrapartum period represents a time of significant risk to both mother 

and fetus.1,2 While small in an absolute sense, risks experienced during the 

peripartum period (for example, fetal neurologic impairment due to prematurity 

and maternal death from hemorrhage) are relatively large in relation to those 

experienced at other times during pregnancy or infancy.1,2 The intrapartum 

period also represents a time of great opportunity for improving patient 

outcomes by applying quality improvement principles — process standardization 

and the use of checklists, teamwork training, crew resource management and 

evidence-based medicine — to the care of the laboring woman.3-6

Steven L. Clark, Eric Knox,  
Kathleen Rice Simpson, Gary D.V. Hankins
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Figure 1: Elective Term Delivery and NICU Admission9

While there are many valid medical and 
obstetric indications for delivery before 39 
weeks of gestation, medical justification 
for a significant proportion of early deliv-
eries is questionable. Of all births in the 
United States, 10 to 15 percent are currently 
performed electively (without identifiable 
medical or obstetric indication) and before 
39 weeks of gestation.9,10 This includes elec-
tive induction of labor and elective primary 
and repeat cesarean delivery.9-11 Recent 
data show that elective delivery prior to 39 
weeks of gestation is associated at a mini-
mum with significant short-term morbidity; 
long-term outcomes in this group, including 
the type of impaired learning ability and 
school performance demonstrated in the 
late preterm infant, have yet to be compre-
hensively examined.  

Figure 1 demonstrates newborn intensive 
care admissions in infants electively deliv-
ered at 37, 38 and 39+ weeks of gestation.9 
Neonatal morbidity, as assessed by the need 
for newborn intensive care, is doubled in 
infants born electively at 38 to 39 weeks 
and increased 400 percent in those delivered 
at 37 to 38 weeks, compared to those deliv-
ered at or beyond 39 weeks. Infants born 
before 39 completed weeks of gestation also 
have a higher incidence of respiratory dis-
tress syndrome and infant death than those 
delivered later.9,11

Confirmation of fetal lung maturity with 
amniocentesis in order to accomplish elec-
tive delivery before 39 weeks probably rep-
resents a poor risk/benefit trade-off when 
elective induction, rather than repeat cesar-
ean, is being considered. Recent data show 
increased neonatal morbidity with elective 
delivery prior to 39 weeks even after con-
firmation of lung maturity.12 Further, since 
the rate of primary cesarean associated 
with induction of labor is directly related 
to cervical dilatation at the onset of induc-
tion, the practice of elective inductions 
prior to 39 weeks of gestation may also 
contribute to the rising primary cesarean 
delivery rate seen in the United States.9,13 

Additional drivers of elective deliveries 
before 39 weeks include physician conve-
nience and patient expectations.14

Given the frequency of elective, early 
delivery, spontaneous change is unlikely. 
However, experiences from several institu-
tions suggest that effective medical leader-
ship and the adoption of strict institutional 
protocols governing the timing of elective 
delivery could significantly reduce the rate 
of elective delivery before 39 weeks of 
gestation to less than 5 percent of deliveries, 
with a proportional reduction in associ-
ated morbidity (Figure 2).10,15,16 Both the 
National Quality Forum and The Joint 
Commission have found these measures 
important enough to include as quality 
benchmarks.17,18 The American College of 
Obstetricians and Gynecologists also has 
cautioned against early, elective delivery.19  
The March of Dimes Foundation offers on 
its website a toolkit for clinicians for use in 
discouraging elective births before 39 com-
pleted weeks of gestation.20

Quality Improvement 
Opportunities  

in Intrapartum Care
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The safe use of oxytocin
Oxytocin is the drug most commonly 
associated with preventable adverse events 
during childbirth and is also the drug most 
frequently implicated in professional liabil-
ity claims.21,22 The Institute for Safe Medical 
Practice recently designated oxytocin a 
“high alert medication,” bearing a “height-
ened risk of harm,” which warrants “special 
safeguards to reduce the risk of error.”21 

Protocols for the safe administration and 
monitoring of oxytocin should be based 
upon several evidence-based physiologic 
principles:21

• Following any change in dose, oxytocin 
reaches steady state levels after 30 to 40 
minutes. 

• There is unpredictable variability in indi-
vidual response to a given dose.

• Adverse fetal effects of oxytocin are 
exclusively due to excessive uterine activ-
ity, which is dose related. 

• Fetal pH reliably falls during labor with 
uterine contractions more frequent than 
every 2 to 3 minutes.

From these principles it follows that any 
general regimen for oxytocin infusion 
would ideally:
• begin at a low dose (1 to 2 milliunits 

[mU]/minute);
• increase the dose only after sufficient 

time has elapsed to allow full evaluation 
of the effects of the initial dose  
(30 minutes);

• maintain or decrease the dose once a 
clinically adequate contraction pattern 
has been obtained;

• institute a protocol to ensure that fetal 
and uterine effects of the infusion are 
carefully and uniformly monitored;23  
and

• include adequate nurse staffing (one 
registered nurse to one woman receiv-
ing oxytocin for labor induction or 
augmentation).

Alternative infusion protocols utilizing 
higher doses and more frequent dosing 
intervals have been proposed and extensive-
ly studied.21 In some cases, such protocols 
may be carried out without increased mor-
bidity and with shorter labors. However, 
two meta-analyses have demonstrated 
increased uterine tachysystole, a lower rate 
of spontaneous vaginal birth, increased 
postpartum hemorrhage and increased 
infection with the use of high- vs. physio-
logic-dose protocols. In one report, using a 
protocol in which oxytocin was increased at 
a rate of 6 mU/min every 20 minutes, labor 
was shortened, compared to a low-dose 
protocol. However, uterine tachysystole 
was seen in half of patients, and cesarean 
delivery for abnormal fetal heart rate pat-
terns occurred at twice the rate seen with a 
low-dose regimen.24   

Figure 2: Elective Deliveries < 39 Weeks10

This figure demonstrates the relative effectiveness of various approaches to the 
reduction of elective delivery prior to 39 weeks gestation. Group 1 consists of 
facilities in which a departmental policy against this practice was enforced by hos-
pital personnel. Group 2 represents facilities in which a similar departmental policy 
was only backed by peer review of outliers. Group 3 consists of facilities in which 
physician education alone was employed. The change in the latter group was not 
statistically significant.
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While no increase in demonstrable short-

term neonatal asphyxial effects was demon-
strable in patients experiencing tachysys-
tole and undergoing cesarean delivery for 
abnormal fetal heart rate patterns in this 
academic center, the avoidance of near 
misses is an integral part of current patient 
safety-based practice. Thus, if patient safety 
rather than speed of delivery is the primary 
concern, these data strongly suggest that 
such high-dose protocols are not ideal for 
routine use.21,25 

In some cases, medical or obstetric indica-
tions justify a trade-off between the advan-
tages of shortened labor and the risks of 
high-dose oxytocin protocols. For example, 
a woman whose well-being is at risk from 
severe preeclampsia and falling platelet 
levels may require more aggressive use of 
oxytocin to hasten delivery.

Simpson and Lyndon have shown that 
while 80 percent of nurses at the bedside 
are aware of the correct clinical action in 
response to uterine tachysystole (i.e., turn 
down the rate of oxytocin infusion,) this 
appropriate action occurs only 22.5 percent 
of the time, and in some instances, the oxyto-
cin actually is increased.26 The most common 
cause of discord between the obstetrician and 
labor nurse is the tendency of the obstetrician 
not at the patient’s bedside to urge the use of 
oxytocin in a manner that the bedside labor 
nurse deems unsafe.21,27

Uniformity of approach generally is 
associated with improved performance 
or outcomes,1,23,25 and all these consider-
ations suggest the need for a more uniform 
approach to oxytocin administration and 
monitoring, particularly within a single 
institution. As a reasonable addition to 
uniform low-dose infusion rates, standard, 
highly specific, checklist-driven protocols 
focusing on uterine and fetal response to 
oxytocin may improve neonatal outcomes 
and reduce the primary cesarean delivery 
rate for abnormal fetal heart rate pat-
terns23,25 (see Appendix). Because excessive 
uterine activity may occasionally be seen 
with even the most careful clinical care, a  
 

“rescue” protocol allowing independent 
nursing discontinuation of oxytocin and the 
administration of terbutaline sulfate should 
be available in every delivery facility.27

The cesarean delivery rate
The rise in both primary and repeat cesar-
ean delivery rates over the past several 
decades is a well-described phenomenon.28  
With the exception of focused protocols 
to reduce oxytocin-related abnormal fetal 
heart rate patterns and restrict the practice 
of elective inductions prior to 39 weeks 
of gestation, no programs have effectively 
curbed the ongoing increase in the primary 
cesarean rate in large populations. While 
numerous factors contribute to the increase, 
we believe that the primary contributors are 
four-fold:
• lack of a tool to detect developing fetal 

acidemia during labor with a near perfect 
sensitivity and a high positive predictive 
value;29 

• lack of clear national guidelines for diag-
nosing labor arrest requiring cesarean 
delivery;28

• fear of litigation from failure to perform 
cesarean delivery;30 and

• a safety profile for cesarean delivery, 
which closely approaches that of vaginal 
birth.2 

Without any change in the first three factors 
listed above, we expect to see the cesarean 
rate remain relatively high in the United 
States. The cesarean rate is a poor metric 
for assessing quality of intrapartum care, 
either individually or institutionally. The 
ideal rate should be viewed as a secondary 
parameter that will only be approached as 
individual components of intrapartum care 
are perfected.1 

Standard, highly 
specific, checklist- 
driven protocols 
focusing on uterine 
and fetal response 
to oxytocin may 
improve neonatal 
outcomes and 
reduce the primary 
cesarean delivery 
rate for abnormal 
fetal heart rate 
patterns.
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Magnesium sulfate for  
neuroprotection and cerebral palsy
Cerebral palsy most commonly results from 
prematurity, in-utero infection or other, 
incompletely understood developmen-
tal events unrelated to intrapartum care. 
However, both intrapartum asphyxia and 
intracranial hemorrhage may lead to cere-
bral palsy in previously normal infants.3

Scientific and medical organizations deal-
ing with the fetus and newborn now uni-
versally accept criteria that support the link 
between intrapartum asphyxia and cerebral 
palsy.3 Appropriate intrapartum care can, in 
some cases, prevent such events. However, 
extremely premature infants are at particu-
lar risk for the later development of cerebral 
palsy. Until recently, little was known about 
effective methods of cerebral palsy preven-
tion in these babies.

Several studies, including two meta- 
analyses, have demonstrated a reduction in 
cerebral palsy in infants delivered before 
32 weeks, who received magnesium sulfate 
prior to delivery.31,32 Other types of neuro-
logic dysfunction, including development 
delay, intellectual impairment, blindness 
or deafness are not affected. In the animal 
model, magnesium prevents post-hypoxic 
brain injury by blocking the excess release 
of glutamate in the calcium channel.33 Both 
fetal and newborn brains appear to be 
susceptible to glutamate-mediated injury. 
Magnesium sulfate also has been shown to 
alter differential expression of the inflam-
matory mediator IL-1 and reduce neuronal 
injury in the mouse model.34 

Various doses, durations of therapy and 
dosing intervals have been studied, and 
most seem to demonstrate similar benefit. 
We recommend that clinicians consider the 
administration of magnesium sulfate for 
neuroprophylaxis in all infants less than  
32 weeks of gestation who are at signifi-
cantly increased risk for preterm delivery. 
Institutions should adhere to one of the 
available, peer-reviewed, published pro-
tocols.35 While the reduction in rates of 
cerebral palsy seen with magnesium sulfate 

administration are important, most studies 
show a reduction in the absolute magni-
tude of risk on the order of approximately 
2 percent. Thus, it would be scientifically 
invalid to conclude that cerebral palsy in 
any individual case would probably have 
been avoided had magnesium sulfate been 
administered.

As the authors of one meta-analysis 
noted, “Further studies are required to 
clarify how magnesium sulfate works, who 
should receive it, and how best the treat-
ment should be given. Studies comparing 
the dose, timing of administration, and 
whether maintenance magnesium therapy is 
required and whether it should be repeated 
are needed.”6 Current recommendations 
allow the use of various doses and dosing 
intervals for the administration of magne-
sium sulfate for neuroprotection, and no 
specific protocol or set of risk factors can  
be considered superior to another. We do 
recommend that institutions develop uni-
form criteria and protocols for such treat-
ment based upon any one of a number of 
published approaches. 

Brachial plexus impairment
Several large clinical studies document 
that many cases of brachial plexus impair-
ment, including frank nerve root avulsion, 
result from unavoidable in-utero processes 
that also predispose the infant to shoulder 
dystocia at birth.36,37 Brachial plexus injury 
and shoulder dystocia are commonly sepa-
rate complications with a common origin, 
namely, fetal-pelvic disproportion during 
late pregnancy and/or labor.  However, 
some cases of shoulder dystocia may result 
in brachial plexus injury.

A number of maneuvers are available to 
the clinician faced with shoulder dystocia.  
Such maneuvers will generally allow delivery 
of the infant without brachial plexus injury, 
excluding those cases described above, in 
which injury already exists due to the same 
factors that lead to the shoulder dystocia.    

We recommend 
that clinicians 

consider the 
administration 
of magnesium 

sulfate for 
neuroprophylaxis 
in all infants less 
than 32 weeks of 

gestation who are 
at significantly 

increased risk for 
preterm delivery.  
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Since shoulder dystocia is both, in an 

absolute sense, unavoidable and not com-
monly encountered by the team providing 
intrapartum care, a uniform team manage-
ment approach may improve the handling 
of this emergency. Drills, continuing medi-
cal education, interactive online courses 
and protocols that clarify the duties of 
each team member are all valuable tools 
in achieving uniformity of care. We rec-
ommend that facilities providing delivery 
services develop and implement a plan to 
assure proper team management of shoulder 
dystocia, utilizing one or more of the above 
training tools. Accurately documenting 
the maneuvers utilized and avoided in the 
management of shoulder dystocia is also 
essential and could be facilitated by the use 
of available checklists. 

Conclusion and Recommendations
Given the current state of science, evidence-
based initiatives to improve intrapartum 
care appear best suited for: 
• introducing facility-based protocols and 

developing effective medical leadership  
to eliminate elective birth before 39 com-
pleted weeks of gestation and its associ-
ated morbidity, while improving patient 
safety and pregnancy outcomes;

• using standardized, low-dose oxytocin 
protocols for induction and augmenta-
tion of labor;

• implementing unambiguous, uniformly 
implemented protocols for monitoring 
oxytocin infusion;

• avoiding inappropriate cesarean deliver-
ies and de-emphasizing cesarean delivery 
rate as a primary quality indicator;

• adopting protocols for administering 
magnesium sulfate for neuroprotection in 
premature infants, modeled after pub-
lished approaches;

• instituting educational/training method-
ology designed to enhance team response 
to obstetric emergencies, including shoul-
der dystocia and postpartum hemor-
rhage, to promote clinician understand-
ing of intermediate and abnormal fetal 
heart rate patterns; 

• using available checklists to accurately 
document the maneuvers utilized and 
avoided in the management of shoulder 
dystocia; and

• developing a robust quality improvement 
program for intrapartum care processes.

Patient safety initiatives based on these 
principles have resulted in significant 
improvements in perinatal outcomes 
in select facilities and hospital systems. 
Focusing on any of these areas would help 
individuals and facilities to further improve 
the outcomes of pregnancy.
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Measurement
All quality assessment and improvement 
activities require measurement, in order 
to compare one unit’s level of achieve-
ment to the achievement of peers1, guide 
the improvement process and determine 
its success. NICUs may undertake indi-
vidual improvement projects, based on 
their clinical perception of needed change. 
Alternatively or simultaneously, more rapid 
and powerful identification of a need to 
improve may be achieved when one has 
access to measurements that are made 
within the context of a multi-institutional 
network that uses standard definitions, fair 
risk adjustment techniques and peer level 
comparison metrics to serve as benchmarks. 
Considerable resources are commonly com-
mitted to purchase devices to monitor and 
optimize the health and stability of each 
NICU infant, while resources to monitor 
and optimize the safety and overall effec-
tiveness of the NICU may be seen as less  
essential. There is a pressing need for hos-

pital administrative leadership to provide 
financial support for data collection and 
membership in a multi-institutional collab-
orative quality improvement database as a 
fundamental line item in the NICU budget. 

A number of regional and national multi-
institutional neonatal quality improvement 
collaboratives have made important contri-
butions to improving care for their member 
NICUs. Quality improvement collaboratives 
provide opportunities for shared learning, 
peer competition and testing of multiple 
strategies simultaneously. Existing multi-
institutional systems such as the Vermont 
Oxford Network (www.vtoxford.org), Cali-
fornia Perinatal Quality Care Collaborative 
(www.cpqcc.org), Ohio Perinatal Quality 
Collaborative (www.opqc.net), Pediatrix 
(www.pediatrix.com) and the National Peri-
natal Information Center (www.npic.org) 
provide their member NICUs with useful 
benchmarks on important processes and  
outcomes. They also provide structured, 
multi-institutional quality improvement 
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This chapter focuses on the high-risk preterm and term infants who require care 

in a neonatal intensive care unit (NICU) or other higher level care unit. Each 

perinatal program should develop criteria for admission to the NICU based on 

evidenced-based assessment of maternal, neonatal and peripartum factors that 

determine levels of risk. Quality improvement programs can assess whether 

these criteria are appropriate and are being applied consistently to result in 

the best outcomes for mother and child. This chapter describes four aspects of 

NICU care — measurement, reducing variation in process and outcome, safety 

and individualized care — that with appropriate attention can result in significant 

improvements in outcomes within a 1- to 2-year period.
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initiatives. However, each has developed,  
somewhat independently, an approach to 
defining specific measures of process and 
outcome with case definitions, denomi-
nators and risk adjustments. A national 
consensus is needed to develop standard sets 
of measurement tools, including electronic 
medical record identification standards for 
each definition and denominator, appropri-
ate risk adjustment factors, and comparison 
metrics to assure fair comparison across all 
NICUs. At a minimum, these tools should 
address both the effectiveness and safety 
of the care that the NICU provides to its 
infants and their families. 

As a first step, the Technical Advisory 
Committee of the Perinatal Section of the 
American Academy of Pediatrics is current-
ly evaluating differences in the approaches 
used by the major networks and research-
ers with respect to the measurement and 
inter-NICU comparison of nosocomial 
infection. Unfortunately, until measure-
ment and participation in quality improve-
ment are adopted as essential line items in 

the NICU budget, the ability to participate 
in these activities and the resultant ben-
efits that they offer to the care of high-risk 
infants remain limited.

Reducing Variation in  
Process and Outcomes 
The care provided and the outcomes 
of patients vary widely among NICUs 
(Figures 1, 2).

Some of the variation in outcomes may 
be explained by differences in baseline risk 
among patients (for example, extremely 
low gestational age or transfer rather than 
inborn), but much is explained by the dif-
ferences in the care that is received. Varia-
tion is typical of most NICU processes and 
outcomes, even after adjustment has been 
made for differences in case mix. 

The formal display of variation across 
a group of NICUs serves two important 
purposes. First, it shows the achievements 
of a significant number of NICUs in modi-
fying important processes and minimizing 
morbidity and mortality. Second, it allows a 

Figure 1: Variation in prevalence of late bacterial infections among 664 to 1,319 infants per year at 22 to 29 weeks 
gestation in 24 Ohio NICUs participating in the Vermont Oxford Network registry (https://nightingale.vtoxford.org)

Figure 1: Late Bacterial Infections in Ohio NICUs, Infants 22 to 29 Weeks Gestation2 
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NICU to compare its performance to those 
NICUs that have achieved this benchmark 
performance. The goal of quality improve-
ment is to provide the tools and structure 

for all NICUs to achieve or even exceed 
the outcomes reported by the top perform-
ers. When applied to a network of NICUs, 
effective quality improvement will increase 
the group’s mean rate for a desired outcome 
and decrease the variability in processes 
and/or outcomes across the group. Figure 
3 demonstrates these changes following an 
improvement project to increase the rate of 
antenatal steroids in mothers threatening 
preterm delivery.4

Because the quality of care delivered to 
NICU patients is ultimately improved by 
the busy frontline clinicians who provide 
that care, quality improvement efforts must 
become part of the routines of everyday 
care. Using proven improvement methods 
and respecting the time constraints placed 
on neonatologists, nurses, therapists and 
other members of the care team are essential 
to successful quality improvement.

Examples of Successful Perinatal 
Quality Improvement Initiatives
A number of perinatal quality improvement 
initiatives are achieving positive results. In 
a collaborative, supported by the California 
Perinatal Quality Care Collaborative 
(CPQCC), 13 regional NICUs reduced cen-
tral line-associated blood stream infections 
by 25 percent within a 10-month period.5 
Similarly, from 1998 to 2006, a Vermont 
Oxford Network quality improvement col-
laborative of eight NICUs caring for 4,065 
very low-birthweight infants experienced a 
statistically significant reduction in health 
care-associated infections, from 18 percent 
to 15 percent.6

Key Practical Concepts  
in Perinatal Quality Improvement
Several practical concepts are central to 
perinatal improvement efforts: timely feed-
back, transparency, evidence-based decision-
making and reliability.

Timely feedback
Setting measurable, time-bounded goals and 
benchmarks is an irreplaceable component 
of successful quality improvement efforts. 

Adjusted for race/ethnicity and other risk factors

Removing adjustment for race/ethnicity

Figure 2: Impacts of Race/Ethnicity on Breastmilk Feeding 
at Discharge Home3

Figure 3: Move the Median and Narrow the  
Interquartile Range4 
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CPQCC centers in ascending order of risk adjusted rate
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Because the quality 
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Measurement must be timely and useful to 
clinicians. For example, reporting on the  
performance of nurses and neonatologists 
soon after they have cared for infants with 
indwelling intravascular catheters is likely 
to be a more valuable motivation for change 
than providing reports several months later. 
Similarly, timely reports generated from 
data provided by clinicians who are provid-
ing care directly are likely to be more highly 
valued than reports based on data that 
others collect.

Transparency
Transparency in health care quality improve-
ment implies that outcomes are shared 
openly with colleagues, patients, families, 
payers and competitors. Transparency may 
invite criticism and risk loss of market share, 
but also it is likely to enhance shared learn-
ing and motivate those working to improve 
quality of care.7 Public release of perfor-
mance data has been shown to stimulate 
quality improvement activity at the hospital 
level.8 Posting the ongoing results of a NICU 
quality improvement initiative in a location 
that is prominent to both parents and staff 
has been found to greatly accelerate the 
enthusiasm for and process of change. 

Evidence-based decision making
A central purpose of quality improvement 
programs in the health care arena is to 
implement evidenced-based practices that 
lead to safe and effective care of patients 
and result in the best possible outcomes. 
In this context, evidence has a hierarchi-
cal definition: the highest level of evidence 
is supported by multiple, large sample size 
and scientifically valid trials, while a lower 
level of evidence is based on the opinions 
of experienced experts. The U.S. Preventive 
Services Task Force has summarized  
current thinking on evidence hierarchy  
(www.ahrq.gov/clinic/uspstf/grades.htm). 
Websites such as that of the California 
Perinatal Quality Care Collaborative have 
posted quality improvement toolkits using 
published best practices that are available 
for free download (www.cpqcc.org). 

Reliability: Every patient at every encounter 
receives the best care.
Reliability is often expressed as an error 
rate. When errors are costly, such as in the 
nuclear power industry, “highly reliable” 
might be defined as less than one error in a 
million events. In this case, reliability is con-
structed with the knowledge that any error 
could harm many individuals. The health 
care industry, in contrast, tends to be more 
personally oriented, as clinicians are closely 
in touch with the relatively few individuals 
they treat. Thus, error rates expressed at the 
industry level may lead clinicians to believe 
that 1 in 100 is not bad, with each patient 
having a 99 out of 100 chance of not being 
harmed. Highly reliable health care orga-
nizations might measure their effectiveness 
as the proportion of patient encounters 
where clinicians do the right thing. From 
the perspective of a family with an infant in 
a busy NICU, where 1000 clinical decisions 
are made daily, however, knowing that the 
health care system makes 10 harmful errors 
per day (1 in 100) is hardly reassuring. 
Developing the essential characteristics of a 
high-reliability organization, such as effec-
tive non-hierarchical communication and 
teamwork, identification of system vulner-
abilities to error and non-judgmental error 
identification and analysis are well within 
the reach of all NICUs. As discussed below, 
an active simulation program is an effective 
way to encourage and develop these skills.  

Patient Safety in the NICU
Three actionable examples of NICU safety 
initiatives are: a) reduction of nosocomial 
infections; b) handoffs and improved com-
munication; and c) simulation exercises. 
These approaches will rapidly advance 
safety by addressing systems rather than 
individual issues. Although we think that 
multi-institutional, voluntary, non-punitive, 
system-based incident reporting may play an 
important role in the future, the beneficial 
effects of such an approach await further 
evaluation.9,10 Other critically important  
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safety initiatives, such as reducing mediation 
errors, require organization-wide efforts not 
restricted to the NICU and are not consid-
ered here. 

Reduction of Health  
Care-associated Infections
Nosocomial infection and/or catheter-asso-
ciated systemic infections are among the top 
safety issues identified in NICU error surveys 
and trigger studies.11 Quality improvement 
efforts directed at reducing these infections 
are effective and substantially decrease mor-
bidity and resource utilization.5 Furthermore, 
these initiatives may achieve levels of 
improvement that exceed what participants 
initially thought was possible. For example, 
as a result of a structured quality improve-
ment initiative, large, high acuity NICUs may 
have periods of more than 6 months without 
catheter-associated infections (Table 1). 

Handoffs and Improved 
Communication
Given the intensity and complexity of NICU 
care and the multiple transitions of person-
nel across shifts, assuring the accurate trans-
fer of information concerning an infant’s 
condition, anticipated issues and care plan  
is a high priority. Although no studies 
report the incidence or consequences of fail-
ures in handoffs (also known as sign-out) 
in the NICU, communication problems are 
well documented as a major source of medi-
cal errors in a variety of hospital settings.12 
Thus, a standardized approach to handoffs, 
including the development of electronic 
tools to facilitate them, would be expected 
to promote safety, as suggested by The Joint 
Commission 2006 National Patient Safety 
Goal, requiring organizations to imple-
ment a standardized approach to “hand off 
communications.” While several extensive 
reviews of medical handoffs are available,  
 
 

It is also 
important to 

eliminate barriers 
to effective 

communication, 
which typically 

result from 
physicians’ and 

nurses’ perceived 
differences in 

roles, including 
hierarchical 

barriers. 

Table 1. Selected Evidence-Based Quality Improvement Initiatives  
for High-Risk Neonates 

Outcome/Process 
NICU infection

NICU CABSI*

Neonatal nosocomial infections

Coagulase negative staphylococcal bacteremia

NICU nosocomial infection

Catheter-associated bloodstream infection

Chronic lung disease

Preterm chronic lung disease

VLBW survival without bronchopulmonarydysplasia

VLBW survival without bronchopulmonarydysplasia

Receipt of surfactant after age 2 hours

Retinopathy of Prematurity

Severe retinopathy of prematurity 

NICU admission temperature

VLBW admission temperature

Improving growth of VLBW infants23 

Improvement

Decreased 85%13

Decreased 17%14

Decreased 33%15

Decreased 29%16

Decreased 25%5

Decreased 56%17

Increased 15%18

No change19

Decreased 62%20

Decreased 47%21

Increased 0.8ºC22

* Neonatal intensive care unit, catheter-associated blood stream infection
VLBW, very low birthweight
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including those that describe the impact of 
poorly executed handoffs, little research has 
been done to identify best practices. 

Recommendations stipulate that handoffs 
occur at a set time and be face-to-face to 
allow direct communication and clarification 
between the giver and receiver of informa-
tion. Limiting interruptions during sign-out is 
also important to ensure accurate transfer of 
information. Because a lack of formal train-
ing in sign-out methods is another potential 
barrier, designing and implementing a sign-
out training module is essential and should 
be integrated into the overall development of 
the sign-out process.12 

It is also important to eliminate barriers 
to effective communication, which typi-
cally result from physicians’ and nurses’ 
perceived differences in roles, including 
hierarchical barriers. Using a standardized 
structured handoff can decrease barriers 
to effective communication. Electronic 
sign-out tools facilitate verbal report by 
providing a structured approach to infor-
mation transfer. An electronic sign-out 
tool that is integrated with an electronic 
medical record can utilize already available 
data (demographics, vital signs, medica-
tions, laboratory values, to-do items, etc.), 
improving clinician efficiency and decreas-
ing errors, including medication errors. 

A sign-out program appropriate for the 
specific needs of an individual NICU that is 
developed with input from the entire staff 
could lead to innovative solutions and  
provide the sense of ownership that is 
important to the success of the program. 
Each program should include a formal 
training protocol and a system to monitor 
its use and effectiveness.

One approach is “A Model for Building a 
Standardized Handoff Protocol,”24 devel-
oped at the University of Chicago and based 
on the experience of resident handoffs.  
The authors propose a model of process 
mapping, critical content identification, 
implementation and monitoring, although an 
electronic solution is not included. Given  
 
 

the increasing implementation of institu-
tional electronic medical records, develop-
ment of an approach to handoffs should 
include an integrated electronic tool to 
facilitate the process.25 As part of a Ver-
mont Oxford Network quality collabora-
tive, improvement projects were under-
taken to improve communication in the 
NICU by using electronic reports to aid in 
the transfer of information. 

Simulation. Safe patient care in NICUs 
depends on a high-functioning, multidis-
ciplinary team. As in all intensive care 
settings, individuals and the team need to 
maintain procedural skills and must be able 
to respond appropriately to relatively infre-
quent life-threatening events. Participation 
in a simulation program facilitates main-
tenance of skills without involving actual 
patients and promotes team training for 
common scenarios and less frequent events. 
Simulation-based training in health care 
realistically recreates the key visual, audi-
tory and tactile cues of actual clinical situ-
ations to provide learning experiences that 
closely mimic the conditions encountered 
when caring for real patients. By engender-
ing authentic responses in trainees, simula-
tion-based training allows them to identify 
and address areas for improvement.26 

Simulation is an activity that begins to 
integrate the key characteristics of a high-
reliability organization, such as standard-
ized procedures, effective communication 
among all team members, non-hierarchical 
teamwork and committed attention to 
detecting and discussing near errors and 
actual errors in a non-judgmental setting. 
Simulation resuscitation exercises offer an 
effective approach to reducing social/hier-
archical barriers to communication among 
members of the perinatal care team. This 
approach was strongly recommended by 
The Joint Commission (JC) after analysis 
of sentinel events demonstrated that faulty 
communication and teamwork contributed 
to neonatal and maternal morbidity and  
mortality. In “Preventing Infant Death and 
Injury During Delivery,” a 2004 JC Senti-
nel Event Alert, ineffective communication 
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played a role in 72 percent of the 47 cases 
of neonatal mortality or severe neonatal 
morbidity reported to that agency.27 A 2010 
JC Sentinel Event Alert, “Preventing Mater-
nal Death,” focused on adverse events in 
labor and delivery.28 

Evidence from clinical studies also sup-
ports the value of simulation. A recent 
review of the evidence for the Interna-
tional Liaison Committee on Resuscitation 
(ILCOR) identified three prospective ran-
domized controlled trials and 19 other stud-
ies that support the use of simulation for the 
acquisition and maintenance of cognitive, 
technical and behavioral skills required for 
effective and safe neonatal resuscitation; 
they found no study that refuted the value 
of simulation. Similarly, the introduction 
of simulation-based training in emergency 
obstetrics was associated with a reduction 
in perinatal asphyxia and neonatal hypoxic-
ischemic encephalopathy (HIE).29 

In a retrospective, cohort observational 
study of 19,460 births in a tertiary referral 
maternity unit in a teaching hospital, the 
incidence of infants with 5-minute Apgar 
scores of  6 decreased from 86.6 to 44.6 
per 10,000 births (P<0.001), and those with 
HIE decreased from 27.3 to 13.6 per 10,000 
births (P=0.032), following the introduction 
of simulation-based training in the manage-
ment of the difficult delivery.29 In another 
retrospective, observational study of 29,025 
births by the same group, the management 
and neonatal outcome of births complicated 
by shoulder dystocia was compared before 
and after the introduction of shoulder 
dystocia training at Southmead Hospital in 
Bristol, United Kingdom. Simulation train-
ing was associated with both improved use 
of indicated delivery maneuvers (McRob-
erts’ maneuver, suprapubic pressure, 
internal rotational and delivery of posterior 
arm) and a significant reduction in neonatal 
injury at birth after shoulder dystocia, from 
9.3 percent to 2.3 percent.30 Despite the use  
of historical controls, these studies demon-
strate impressive improvement in profound 
neonatal problems that are often medical 
legal issues.

The first simulation-based learning pro-
gram in neonatal-perinatal medicine is the 
NeoSim program developed at the Center 
for Advanced Pediatric and Perinatal Educa-
tion (CAPE), located at Packard Children’s 
Hospital on the campus of Stanford Uni-
versity in Palo Alto, California. Since 1997, 
NeoSim has provided training in the cogni-
tive, technical and behavioral skills neces-
sary for optimal care of the newborn in 
distress.31,32 NeoSim serves as the basis for a 
series of changes taking place in the current 
national standard for training in neonatal 
resuscitation, the Neonatal Resuscitation 
Program (NRP) of the American Academy 
of Pediatrics (AAP).33 Cost should not be 
a limiting factor in simulation training. 
Although full-scale simulation environments 
have many advantages, simulation scenarios 
can be created and trainings conducted 
using standard resuscitation mannequins.

Individualized Care
Individualized or developmentally appropri-
ate care was introduced in the mid-1980s 
by Als34 to address concerns that the NICU 
environment, with its high levels of noise 
and light, would adversely influence neu-
rodevelopmental outcomes for the high-risk 
preterm infant.35 Developmentally appro-
priate care is dependent on the concept of 
individualization and involves thoughtful 
consideration about the type, amount and 
timing of interventions based on the infant’s 
physiologic status and behavioral cues. 
Interventions are designed to help the pre-
term or high-risk infant become as stable, 
well organized and competent as possible. 
The delivery of developmentally appropriate 
care facilitates infant behavioral state as the 
caregiver attends to infant needs. It should, 
therefore, be integrated into all aspects of 
caregiving and serve as a foundation for all 
decision-making and interactions with the  
infant and family. Most importantly, indi-
vidualized care must adjust with the chang-
ing developmental needs of the maturing  
preterm or high-risk infant, and, therefore, 
it requires frequent evaluation.36
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Concerns about preterm infant experi-
ences in the NICU and their impact on 
developmental outcomes have lead to 
numerous developmental-based interven-
tion programs.37 Some of the most common 
elements in developmental care include: 
(a) control of the external stimuli (vestibu-
lar, tactile and auditory); (b) facilitating 
uninterrupted sleep by clustering care; and 
(c) swaddling or positioning the infant to 
provide a sense of containment.35 Parental 
participation is also considered an impor-
tant element of these programs.38 One sys-
tematic implementation of developmental 
interventions is the Neonatal Individualized 
Developmental Care and Assessment Pro-
gram (NIDCAP).39 NIDCAP uses a behav-
ioral observation tool to assess an infant’s 
tolerance of environmental and caregiving 
stimuli. Other programs also support the 
integration of supportive interventions, 
such as the use of maternal skin-to-skin 
holding (kangaroo care), and integration of 
families into caregiving, as well as provid-
ing high-risk infants with the support to 
develop more “normally,” given their dif-
ferent beginning. Although the impact of 
these developmental care practices overall 
is difficult to establish because of conflict-
ing findings and studies with small sample 
sizes, a Cochrane review found evidence of 
limited benefit of interventions overall and 
no major harmful effects.35 One practice 
associated with positive benefits is kanga-
roo care.40 In one trial, kangaroo care was 
associated with reductions in nosocomial 
infection at 41 weeks of corrected gestation-
al age, severe illness, lower respiratory tract 
disease at 6 months follow-up, not exclu-
sively breastfeeding at discharge, and more 
weight gain per day by discharge.41 

As discussed in Chapter 4, it is important 
that providers all along the continuum — 
including neonatal care — embrace the con-
cept of patient- and family-centered care, 
to empower women and their families to be 
active participants of their health care team  
 
 
 

and decision-making. An emerging area 
of investigation in individualized care is in 
training parents to observe signs of stress 
and coping in their hospitalized infant and 
to interact in ways that ameliorate stress. 
In one report, sensitivity training using 
the Mother Infant Transactional Program 
(MITP) was associated with improved cere-
bral white matter micro-structural develop-
ment as measured by MRI. More mature 
white matter has been associated with 
enhanced neurobehavioral scores at 2 weeks 
and 9 months of age.42

Although developmentally appropriate 
and individualized care is a basic tenet of 
pediatric care, successful implementation 
in a NICU setting may be challenging. An 
index to assess Developmentally Appro-
priate Neonatal Intensive Care Practice 
(DANIP) may be helpful to characterize the 
overall developmental environment and to 
quantify the care and support of preterm 
infants and their families in the domains 
of parental and family involvement, envi-
ronmental controls and individualized care 
and assessment.36 The DANIP is comprised 
of three subscales: parental and family 
involvement, environmental controls and 
individualized care and assessment. The first 
section of eight items provides background 
and demographic details of the NICU, such 
as staff numbers, size of unit and number of 
clinicians. Thirty-six items describe organi-
zational aspects of the unit, such as visiting 
hours and follow-up clinic, and environ-
ment (noise control, cycled lighting and 
intervention programs, like kangaroo care). 
The last section of 13 items addresses atti-
tudes and beliefs of the staff member about 
practices and interventions that influence 
premature infant development. The  
instrument, which is the first of its kind,  
provides a quantitative measure to monitor 
the implementation of developmentally- 
based care. The tool can serve as a compass 
for guiding improvements in care by further 
enhancing the application of developmen-
tally sensitive care for the preterm infant.

 

Applying Quality 
Improvement Principles 

in Caring for  
the High-Risk Infant

Although 
developmentally 
appropriate and 
individualized 
care is a basic 
tenet of pediatric 
care, successful 
implementation 
in a NICU setting 
may be challenging.



84 marchofdimes.com Toward Improving the Outcome of Pregnancy III

Applying Quality 
Improvement Principles 
in Caring for  
the High-Risk Infant

Conclusion and Recommendations
Ongoing, evidence-based, results-driven 
improvement is an essential activity for all 
NICUs. The following recommendations 
include readily actionable, highly effec-
tive activities that should be pursued by 
all NICUs seeking to achieve the very best 
outcomes for their infants:
• NICU budgets should include support 

for outcomes measurement and at least 
one ongoing, active quality improvement 
initiative on a continuous basis.

• Improvement initiatives should include 
measurable, time-bounded goals, timely 
feedback, transparency, evidence-based 
practices, as well as attention to individu-
alized care of patients and their families.

• NICUs should develop actionable, 
evidence-based safety initiatives. These 
should include the high-priority areas of 
reducing nosocomial infections, improv-
ing handoffs and communication and 
simulation exercises.

• As part of improvement efforts, neo-
natal care providers should embrace 
concepts of patient- and family-centered 
care, encouraging active participation of 
women and families in their health care 
decision-making.

• Quality improvement initiatives should 
incorporate a multidisciplinary educa-
tional component that utilizes experience 
to provide practical training in the design 
and execution of quality improvement 
projects.

The demands for high-quality care in 
neonatal/perinatal practice are articulated 
by parents, payers, hospital administrators, 
professional organizations and the American 
Board of Pediatrics (ABP). To that end, 
ABP maintains a certification program that 
includes participation in ABP-approved qual-
ity improvement projects designed to assess 
and improve the quality of patient care.
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Immediate and Sustained  
Postpartum Breastfeeding 
Exclusive breastmilk feeding — giving no 
food or liquid other than breastmilk to the 
infant from birth — benefits newborns and 
their mothers physically and psychologically. 
According to the American Academy of 
Pediatrics (AAP)1 the benefits of breastfeed-
ing include, but are not limited to: helping 
to create a strong bond between mother and 
child, providing immunity to many com-
municable diseases and reducing infectious 
diseases in the newborn (including respira-
tory illnesses, diarrhea and ear infections), 
and reducing the risk of developing atopy 
and asthma.2 The benefits of breastfeeding 
are dose-related: exclusive breastfeeding for 
6 months is recommended to achieve these 
health benefits. Although the percentage of 
infants ever breastfed in the United States has 
increased 60 percent from 1993 to 1994 to 
77 percent in 2005 to 2006 (Figure 1), there 
has been no significant change in the rate 
of breastfeeding at 6 months of age.3 There 
remain significant racial, ethnic, economic, 

age-related and geographic variations in 
breastfeeding rates in the United States. 

For the mother, breastfeeding helps to 
decrease postpartum bleeding and promotes 
more rapid involution, as well as return 
to prenatal weight. Additional maternal 
benefits include improved maternal mental 
health, cancer (breast, ovarian, endometrial) 
risk reduction and a lowered risk for type 
II diabetes and osteoporosis. Despite its 
proven benefits, however, immediate and 
sustained postpartum breastfeeding is not as 
widespread among U.S. hospitals and birth-
ing centers as it could be.

In 1991, the United Nations Children’s 
Fund (UNICEF) and the World Health 
Organization (WHO) launched the Baby-
Friendly Hospital Initiative (BFHI), a global 
effort to implement practices that promote 
and support breastfeeding, measure qual-
ity and identify centers of breastfeeding 
excellence.4  BFHI employs The Ten Steps 
to Successful Breastfeeding for Hospitals as 
the framework for designating all maternity 
services (hospitals and birthing centers) 

Chapter 9:  
Quality Improvement Opportunities 
in Postpartum Care

The experiences that a woman has immediately after giving birth and for the first 

6 weeks after birth (postpartum care) could seriously affect her health, the health 

of her child, her perception of childbirth and even her attachment to her newborn.

Postpartum care has been shown to improve perinatal health outcomes. And yet, 

there are aspects of postpartum care that could improve these outcomes even 

further: immediate and sustained breastfeeding; Family-Centered Maternity Care, 

in which the mother and infant are not separated at all throughout the hospital 

stay and the new family’s needs are paramount; teaching new mothers and fathers 

about smoking cessation in order to improve their health and that of their new 

infants and children at home; universal screening for postpartum depression; and 

screening for postpartum post-traumatic stress disorder.  

Margaret Comerford Freda, Cheryl Tatano Beck, Deborah E. Campbell, 
Diana L. Dell, MD, Stephen Radcliffe
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as centers of breastfeeding support and 
has been shown to increase breastfeeding 
rates.4,5,6 There has been a relatively low 
participation rate by U.S. facilities in achiev-
ing “Baby-Friendly” status, and awareness 
should be raised about this opportunity.

The Ten Steps include practices that are 
known to promote and support breastfeeding 
initiation, duration and exclusivity, such as: 
1. formal breastfeeding education for 

mothers and families; 
2. direct support of mothers during 

breastfeeding; 
3. training of primary care staff (including 

maternity care personnel) about breast-
feeding and techniques for breastfeeding; 
and

4. peer support.7,8  

Quality Improvement
Opportunities  

in Postpartum Care

The Ten Steps to Successful Breastfeeding17

The Baby-Friendly Hospital Initiative promotes, protects and supports 
breastfeeding through The Ten Steps to Successful Breastfeeding for 
Hospitals, as outlined by UNICEF/WHO. 

The steps for the United States are:

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

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

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

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

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

 6. Give newborn infants no food or drink other than breastmilk, unless 
medically indicated.

 7. Practice “rooming in”— allow mothers and infants 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 clinic.

** The American Academy of Pediatrics does not support a categorical ban on pacifiers16

1993-
1994

1995-
1996

1997-
1998

1999-
2000

2001-
2002 

2003-
2004

2005-
2006

Birth cohort

1 Significant increase in trends over time for non-Hispanic black infants.
2 Non-Hispanic black infants are significantly different from non-Hispanic white and Mexican-American 
  infants in each birth cohort. 
SOURCE: CDC/NCHS, National Health and Nutrition Examination Survey.

Figure 1: Breastfeeding Rate Trends Over Time Among Non-Hispanic and Mexican 
American Women
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Baby-Friendly USA, the nonprofit orga-
nization that implements the Baby-Friendly 
Hospital Initiative in the United States, has 
recently published the 4D Pathway to Baby-
Friendly Designation, to assist hospitals in 
achieving Baby-Friendly status (Figure 2). 

 A number of factors undermine success-
ful initiation of breastfeeding and reduce 
its duration. For example, failure to initiate 
skin-to-skin contact and breastfeeding within 
the first hour, to exclusively breastfeed and to 
provide infant rooming-in with the mother 
significantly reduces breastfeeding dura-
tion.9,10 Lack of rooming-in and  
on-demand breastfeeding during the postpar-
tum hospital stay11 contribute to increased 
maternal and infant fatigue and curtail the 
time needed for practical lactation support. 
Avoiding pacifier use and post-discharge 
lactation support are also important factors 
in sustaining breastfeeding. Distribution of 
commercial hospital infant formula packs 
also discourages breastfeeding, reducing its 
duration by as much as 10 weeks.12 Mater - 
nal insecurity about her ability to produce  

sufficient breastmilk to satisfy her infant and 
reported nursing difficulties are the most 
frequently cited reasons for early discontinu-
ation of breastfeeding.13 

The US Preventive Services Task Force 
has identified a series of primary care inter-
ventions to promote and support breastfeed-
ing that increase rates of initiation, duration 
and exclusivity of breastfeeding. These 
include formal education for mothers and 
families, direct lactation support, primary 
care staff training and peer support. Inter-
ventions that combine both prenatal and 
postnatal components are most effective 
at increasing breastfeeding duration.14 The 
Centers for Disease Control and Prevention 
conducted a national survey of maternity 
care and infant nutrition practices (mPINC) 
and issued a report on Breastfeeding-related 
Maternity Practices at Hospitals and Birth-
ing Centers — United States, 2007, that 
provided facility-specific benchmark reports 
to each facility, comparing individual birth 
centers to like facilities in their state.15 

We advocate 
development  of 
additional state 

and regional 
breastfeeding 

coalitions and 
collaboratives to 
help accomplish 

a national 
breastfeeding 

initiative, which 
emphasizes the 

initiation of 
breastfeeding 

immediately after 
birth, adoption 

of BFHI and 
the continuity of 

breastfeeding care.

Figure 2: The 4-D Pathway to Baby-FriendlyTM Designation
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In 2009, the AAP endorsed the WHO/

UNICEF 10 Steps to Successful Breastfeed-
ing and published a sample Hospital Breast-
feeding Policy for Newborns and developed  
A Safe and Healthy Beginnings Toolkit17 
containing breastfeeding guidance and 
practice tools for hospitals and primary care 
professionals. Tools for breastfeeding sup-
port include a clinical care path, a sample 
breastfeeding policy, assessment tools (IB 
FAT, LATCH, and Mother-Baby Assessment 
tool), breastfeeding assessment for mothers, 
assessment of breastfeeding resources, and 
suggested questions for use in-hospital and 
during the early newborn follow-up care 
visits to assess the need for additional care. 

Other quality improvement approaches to 
breastfeeding include educational initiatives 
for hospital decision makers, oversight by 
accrediting organizations, public reporting 
of indicators of the quality of breastfeeding 
care, “pay-for-performance” incentives to 
hospitals that meet specific quality stan-
dards and regional learning collaboratives 
that work together to implement quality 
improvement goals.18 

Increasingly, health professional orga-
nizations are beginning to integrate best 
practices into clinical toolkits to support the 
initiation of breastfeeding immediately after 
birth and sustain breastfeeding after hos-
pital discharge. For example, state health 
departments in California, New York and 
Texas have developed programs to help  
hospitals train staff and implement policies 
that promote exclusive breastfeeding. In 
2009, New York State passed the Breast-
feeding Mother’s Bill of Rights, which 
specifies the right to early and immediate 
initiation of breastfeeding after delivery, 
continuous contact (rooming-in) with the 
infant, lactation resources and the right to 
refuse therapies or practices that impede 
successful initiation of breastfeeding, such 
as formula feeding, pacifiers, take-home 
formula samples and advertising packs.19 
Several states, including California, Illi-
nois, Massachusetts, Michigan, Missouri 
and Pennsylvania, have developed regional 
and statewide breastfeeding coalitions and 

collaboratives, whose members include 
maternal and infant care providers. These 
coalitions focus on public and professional 
education, outreach, information dissemina-
tion (practice guidelines and clinical tools) 
and quality improvement. 

Finally, The National Quality Forum 
(NQF), a nonprofit, public-private partner-
ship that consists of members from consumer 
organizations, accrediting and certifying 
bodies, hospitals, research societies, profes-
sional societies and other stakeholders in 
quality care, has included the rate of exclu-
sive breastfeeding among healthy newborns20 
among its 17 national consensus standards 
for quality metrics in perinatal care. The 
Joint Commission led the creation and dis-
semination of these standards. Research 
is needed to determine which of the Baby-
Friendly practices are the most effective in 
promoting the initiation and continuation 
of breastfeeding. Metrics for quality assess-
ment and strategies to improve the quality of 
breastfeeding care need further development. 

In the meantime, we advocate devel-
opment of additional state and regional 
breastfeeding coalitions and collaboratives 
to help accomplish a national breastfeeding 
initiative, which emphasizes the initiation of 
breastfeeding immediately after birth, adop-
tion of BFHI and the continuity of breast-
feeding care.

Family-Centered Maternity Care
Family-Centered Maternity Care (FCMC)6 
approaches childbirth as wellness, not ill-
ness, and it prioritizes the involvement of 
the mother and the family. FCMC is based 
on the following core principles:
• making care personalized and 

collaborative
• engaging families in a comprehensive 

program of perinatal education
• providing the family with the experience, 

including individualized care, they desire
• honoring a mother’s wishes to have 

family and friends present during the 
entire hospital stay

• encouraging mothers to keep their babies 
in their rooms at all times
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• focusing nursing care on teaching and role 
modeling, while providing safe, quality 
care for the mother and baby together

• assuring that the same nurse cares for 
a mother and baby couplet as a single 
family unit, integrating the whole family 
into the care

The benefits of keeping mothers and new-
borns together have been recognized in the 
literature since Kennell and Klaus’s early 
groundbreaking research on maternal-infant 
bonding.21 Enkin also has written of the 
benefits of early and continual mother-
infant contact.22 FCMC helps to: enhance 
the mother-infant bond; increase the 
opportunity for nurses to provide essential 
teaching about maternal and newborn care, 
family planning and other key topics; and 
provides a supportive atmosphere for the 
new mother and her family to get to know 
their new family member and to become the 
expert about their child. Postpartum care 
that is neither family-centered, nor family-
driven, but provided at the convenience of 
the providers has been shown to result in 
mothers being less satisfied with their entire 
childbearing experience.23 

Postpartum care is often organized 
around meeting the needs of hospital staff 
rather than the needs of new mothers. 
According to Declercq et al, 49 percent 
of newborns are currently not kept with 
their mothers in the immediate postpartum 
period; 24 percent of newborns on post-
partum units are with their mothers only 
during the day; and no more than  
59 percent of newborns are kept with their 
mothers continually.23,24

 FCMC is inconsistently practiced and 
often used more as a marketing message 
than a philosophy of care. Some institutions 
may advertise a “home-like” atmosphere 
with redesigned labor/birth rooms, while 
maintaining rigid visitation policies that 
restrict or bar sibling visits or “allow” new 
mothers to see their babies only at pre-
scribed feeding times. When Spear exam-
ined sibling visitation on 69 U.S. hospital 
postpartum units, she found 17.4 percent of 

the hospitals practiced restrictive visitation 
for children postpartum.25

The common practice of separating moth-
ers from their newborns soon after birth 
interrupts the infant interaction and care 
women need after giving birth. It is easier 
for postpartum staff to teach a woman 
about self and newborn care during the 
short period of hospitalization when she 
is next to her infant and can experience 
on-demand feeding and caretaking as infant 
needs arise.26

 FCMC is consistent with the approach 
that the Institute of Medicine describes in 
Crossing the Quality Chasm,27 which calls 
for transforming health care into a high-
quality, safe, patient-centered collaboration 
among clinicians, patients and families. 

  FCMC gives nurses the opportunity to 
care for both the mother and the newborn 
right in the woman’s room, to “mother the 
mother”21 and establish a mutual, responsive 
and nurturing relationship with mother and 
family. It allows nurses to show mothers how 
to respond to their newborns. So, for exam-
ple, breastfeeding is taught when the infant is 
hungry; calming techniques are taught when 
the infant is crying. Lessons about newborn 
bathing become lessons about the newborn’s 
behavioral states, neurologic integrity, motor 
strength, behavioral cues and reflexes.21 This 
kind of teaching boosts a new mother’s sense 
of competence as she learns about her infant, 
using the nurse as a role model and practic-
ing the skills she will need at home to care 
for her baby.  

Hospitals that have successfully instituted 
and advocated for FCMC include: Ever-
green Hospital Medical Center, Kirkland, 
Wash.; St. Luke’s Hospital, Chesterfield, 
Mo.; Good Samaritan Hospital, Lebanon, 
Pa.; Texas Children’s Hospital, Houston, 
Tex.; and Gaston Memorial Hospital, 
Gastonia, N.C. FCMC should become the 
theoretical underpinning for postpartum 
care, where the needs of the family prevail 
and hospital staff view mother-baby care 
as a collaboration during which important 
patient education can occur.  

Family-Centered 
Maternity Care 
should become 
the theoretical 
underpinning 

for postpartum 
care, where the 

needs of the 
family prevail and 
hospital staff view 
mother-baby care 
as a collaboration 

during which 
important patient 

education  
can occur. 



93Toward Improving the Outcome of Pregnancy III marchofdimes.com

Quality Improvement
Opportunities  

in Postpartum Care
Smoking Cessation in the  
Postpartum Period
It is well known that maternal smok-
ing endangers fetal development. During 
pregnancy, maternal smoking is associated 
with increased risks of prematurity, low 
birthweight and perinatal mortality. But the 
risks of maternal smoking continue long 
after a baby is born. During the postpartum 
period, maternal smoking and other envi-
ronmental smoke exposure are associated 
with increased risks of sudden infant death 
syndrome, asthma and middle ear infec-
tions in children.29 While U.S. smoking rates 
during pregnancy have decreased overall by 
42 percent during the past 20 years, only 25 
percent of women are able to stop smoking 
during pregnancy. Of these, approximately 
70 percent relapse and are smoking postpar-
tum, within 1 year of childbirth.29 Helping 
women to stop smoking tobacco can help to 
improve their health and the health of their 
children and other family members.30

Smoking cessation in the postpartum 
period does not lend itself to a “one size fits 
all” solution. Women who face the highest 
risk of smoking relapse often live under very 
stressful circumstances. Historically heavy 
smokers, they tend to be poor and less 
educated than women who don’t smoke. 
They do not breastfeed and may experience 
moderate-to-severe postpartum depression. 
Plus, their partners often are smokers. By 
comparison, women who manage to avoid 
a smoking relapse are historically light-to-
moderate smokers who are white, married, 
have more education and breastfeed their 
infants.29 

Some randomized trials have been 
conducted with postpartum women in an 
effort to help them quit smoking. Leavitt 
published a recent systematic review sum-
marizing multiple international randomized 
controlled trials that used the following 
interventions: 
1. brief advice and printed materials  

presented at four postpartum visits; 

2. nurse-provided counseling at birth,  
followed by eight telephone counseling 
sessions for the first 3 months postpar-
tum; and

3. child health nurses to administer an  
educational intervention for 7 months.31 

Although none of these interventions aimed 
specifically at postpartum women resulted 
in a decrease in smoking relapse rates or 
improvement in smoking cessation rates, 
they are still valuable because they were 
associated with positive attitudinal and 
knowledge changes. While studies specific 
to postpartum women have not yet demon-
strated the best methods to help them stop 
smoking, there are many evidence-based 
interventions that have proven effective in 
other adult populations. Four of the best 
interventions are: simple advice from physi-
cians,32 advice and support from nurses,33 
nicotine replacement34 and use of phar-
macologic agents such as bupropion and 
varenicline tartrate.35

There is a program, called Motivational 
Interviewing (MI), which offers promise 
and has been found to significantly reduce 
smoking relapse rates.36-38 MI is a patient- 
centered technique that focuses on a 
woman’s perceptions and the social context 
in which she lives. It addresses relation-
ship and support issues that influence her 
decision to resume smoking or to change 
entrenched smoking patterns. Nurses, mid-
level practitioners and physicians can train 
to provide this form of counseling. Clinician 
teams working with women in the post-
partum period also can use the following 
strategies to help women stop smoking:
• Develop/acquire educational materi-

als that succinctly describe the risks of 
second-hand smoke exposure to infants 
and young children, and distribute them 
during the third trimester and postpar-
tum periods.

• Develop resources to maximize support 
and offer patient and family information 
to encourage breastfeeding.
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• Develop resources within the health care 
team to provide motivational interview-
ing during the course of several visits 
to women at increased risk of smoking 
relapse. This counseling could be incor-
porated into prenatal, postpartum and 
well-child care visits or could occur as 
separate home or office-based visits.

• Integrate strategies into 
CenteringPregnancy®, a group prenatal 
care model, in which pregnant women 
participate in their care (see Chapter 4), 
or group well-child care visits.

Postpartum Depression Screening
Postpartum depression — an episode of 
major or minor depression that occurs 
within the first 12 months after birth — is 
a major public health problem. As many as 
19.2 percent of new mothers may experi-
ence major or minor depression in the first 
3 months after birth, with up to 7.1 percent 
experiencing major depression.39 

Postpartum depression is a thief that 
steals motherhood, wreaking havoc in the 
lives of new mothers and their partners and 
in the development of infants and children 
who may suffer its effects later in the form 
of behavior and emotional problems.40 A 
striking characteristic of this crippling mood 
disorder is its covertness. Under-diagnosed 
postpartum depression can result in tragedy, 
not always in the form of maternal suicide 
or infanticide that makes headlines, but by 
plunging women into a living nightmare 
and turning their cherished first few months 
of motherhood into blackness. That is why 
universal, routine postpartum depression 
screening for new mothers during their first 
year following birth is essential. 

Postpartum depression is treatable, as 
long as it is identified. It is up to health care 
providers in obstetrics, pediatrics, primary 
and family care and psychiatry who have 
the most regular contact with new moth-
ers during their first year following birth to 
conduct this screening and make sure that 
effective follow-up and treatment are read-
ily available.

Women should be screened for postpar-
tum depression at least once between 2 and 
12 weeks postpartum. Routine screening 
earlier than 2 weeks after giving birth may 
result in false positives, as women often 
experience “maternity blues” (transient anx-
iety, tearfulness or mood changes) during 
this time. If a mother screens negative for 
postpartum depression during these first few 
weeks, then she needs to be screened again. 

Women can develop postpartum depres-
sion at any time during the first year, 
although most will develop this mood dis-
order in the first 3 to 6 months. If a woman 
develops postpartum depression after she 
has had a negative screening and is not 
re-screened, then she may fall through the 
cracks of the health care system with neither 
diagnosis nor treatment, risking an unneces-
sarily prolonged bout.  

There are two reliable and valid instru-
ments available that screen for postpartum 
depression: The Postpartum Depression 
Screening Scale (PDSS)41 and the Edinburgh 
Postnatal Depression Scale (EPDS).42 The 
PDSS is a 35-item Likert response scale that 
is composed of seven dimensions: Sleeping/
Eating Disturbances, Anxiety/Insecurity, 
Emotional Liability, Guilt/Shame, Cogni-
tive Impairment, Loss of Self and Suicidal 
Thoughts. The PDSS also includes an Incon-
sistent Response Index (INC) as an indicator 
of whether a woman is completing the items 
on the scale in a consistent manner. However, 
there is a PDSS-Short Form that contains just 
the first seven items on the full scale and is 
highly reliable, with a sensitivity of 94 per-
cent and a specificity of 98 percent.41  

The EPDS is a 10-item self-report scale 
that also is highly reliable.42 It assesses the 
following symptoms of depression:  inability 
to laugh, inability to look forward to things 
with enjoyment, blaming oneself unneces-
sarily, feeling anxious or worried, feeling 
scared or panicky, feeling like “things have 
been getting on top of me,” difficulty sleep-
ing because of being unhappy, feeling sad or 
miserable, crying and thoughts of harming  
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oneself. Using a score of 12/13 to indicate 
major depression, the EPDS achieved a 
sensitivity of 86 percent and a specificity of 
78 percent.42

There are barriers to postpartum depres-
sion screening, which are generally patient-, 
clinician-, or systems-centered.43 Patient-
centered barriers include cost, lack of 
insurance coverage or other access to care 
or social stigma; clinician-centered barriers 
include lack of time, insufficient knowledge 
and training and restrictive managed care 
policies; systems-based barriers include the 
separation of mental health services from 
primary and obstetrical care. 

Barriers are surmountable, however. 
This is what Mancini, Carlson, and Albers 
observed in their study of a successful 
postpartum depression screening program 
in a high-volume collaborative obstetric and 
nurse-midwifery practice in Albuquerque, 
New Mexico.44 Key to the program’s success 
was a PDSS process flow sheet that enabled 
providers to refer mothers with positive 
screens to mental health professionals, who 
specialize in postpartum mood disorders, 
for definite diagnosis and treatment.44  

Screening took place at the 6-week post-
partum check-up. Medical assistants asked 
mothers to complete the PDSS-Short Form 
and scored the results. If a mother scored  
14 or above, then she was asked to com-
plete the remaining 28 items on the PDSS. 
When the mother had a positive screen, 
which produced a score of 80 or higher on 
the full PDSS, then she received a referral  
to a mental health provider for further eval-
uation and treatment if necessary. During 
a 1-year period, 16 percent of the women 
screened positive for postpartum depression. 
Mancini et al. concluded that postpartum 
depression screening using the PDSS can be 
incorporated into a high-volume obstetric 
and nurse-midwifery practice and that the 
mothers appreciated clinicians focusing on 
their mental health.44

Universal, routine screening for postpar-
tum depression is essential to the quality of 
life and mental health of mothers and their 
entire families, but screening alone cannot 
ensure improvement in clinical outcomes.  
It must be coupled with referrals for mental 
health follow-up, diagnosis and treatment. 
We urge collaboration among health care 
providers in obstetrics, pediatrics, primary 
care and psychiatry to help assure that 
screening is universal and that effective 
follow-up and treatment are available. 

Postpartum Post-Traumatic  
Stress Disorder
Screening for postpartum depression 
should include post-traumatic stress dis-
order (PTSD). Patients with PTSD typi-
cally develop symptoms after exposure to 
a traumatic event, such as death, serious 
injury or threat to physical integrity, with 
an accompanying experience of intense 
fear, helplessness or horror. Early recogni-
tion and intervention can prevent suffer-
ing, enhance child-rearing and prevent the 
development of chronic PTSD. 

Although PTSD initially was described in 
male combat veterans, epidemiologic studies 
repeatedly show higher rates of PTSD in 
women than men. Pregnancy, pregnancy 
loss and childbirth are all potential trig-
gers for PTSD. The birth of an infant who 
requires neonatal intensive care also is a 
cause for acute stress and PTSD symptoms 
in parents, particularly mothers.45,46 The 
potentially traumatizing features of child-
birth include fear (about personal safety and 
safety of the fetus), helplessness, extreme 
pain and loss of control. In one prospective 
study of postpartum women, 33 percent 
identified a traumatic birthing event and  
5.6 percent met full criteria for acute 
PTSD.47 Rates of PTSD tended to be associ-
ated with greater obstetrical intervention 
and to decrease over time.48 

Miscarriage also may trigger PTSD. 
Another prospective study found very high 
rates of PTSD (25 percent at 1 month after 
pregnancy loss), which decreased over  
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time (7 percent at 4 months after pregnancy 
loss). The study also found significantly 
higher comorbid depression in women with 
PTSD than non-PTSD women (34 percent 
vs. 5 percent); this depression was less likely 
to decrease over time.49 However, rates of 
PTSD after termination of an unintended 
pregnancy were low (approximately 1 per-
cent). Women who have a history of trau-
matic events or psychological problems48 or 
who have current psychological difficulties 
are at greater risk than others for develop-
ing PTSD after delivery or pregnancy loss. 

Symptoms of PTSD can take one of  
three forms. They can cause patients to 
re-experience the traumatic event through 
intrusive, distressing recollections, night-
mares, flashbacks or memories that spark 
psychological or physiological distress; they 
can instill in patients a need to avoid think-
ing about and an inability to recall details 
of the event, leaving them disinterested in 
usual activities and feeling detached from 
others, with a sense of impending death; 
alternatively, they can lead to hyperarousal, 
causing insomnia, irritability, difficulty con-
centrating, hypervigilance or an exaggerated 
startle reflex.50

 The most effective way to prevent PTSD 
in postpartum women is to identify during 
pregnancy those at high risk for postnatal 
trauma so that additional support can be 
offered during delivery. Screening women for 
subjective stress responses after delivery or 
miscarriage and providing or directing them 
to appropriate treatment is critical. Screening 
can be written or verbal, using the Primary 
Care PTSD Screen (PC-PTSD), which asks 
the following “yes/no” questions51: 

Three “yes” answers indicate a positive 
screen and suggest referral to a mental 
health professional.

Counseling for postpartum women 
with PTSD can be extremely beneficial, as 
midwives at Griffith University in Australia 
found. They developed a counseling model 
for women after distressing birth events. 
The intervention emphasizes a safe, thera-
peutic relationship, working with women’s 
perceptions of the event, connecting with 
emotions, filling in missing pieces, review-
ing the labor management, enhancing social 
support, reinforcing positive approaches to 
coping and exploring solutions.52 

Although midwife-led debriefing appears 
to be effective in reducing traumatic stress 
symptoms, it is largely untested, and more 
research is needed.48 In addition, it is 
important to provide long-term follow-up 
for women who are symptomatic, in order 
to identify those who will develop chronic 
PTSD.48  We advise that obstetrical provid-
ers learn to recognize and screen for PTSD 
in women after miscarriage and after birth. 
We also suggest that screening for PTSD be 
added to postpartum depression screening.
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“ In your life, have you ever had any 
experience that was so frightening, horrible 
or upsetting that in the past month you…

  • have had nightmares about it or thought 
about it when you did not want to?

  • tried hard not to think about it or went 
out of your way to avoid situations that 
remind you of it?

  • were constantly on guard, watchful or 
easily startled?

  • felt numb or detached from others,  
activities or in your surroundings?”

Screening women 
for subjective 

stress responses 
after delivery 

or miscarriage 
and providing or 

directing them 
to appropriate 

treatment  
is critical. 
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Conclusion and Recommendations
This chapter has focused on five aspects of 
postpartum care that can serve as an action 
agenda for changing and improving the 
quality of such care into the 21st century. 
We recommend:
• a renewed focus on the need for imme-

diate and sustained breastfeeding, and 
increased awareness of successful breast-
feeding promotion programs such as the 
Baby-Friendly Hospital Initiative

• routine postpartum Family-Centered 
Maternity Care in order to better meet 
the attachment and educational needs of 
mothers, infants and families

• standardized smoking cessation programs 
offered to all new mothers who use 
tobacco

• routine screening and management for 
postpartum depression53

• routine assessment and screening for 
post-traumatic stress disorder during the 
postpartum period

Revamping postpartum care to include 
these items will go far toward improving the 
quality of care after birth and provide  
support well into the newborn’s childhood. 
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The delivery of equitable health care requires 
the establishment of evidence-based guide-
lines, the collection of data by racial and 
ethnic group categories, the development of 
strategies to incorporate disparities reduc-
tion goals into quality performance mea-
sures, and outreach into local communities 
to understand the context in which people 
live. The existing circumstance that African-
American and white patients are treated at 
different sites of care and African-American 
patients are often treated at higher-mortality 
hospitals with higher mortality rates requires 
close investigation.2 Quality improvement 

efforts to address health disparities will 
require the provision of equitable, patient-
centered, high quality care addressing health 
system factors, patient-level factors, and 
patient/provider interactions.1,3 

Defining the Problem 
Residential segregation, racial discrimi-
nation, and ethnic group disparities in 
perinatal health are long-standing defining 
characteristics of American life.4-6 A dispro-
portionately large percentage of African-
American women reside in urban neighbor-
hoods with concentrated poverty, high  

Chapter 10:  
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Perinatal Health Outcomes

Despite more than a decade of federal support for programs to eliminate dis-

parities in health outcomes, many disparities — especially in chronic diseases 

and perinatal health — continue to plague urban and rural communities, indi-

viduals with disabilities and special health needs, and racial and ethnic popu-

lations. Racial and ethnic disparities in health care have been defined as “dif-

ferences in the quality of health care that are not due to access-related factors 

or clinical needs, preferences, and appropriateness of intervention.”1 Health 

disparities are not just influenced by individual behavior but also involve 

structures which perpetuate racial discrimination in housing, education, and 

employment. The limited scope of this chapter does not permit a discussion 

of the structural causes of health disparities. This chapter will focus primarily 

on African-American women and infants, who experience the greatest burden 

of disparate outcomes in perinatal health. Programs that address the needs 

of Hispanic populations will also be presented, as Latinos represent a rapidly 

growing segment of the U.S. population. Racial and ethnic disparities in health 

care are well-documented and, among African Americans are demonstrated 

by disproportionately higher rates of maternal mortality, infant mortality, and 

significant morbidities associated with premature and low-birthweight infants. 
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rates of violent crime, and limited access to 
quality preventative health care services. 

Since the 1950s, the racial disparity in 
infant mortality rates (number of infant 
deaths per 1,000 live births) has widened.5,6 
The 2007 infant mortality rate (IMR) of 
African-American infants was 13.2 com-
pared to 5.7 for white infants.8 There are 
two pathways underlying infant mortality 
rates: birthweight-specific survival associ-
ated with access to neonatal care and infant 
birthweight distribution associated with 
maternal overall health status (the most 
powerful predictor of infant survival). In 
contrast to the marked improvements in 
birthweight-specific survival among whites 
and African-Americans associated with 
advances in neonatal care during the past 50 
years, race-specific rates of low birthweight 
have stagnated.6,9 

In 2007 African-Americans had a low 
birthweight (<2500g, LBW) rate of 13.9 
percent compared to 7.3 percent for  
whites.10 Moreover, African-Americans  
had a very low birthweight (<1500g) rate  
of 3.2 percent compared to 1.2 percent  
for whites.10 Preterm birth (<37 completed  
 
 

weeks of gestation) is tightly associated with  
LBW and is more than twice as high among 
African-American women compared to 
White women.10 

Although prenatal care may improve 
birth outcomes, the persistent racial dispar-
ity in adverse birth outcomes among college 
graduated women who receive adequate 
prenatal care suggests that a singular focus 
on this time period is too narrow.6 By the 
time women are pregnant, it may be too late 
to modify important health behaviors, treat 
chronic illnesses, and address the impact of 
lifelong underserved minority status.11 From 
a policy perspective, a broad focus on the 
health of African-American women from 
early life until adulthood represents critical 
periods for a range of risk factors (i.e., low 
birthweight), behaviors (i.e., family plan-
ning), and exposures (i.e., nutrition) that 
influence reproductive outcomes.6, 11-13 

The Search for Solutions
The last 20 years have yielded significant, if 
uneven, growth in understanding health and 
health system disparities. The Institute of 
Medicine (IOM) has published the land-
mark Unequal Treatment — Confronting  
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Racial and Ethnic Disparities in Healthcare, 
the first of its kind to provide exhaustive 
research on how our health system con-
tributes to disparate outcomes.1 An IOM-
sponsored workshop entitled, “Toward 
Health Equity and Patient-Centeredness” 
explored the need for integrating health 
literacy, disparities reduction and quality 
improvement.3 

The 2009 IOM report, Race, Ethnic-
ity, and Language Data: Standardization 
for Health Care Quality Improvement,13 
proposes that detailed “granular ethnic-
ity” (race and Hispanic ethnicity categories 
as well as more fine-grained categories 
of ethnicity based on one’s ancestry) and 
“language need” data, in addition to the 
Office of Management and Budget (OMB) 
categories for race, can assist in improving 
overall quality and reducing disparities.14 It 
points to strong evidence that the quality of 
health care varies with race, ethnicity, and 
language. Stratifying quality metrics by race, 
Hispanic ethnicity, granular ethnicity, and 
language needs can help improve overall 
quality and promote equity. 

The Office of Minority Health (OMH) 
published a report by the National Partner-
ship for Action to End Health Disparities 
called “Changing Outcomes — Achiev-
ing Health Equity, The National Plan 
for Action.”15 Among the report’s most 
important findings is that health inequities 
cause economic burdens. The Disparities 
Solutions Center at Massachusetts General 
Hospital made the business case for elimi-
nating health disparities by showing how 
inequitable care affects quality, safety, cost, 
and risk management.16 

We are beginning to understand that 
the most dramatic improvements in health 
outcomes may not be achieved through 
technological advances, but by improving 
interpersonal skills, skills-based learning 
and communication techniques. Gearing 
our health care system toward disease pre-
vention and wellness promotion, based on 
universal coverage and access, could signifi-
cantly reduce disparities across populations.  

Community-focused perinatal regionaliza-
tion may significantly contribute to reducing 
disparities in maternal child health.15 

The National Center for Cultural Com-
petence (NCCC) has developed many tools 
to assess institutional and provider-level 
cultural sensitivity.18 The Center is housed 
within the Department of Pediatrics of the 
Georgetown University Medical Center. 
The Joint Center for Political and Economic 
Studies, a research and public policy institu-
tion, has developed a Commission on Pater-
nal Involvement in Pregnancy Outcome.18 
The Office of Minority Health (OMH) 
in the Department of Health and Human 
Services (DHHS) has guides, resources and 
tools available on its cultural competency 
section of its website, including Standards 
on Cultural and Linguistically Appropriate 
Services (CLAS).19 Other sections of the fed-
eral government have additional resources. 
Health Resources and Services Administra-
tion (HRSA) performed a pilot project with 
selected Federally Qualified Health Center’s 
under the Health Disparities Collaborative 
to improve perinatal patient safety.20 

Many states have established public agen-
cies to reduce health disparities. New York 
and California have designed Safe Mother 
Initiatives through public-private partner-
ships. These efforts are designed to reduce 
pregnancy-related deaths and racial dispari-
ties in maternal mortality. 

Cultural sensitivity among healthcare 
providers can accomplish much to reduce 
maternal child health disparities. Perinatal 
health care professional organizations, such 
as the American College of Obstetricians 
and Gynecologists, American Academy of 
Pediatrics, and the Association of Women’s 
Health, Obstetric and Neonatal Nurses, 
have developed several tools and resources. 
Kaiser Family Foundation, the Office of 
Minority Health, the American Medical 
Association in partnership with the Com-
mission to Eliminate Healthcare Disparities, 
and other organizations have developed 
materials specific to maternal child health 
to educate healthcare professionals about 
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effective patient communication techniques, 
including culturally sensitive vignettes for 
simulation training. Implementing these 
resources requires commitment from physi-
cians, health system leadership, the health-
care academic community and all levels 
of government. Elimination of health and 
healthcare disparities must be recognized 
and valued as the capstone to patient safety 
and quality improvement. 

Successful Perinatal Models  
to Achieve Health Equity
Public health and clinical services
Several public health and clinical services 
programs have demonstrated promising 
results in reducing perinatal health dispari-
ties. Some of those programs are described 
in this chapter. 

Northern Manhattan Perinatal Partnership
The Northern Manhattan Perinatal 
Partnership (NMPP) is a not-for-profit 
maternal child health organization estab-
lished in 1990 and is one of five Healthy 
Start sites in New York State. Comprised 
of a network of public and private agen-
cies, NMPP has adopted a life-course 
approach to health and offers more than 
22 comprehensive health and social services 
and programs to women and their infants 
during pregnancy, childbirth, early child-
hood, adolescence and to women over 35.21 
Assistance with housing, economic develop-
ment opportunities and employment are 
among the services that NMPP provides. 
NMPP addresses both the medical and 
social determinants of perinatal health along 
life’s course. This perspective recognizes that 
some of the important risk factors for poor 
birth outcomes affect women before preg-
nancy, and many risk factors are correlated 
with social circumstances of poverty, minor-
ity status, and low education.12, 13, 22, 23  

A report commissioned by the Maternal 
and Child Health Bureau found that among 
states with more than 10 percent of births 
to African-American women, New York  
had the lowest African-American infant  
 

mortality rate (11.7 per 1,000 live births) 
during 2003-2005. The infant mortality rate 
(IMR) in Central Harlem at the initiation 
of the Healthy Start program in 1990 was 
27.7. NMPP was responsible for develop-
ing and executing a community plan that 
reduced central Harlem’s IMR by 70 per-
cent, to 8.3 in 2007. In comparison, infant 
deaths in New York City declined 53.4 
percent, from 11.6 in 1990 to 5.4 in 2007, 
and the citywide black non-Hispanic IMR 
decreased 47.3 percent, from 18.6 in 1990 
to 9.8 in 2007.24 

This model of community-based region-
alization of care, uniting medical facilities 
and community service providers to provide 
comprehensive perinatal services may have 
the greatest impact on improving perinatal 
health outcomes and reducing disparities. 

Parkland Memorial Hospital
Parkland Memorial Hospital is a public 
hospital serving the inner-city medically 
indigent population of Dallas County, 
Texas. The racial and ethnic composition of 
its patient population is 70 percent Hispanic 
(predominantly Mexican), 20 percent 
African-American and 8 percent white. 
Its annual 16,000 live births represent 
about 40 percent of all deliveries in Dallas. 
Parkland Memorial has developed a neigh-
borhood-based, administratively and medi-
cally integrated public health care system 
for inner city pregnant women. In 2009, a 
study compared the rate of preterm single-
ton births among African-American and 
Hispanic women who received prenatal care 
and delivered at Parkland between 1988 
and 2006 with national data.25 Parkland’s 
overall rate of preterm birth was signifi-
cantly lower than the nation’s, including its 
rates for preterm birth among Hispanic and 
African-American women. The magnitude 
of the disparity in preterm birth rates for 
both African-American and Hispanic popu-
lations compared to white women were 
decreased in the Parkland cohort relative to 
the U.S. cohort. 
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A number of factors may have contrib-
uted to the lowered preterm birth rate and 
decreased disparity. In the early 1990s, the 
hospital made a concerted effort to improve 
access to and use of prenatal care and to 
develop a seamless program of culturally 
sensitive, obstetrical care. It strategically 
placed prenatal, comprehensive medical 
and pediatric clinics throughout the county 
to provide convenient access for indigent 
women. Clinics saw pregnant women within 
a week of their request for an appointment 
and employed uniform practice guidelines 
and prenatal protocols using an evidence-
based outcomes approach across all sites 
to guarantee homogeneous quality of care. 
Significantly, the decline in preterm birth 
at Parkland Hospital coincided with an 
increase in prenatal care rates starting in 
1992. Parkland attributes its success to 
having a geographically based public health 
care program, specifically targeting minority 
populations of pregnant women.25 

Group Prenatal Care: CenteringPregnancy®

Group prenatal care provides an integrated 
approach to prenatal care in a group set-
ting, incorporating family members, peer 
support and education. A multisite, ran-
domized controlled trial compared standard 
prenatal care to group care to determine 
whether group prenatal care would lead to 
better reproductive health outcomes, such 
as reduction in the numbers of preterm 
birth and low birthweight infants.26 Eighty 
percent of the participants were African-
American and constituted a population of 
young minority women of low socioeco-
nomic status attending an urban hospital 
clinic for care. The results showed that 
women assigned to group prenatal care 
were significantly less likely to have preterm 
birth than those in individual care;  
9.8 percent compared to 13.8 percent, 
comprising a 33 percent reduction in risk.27 
When African-Americans were examined 
alone, the impact of group care on reduced 
risk for preterm birth was strengthened:  
10 percent compared with 15.8 percent.  
 

The significance of this program is that 
it represents a model of prenatal care 
that favorably impacts birth outcomes in 
African-American populations.27 

Perinatal Home Visitation Programs
Perinatal home visitation programs that 
encompass social support, health educa-
tion, and access to services hold promise for 
reducing adverse birth outcomes, including 
low birthweight deliveries, among at-risk 
women and adolescents.28 This model has 
also shown improved pregnancy outcomes 
related to preterm delivery and infant 
mortality rates in subsequent pregnancies. 
For many African-Americans, poor birth 
outcomes have been related to the lack of 
strong support and barriers to accessing 
quality healthcare. New funding for home 
visitation programs to improve maternal 
and child health outcomes as a result of 
recent health care reform legislation under-
scores the surge of effort to support and 
further evaluate this model. 

The Nurse-Family Partnership® is a pro-
gram of prenatal and infancy home visiting 
for low-income, first-time mothers and their 
families. The nurses begin visiting families 
as early as possible during pregnancy and 
continue visiting until the child’s second 
birthday. Randomized controlled trials have 
been conducted that target first-time, low-
income mothers. A three-year follow-up of 
a randomized controlled trial in Memphis 
analyzed a cohort of 743 primarily black 
women. As compared to a control group, 
women who received prenatal and infancy 
home visits by nurses had statistically 
significant: fewer subsequent pregnancies, 
fewer closely spaced subsequent pregnancies  
(< 6 months from previous pregnancy),  
longer intervals between the birth of the 
first and second child, and fewer months  
of using Aid to Families with Dependent 
Children and food stamps. While these 
results were smaller in magnitude than  
those achieved in a previous trial with white  
women living in a semirural setting, this  
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study found continuing positive effects of a  
perinatal home visitation program on black 
women living in an urban setting.29 

Additional Successful Models from  
Other Medical Disciplines
Best practices from other medical disciplines 
that promote health equity can help inform 
strategies for reducing disparities in perina-
tal health services. Project Dulce used a cul-
turally sensitive approach to target a single 
chronic disease, diabetes, and the Baylor 
Health Care System established an orga-
nizational structure for addressing health 
disparities on an institution-wide level. 

Project Dulce
In 2000, the San Diego County Medical 
Services (SD-CMS) contracted with Project 
Dulce to provide diabetes management 
training at 17 community health centers.30 
SD-CMS is the county’s payer for the 
medically indigent adult health services, 
covering a low-income, ethnically diverse, 
predominantly Hispanic population. The 
clinical component of the program con-
sisted of a nurse-led team with a registered 
nurse/certified diabetes educator, bilingual/ 
bicultural medical assistant, and a bilingual/ 
bicultural dietician. Participants received 
an average of five nurse visits and half 
consulted with the dietician. Patients were 
also encouraged to participate in a group 
self-management program. This program 
had an eight-week curriculum given by 
trained peer educators who have diabetes, 
belong to the same cultural/ethnic group 
as the participants, and were recruited 
from the patient population. Classes were 
collaborative and interactive, taught in the 
patients’ native language and allowed them 
to discuss their personal experiences and 
beliefs about diabetes. Overcoming misrep-
resented cultural beliefs and encouraging 
patients to take charge of managing their 
disease were emphasized.30

 
 
 
 

Participants in Project Dulce had sig-
nificant improvements in HbA1C, blood 
pressure, total cholesterol and LDL-C 
compared to controls. While total costs 
were higher for Project Dulce participants 
during the first year due to pharmacy sup-
plies and medications for disease manage-
ment, expenditures on hospital and emer-
gency department visits declined, although 
the change was not statistically significant. 
This program provides an example of how 
implementing culturally sensitive and lin-
guistically appropriate services can result 
in improved health outcomes in a medi-
cally underserved and culturally diverse 
population. These same concepts can easily 
be adapted for prenatal and postpartum 
services as well as preconception and inter-
conception care.30 

Baylor Health Care System
To improve quality of care, the Baylor 
Health Care System, a nonprofit integrated 
delivery system in the Dallas/Forth Worth 
area of Texas, created a formal organiza-
tional home for its work. It established a 
new office of health equity and identified 
a chief health equity officer at the vice 
president level whose charge involved: iden-
tifying opportunities where Baylor could 
improve in the area of equity and reduc-
ing variations due to sociodemographic 
characteristics that may occur in the areas 
of health access, health care delivery, and 
health outcomes.15 

The organizational structure provided by 
the Office of Health Equity supported the 
acquisition of $15 million, needed to fund 
a health initiative targeting diabetes in an 
underserved African-American community.31 

Baylor faced several challenges, including 
obtaining buy-in from other leaders in the 
organization; designing appropriate mes-
saging to mitigate the potential for adverse 
publicity about identified disparities; 
determining thresholds for variations that 
constitute a disparity; and determining if 
additional measures could serve as sensitive 
markers of equity. The Office of Health  
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Equity focused its efforts on two areas: 
measurement along the equity dimension of 
access to primary and preventive services, 
and health equity reporting. A significant 
business case emerged to decrease emergen-
cy room (ER) visits, unnecessary hospital-
izations and costs. As a result, several suc-
cessful initiatives have been implemented:
• An increased number of primary 

care providers were located in com-
munity clinics for the uninsured and 
underinsured.

• Project Access Dallas encouraged private 
physicians to accept four to five indigent 
patients into their patient panels, result-
ing in a decrease of ER visits.

• Community care coordination linked 
patients to services including housing, 
transportation and health education.

• The Vulnerable Patient Network 
Program provided home visits to patients 
with congestive heart failure who are 
frequent ER users.

• A health equity performance analysis 
developed a methodology to track perfor-
mance by patient demographics in order 
to identify disparities.

This case presents a clear example of a 
successful institutional effort to achieve 
health equity in the area of chronic disease 
management. Similar steps can be taken to 
develop an equity plan that focuses on peri-
natal outcomes or implements activities on a 
smaller scale within a clinical department if 
gaining institutional support is challenging. 

Conclusion and Recommendations
Perinatal quality improvement efforts must 
integrate a major focus on reducing dispari-
ties among all populations and enhancing 
equity or they will fall short of their potential 
to achieve improved perinatal outcomes. 
The monograph, Improving Quality and 
Achieving Equity,16 presents the recommend-
ed steps to implement a quality improvement 
program to address health disparities and 
achieve health equity in a clinical environ-
ment. The steps outlined below have been  
 

adapted to include recommendations specific 
to obstetric and neonatal practice. 

Hospitals should create a broad multidis-
ciplinary committee or taskforce to conduct 
a self-assessment of obstetrical and pediatric 
services, and implement a strategic plan to 
assure that:
• Health care professionals, staff, admin-

istration and patients are educated and 
aware of perinatal health disparities, the 
importance of cross-cultural communica-
tion and cultural sensitivity training for 
all staff, and the need for interpreter ser-
vices and medical homes are recognized 
and provided. 

• Data are collected by patient’s race/eth-
nicity, including stratification by race/
ethnicity, National Hospital Quality 
Measures, Healthcare Effectiveness Data 
and Information Set (HEDIS) Outpatient 
Measures, Patient Satisfaction; and 
Patient Safety/medical errors relevant to 
obstetrical and neonatal outcomes. 

• Services are established where the need is 
identified to address race/ethnicity data 
collection, disparities and equity mea-
surement and monitoring tools, interpret-
er services, medical homes, and cultural 
sensitivity training. 

• Community-based relationships with the 
local public health department, com-
munity organizations and leaders are 
established. 

• Monitor for disparities when analyzing 
high impact perinatal measures, such as 
infant mortality, late preterm births, and 
elective cesarean and induction delivery 
rates prior to 39 weeks. 

• When disparities are identified, imple-
ment and evaluate interventions that 
address the root causes such as, language, 
literacy or cultural barriers. 

Recent major reports by IOM,1, 3, 14 the 
OMH15, 32 and the Agency for Healthcare 
Research and Quality (AHRQ)33 among 
others have underscored the parameters 
needed to improve health care quality 
and outcomes with the following 
recommendations:
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• Build a diverse multidisciplinary health 
care workforce that is sensitive to the 
disparities in perinatal health in their 
community.

• Develop a curriculum for all professional 
schools that train health care providers 
(medical school, residency programs, 
nursing schools, advanced practice 
nursing programs, physician assistant 
programs, counselors, etc.), focusing on 
equity, quality and their interdependence.

• Provide continuing education on equity 
and quality improvement for all perinatal 
providers linked to re-licensure.

• Expand perinatal quality indicators 
to encompass racial, ethnic, granular 
ethnicity, language-need and literacy 
components.

• Use comprehensive clinical and epidemio-
logical data systems that utilize the latest 
technologies such as electronic medi-
cal records and ethnic/racial geomap-
ping to allow programs and resources 
to be targeted to high risk areas within 
communities.

• Establish a strong public health infra-
structure and safety net that emphasize 
community-based relationships with 
the local public health departments, 
community organizations and leaders, 
hospital committees and medical center 
administrations.

• Build social support services that inte-
grate economic development through 
employment, housing, transportation, 
and education opportunities into com-
prehensive perinatal, family planning and 
general medical services.

The need for clinicians, administrators, 
patient safety and risk management lead-
ers, payers and legislators/policy makers to 
become immediately engaged in all these 
efforts is paramount. The culture of each 
institution must embrace the interdepen-
dence of promoting equity and quality 
improvement to achieve optimal health care 
and equitable health outcomes. 
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Creating a Continuum of  
Care for Neonates:  
The Benefits of Regionalization 
A coordinated, continuum of health care 
systems is necessary to improve the health 
of women, infants, children and families 
from cradle to grave. The concept of orga-
nizing perinatal services within geographic 
regions emerged in the late 1960s as a 
way to maximize access to and capacity of 
risk-appropriate technology and services to 
mothers and infants.1 This regionalization, 
which has resulted in increased survival 
of high-risk neonates2,3 is cost effective, 

because it concentrates relatively rare cases 
at a few locations, centralizing expensive 
technologies and the opportunity for pro-
vider teams to develop expertise.

Differences in neonatal survival out-
comes based on the hospital level at birth 
were first reported in 1973.4 In 1976, the 
March of Dimes issued Toward Improv-
ing the Outcome of Pregnancy (TIOP I), 
outlining a national model of perinatal 
regionalization, with hospitals in des-
ignated geographic regions providing a 
specific scope of perinatal services: Level 
I hospitals provided basic, uncomplicated 

Chapter 11:  
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The delivery of perinatal care, by definition, involves challenges. The prolonged 

time that care delivery spans, the multiple venues in which it occurs, and its 

many different participants (patients, providers, hospitals, clinics, government) 

are all aspects of achieving optimal care. • Integrated delivery systems (IDS) may 

be optimally situated to perform necessary transitions of care. Such systems 

may help clinicians deliver increasingly complex facets of care before, during 

and after pregnancy. Unfortunately, simply belonging to an IDS does not ensure 

that true integration of care will occur. Only evaluating care delivery throughout 

the perinatal period and across multiple providers will improve outcomes. • This 

chapter discusses the importance of quality care delivery and suggests potential 

strategies for optimizing it across the perinatal continuum, from preconception 

to postpartum care. We focus on several different mechanisms of integrated 

delivery of perinatal care across health systems and suggest how this might 

be more broadly applied. This includes a discussion of the history of perinatal 

regionalization, a system change in the delivery of risk-appropriate care within 

geographic areas, led by the March of Dimes, key stakeholders and professional 

organizations. We also discuss key initiatives by Ascension Health as well as 

Premier Inc., who have worked to create change in complex and heterogeneous 

environments that likely have applicability in urban as well as rural systems.
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neonatal care; Level II hospitals cared for 
moderately ill neonates expected to resolve 
quickly; Level III hospitals were those 
equipped to handle serious neonatal illness-
es and abnormalities, including very-low 
birthweight (VLBW) infants (<1500g).5 

In the more than three decades since 
the first TIOP was issued, a large interna-
tional body of evidence on the relationship 
between hospital level of birth and neonatal 
outcomes has developed, especially focused 
on VLBW infants. A recent meta-analysis 
of 41 studies conducted from 1976 to 2010 
shows that VLBW infants born at non-
Level III hospitals have increased odds of 
death during the neonatal period or prior 
to hospital discharge (adjusted OR, 1.62; 
95 percent confidence interval [CI], 1.44-
1.83) compared to infants born at Level III 
hospitals. Similar findings were seen among 
very preterm (<32 weeks gestation) infants 
(adjusted OR, 1.55; 95 percent CI, 1.21-
1.98). Consistent results remained when 
the analysis was restricted to high quality 
studies; there were no significant changes in 
these risks during the more than 30 years of 
time.6 

Maintaining integrated perinatal regional-
ized systems is an important goal, particu-
larly in an environment of proliferation of 
neonatal intensive care units (NICUs) and 
market competition.7-10 The Federal Maternal 
and Child Health Bureau’s (MCHB) goal of 
90 percent of VLBW infants in each state 
being born at Level III hospitals or subspe-
cialty perinatal centers11,12 showed slow prog-
ress, with only five states meeting this goal 
(however, two states include infants born 
at Level II NICUs in their measurement). 
Other states reported less than 40 percent of 
VLBW infants being born at facilities with 
the highest level of care. More recent prelimi-
nary data does not show significant improve-
ment.11 The lack of consistent definitions for 
the measurement of adequate level of care 
for these high-risk infants may be contribut-
ing to some states’ failure to achieve national 
goals for tertiary care of VLBW births.12 
Moreover, states’ regulations of perinatal 
systems of care vary considerably.13 

Financial and geographic issues present 
difficulties to regionalization; states that 
have taken definitive action in regulating the 
organization of perinatal care have over-
come these barriers.14 In 2009, seven states 
(AK, CA, CO, FL, KY, NY, TN) of diverse 
geographical locations met to discuss efforts 
to improve perinatal regionalized systems. 
States concluded that in order to improve 
perinatal regionalized systems, state mea-
sures of risk-appropriate care need to be 
comparable through consistent definitions. 
However, regional systems for care should 
reach beyond the NICU to include mater-
nal care, antenatal transport and care for 
newborns beyond discharge. For example, 
10.2 million children in the United States, 
or 1 in 7 children under age 18, have special 
health care needs15 and require coordination 
of primary and subspecialty care. All of these 
are additional opportunities for enhancing 
care delivery. In addition, these opportunity 
areas underscore that the continuum of care 
truly extends beyond just integrated delivery 
systems and actually may incorporate IDSs 
as part of regional care delivery.

Systems Change to  
Improve Perinatal Safety:  
The Ascension Health Experience 
Ascension Health is a large system with  
43 hospitals whose obstetric services deliver 
approximately 77,000 babies annually. 
In support of Ascension Health’s Call 
to Action for Healthcare That Works, 
Healthcare That Is Safe and Healthcare 
That Leaves No One Behind, the clinical 
excellence team, in conjunction with clini-
cal leaders across the system, set a goal to 
achieve no preventable injuries or deaths by 
July 2008. This goal lead to a 2003 system-
wide clinical strategy known as Healthcare 
That Is Safe, which identified eight priorities 
for action to transform inpatient care; peri-
natal safety was among the eight. Perinatal 
safety focused on developing and imple-
menting practices aimed at eliminating birth 
trauma. The perinatal safety work began at 
three Alpha sites, with the goal of sharing 
and implementing evidence-based practices 

Systems Change  
Across the Continuum  

of Perinatal Care
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across the Ascension Health system. 
In mid-2004, the Alpha sites collaborated 

in a series of meetings and conference calls, 
sharing progress and learning from each 
other. In 2005, Ascension Health partnered 
with the Institute for Healthcare Improve-
ment (IHI) (see Appendix) and Premier, Inc., 
to address perinatal harm and associated 
risk management issues, including medi-
cal malpractice in obstetrics. Intensive data 
analysis of reported obstetric adverse events 
highlighted common themes and helped 
to frame the perinatal safety collaborative 
direction. 

This mutual effort culminated in the 
development of two “bundles” that 
addressed the use of oxytocin for induction 
and augmentation of labor. The IHI concept 
of a “bundle” includes standardized sets of 
evidence-based practices that, when per-
formed collectively and reliably, have been 
demonstrated to improve patient care and 
outcomes. Three additional safety practices 
were introduced and tested to improve com-
munication, teamwork and interpretation 
and response to electronic fetal monitoring 

(EFM) strip review.  
Data capture through centralized report-

ing and analysis was a key component of 
the perinatal safety project. On a monthly 
basis, each Alpha site provided birth trauma 
data that included the Agency for Health-
care Research and Quality (AHRQ) Patient 
Safety Indicator 17 - Birth Trauma data set. 
Each site also performed 100 percent medical 
record chart review for confirmation of every 
identified birth trauma event. Results from 
the three Alpha sites demonstrated statisti-
cally significant reduction in the incidence of 
birth trauma as defined by AHRQ (Figure 1). 

This Alpha work led to a programmatic 
approach to reducing birth trauma rates 
across the Ascension Health system. In 
February 2006, a “SPREAD” or dissemina-
tion campaign was launched that included 
evidence-based protocols and bundles 
proven to be effective by the Alpha sites 
and the collaboration with IHI and Premier, 
Inc. The campaign was named “HANDS” 
(Handling All Neonatal Deliveries Safely). 
Standard materials were made available 
to all 43 obstetric hospitals through a 

Figure 1: The Ascension Health Perinatal Safety Alpha Birth Trauma Rate,  
as Defined by AHRQ16 

reduction
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reduction
52.1%

reduction
100%

reduction
90.6%
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multi-dimensional communication strategy, 
including a large system meeting, Web-
based conference calls and onsite visits from 
Alpha and system team members to build 
understanding and consensus.  

HANDS includes the program elements 
for perinatal safety listed in Table 1.

HANDS is a dynamic program that 
integrates additional safety elements as 
evidence supports the practice. For example, 
standard oxytocin concentrations and an 
EFM e-learning program for physicians and 
nurses were implemented in 2009. Other 
safety elements are being introduced in 
2010, such as simulation and team trainers 
and shoulder dystocia management pro-
grams. Key programmatic components were 
essential to the adoption of the HANDS 
program, including: 
1. engaging senior medical leadership, 

including chief executive, medical and 
nursing officers, as well as chief of 
obstetrics; 

2. obtaining physician buy-in for each  
element of the HANDS program, by 

 including physicians in the development, 

testing and outcome analysis of the work 
at the Alpha sites. Physicians became 
proponents of the program and helped 
to spread the concepts to other physi-
cians across the system;

3.  identifying a lead nursing contact on 
the labor and delivery unit, typically a 
director or manager, who had oversight 
responsibilities for the HANDS program 
at the hospital level; 

4.  utilizing data as a driver to change prac-
tice behaviors; and, 

5.  sharing stories of harm and success to 
help communicate the reality of rare 
events to all labor and delivery team 
members.  

The HANDS program has had substan-
tial impact. Between January 2006 and 
December 2007, Ascension Health hospitals 
have seen a 59.6 percent improvement in 
aggregate birth trauma rates. From August 
2008 to July 2009, Ascension Health 
reduced birth trauma by 62 percent and 
neonatal mortality by 85 percent, compared 
to national averages. By leveraging the 

Table 1: The Ascension Health HANDS Foundational Safety Elements16

 
Safety Element
SBAR 
Communication 
 

Elective Induction 
and Augmentation 
Bundles 
 

Physician and 
Nurse training on 
EFM using NICHD 
Common Language 
 

Teamwork and 
Communication 
Training through 
Simulation

 
Description
A structured communication tool used between Labor and Delivery 
(L&D) team members to brief each other about labor status, 
progess and issues that surface over the course of a laboring and/or 
delivering patient.

The bundles included guidelines from the American College of 
Obstetricians and Gynecologists (ACOG) on what were known 
as “sensitive practice areas” for obstetricians such as no elective 
inductions prior to 39 weeks gestational age and timely and 
appropriate management of tachysystole. 

A common interpretation format for EFM education called 
“Situational Awareness” and regularly ocurring EFM strip “rounds” 
or “huddles” between physicians and nurses using the National 
Institute of Child Health and Human Development (NICHD) common 
language. This established a platform for team discussion about EFM 
strips and associated potential actions by the L&D team.

Teamwork and communication skill development and improvement 
through simulation training using high-fidelity birthing simulators. 
Ascension Health purchased several Noelle™ birthing simulators 
and launched an In-Situ simulation training program throughout the 
System.
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ability to function as a system, Ascension 
Health was able to improve quality across a 
continuum of care. 

The Role of Teamwork in Systems 
Change: The Premier, Inc., Perinatal 
Safety Initiative
The Premier health care alliance’s Perinatal 
Safety Initiative (PSI) is comprised of 16 
hospitals across 12 states, where approxi-
mately 115,000 babies will be delivered 
over the course of the 21-month collab-
orative. PSI is using improved teamwork, 
effective communications among perinatal 
teams, and consistent delivery of evidence-
based care to significantly lower the inci-
dence of certain infrequent though prevent-
able injuries to mothers and babies that 
could lead to birth asphyxia or permanent 
neurological disability.18 

The Premier PSI’s primary goal was to 
establish appropriate metrics that would 
accurately measure progress toward reduc-
ing harm and creating high reliability 
perinatal units. 

To monitor the 21-month initiative, 
hospital progress reports on the reduction 
of harm are being provided to the teams 
and hospital leadership on a quarterly basis. 

The quarterly reports include an analysis of 
submitted administrative data identifying 
the selected AHRQ Patient Safety Indica-
tors and the Adverse Outcomes Index (AOI) 
(Table 2), which measure clinical complica-
tions for mothers and newborns.19 

By sharing the results of the monthly 
chart audits with the entire perinatal unit 
staff, participant hospitals maintain momen-
tum toward the reduction of harm and sup-
port the continued engagement of the health 
care team.

A pre-project onsite risk assessment gave 
participants a baseline report against which 
they could monitor and track performance. 
The focus on the Elective Induction Bundle 
was a key strategy to reduce late preterm 
and early term birth (prior to 39 weeks of 
gestation). Monthly team conference calls, 
quarterly webinars and utilization of the 
Perinatal Safety Initiative website and publi-
cation of outcome data allowed participants 
to view current topics, update team data 
and view team success. 

Miscommunication and lack of team-
work contribute to a number of factors 
that lead to injuries among some mothers 
and newborns during labor and delivery. 
These factors include: failure to recognize 
fetal distress/non-reassuring fetal status; 
failure to affect a timely cesarean birth; 
failure to properly resuscitate a depressed 
baby; inappropriate use of oxytocin and 
misoprostol; and inappropriate use of 
vacuum or forceps. High-reliability health 
care teams (doctors, nurses, nurse mid-
wives), like high-reliability organizations, 
consistently provide patient care, using 
teamwork, structured communication, 
standardized processes and evidence-based 
clinical guidelines, which could prevent 
many of these injuries.20 

Like Ascension Health, Premier also 
used Situation-Background-Assessment-
Recommendation (SBAR) as a structured 
communication tool. SBAR allows relevant 
case facts to be communicated clearly in a 
respectful, focused and effective manner, 
especially during an urgent situation. SBAR 
is often used during nurse-to-physician  

Table 2: Adverse Outcomes Index19

 
Index Measure
Maternal death

Intrapartum & neonatal death > 2500g

Uterine rupture

Maternal admission to ICU

Birth trauma

Return to OR/Labor & Delivery

Admission to NICU > 2500g & for > 24 hours

Apgar < 7 at 5 minutes

Blood transfusion

3rd or 4th degree perineal tear

 
Weighted Score

750

400

100

65

60

40

35

25

20

5

AOI Frequency = % pts with >=1 adverse outcome
AOI Severity = Avg. severity weight per delivery



marchofdimes.com  Toward Improving the Outcome of Pregnancy III 117

Systems Change  
Across the Continuum  

of Perinatal Care

communication or at the change of shift. 
Premier PSI teams also learned how to 
perform simulation exercises both with and 
without the use of mannequins, to practice 
managing perinatal emergencies. 

Perinatal care bundles (Table 3) were 
developed in adherence to published best 
practices and national standards. Care 
bundle use is scored in an “all-or-none” 
fashion; the care team must provide all 
elements of care in the bundle to be given 
credit for its use when auditing medical 
records. For example, the goal of one care 
bundle is to reduce the risks associated 
with elective induction or augmentation 
using oxytocin. This bundle has four ele-
ments that must be used consistently. If 
a team neglects to document an estimate 
of the fetal weight before administering 
the medication, then it would not receive 
credit for the work, even if team members 
successfully implement the three other ele-
ments of the bundle.21 

The Premier PSI concluded in early 2010, 
when the final quarter of data was col-
lected. A concluding metric will be obtained 
when the AHRQ Culture of Safety Survey is 
repeated at all participating hospitals. Met-
rics included eight quarters of baseline data 
prior to the start of the Initiative (2006-
2007); two interim quarters of data (Q1 & 
Q2 2008), as interventions regarding team 
training and care bundles were introduced; 
and six quarters of data (Q3 2008 thru Q4 
2009) as the hospital teams actively worked 

on process changes and improvements with 
consistent application of evidence-based 
care guidelines. 

Initially, the baseline data from seven of 
the 16 hospitals showed a lower number of 
adverse events using the AOI, when com-
pared to a targeted benchmark level. At 
the time of submission, all six quarters of 
intervention work had taken place, and 13 of 
the PSI hospitals had an AOI score below the 
targeted benchmark level for the AOI metric 
(Figure 2). Of the remaining three hospitals, 
two started with low baseline scores (below 
the national target benchmark) but then 
had several quarters with an increase in the 
number of reported adverse events. The 
remaining hospital started with a high AOI 
score, and that team has been working to 
gain consensus on changing processes at their 
hospital for 4 of the 5 reported quarters.

Elective induction bundle compliance 
also has shown significant improvement for 
all hospitals in the initiative. Overall, the 
elective induction bundle compliance has 
more than doubled since baseline of March, 
2008 through November, 2009 (Figure 3). 
This is primarily due to the steady reduction 
of elective inductions in mothers who had 
completed less than 39 weeks of gestation.  

Current trends show that individual hos-
pital team efforts are making a difference in 
improving perinatal safety. This initiative is 
positioned to successfully identify the knowl-
edge and tools needed to improve the quality 
of patient care and reduce patient harm.

Table 3: Perinatal Care Bundles20

 
Elective Induction
Gestational age greater than 
or equal to 39 weeks

Normal fetal status (NICHD 
tiers)

Pelvic assessment prior  
to oxytocin

Recognition and 
management of tachysystole

 
Augmentation
Documentation of estimated 
fetal weight

Normal fetal status  
(NICHD tiers)

Pelvic assessment prior  
to oxytocin

Recognition and 
management of tachysystole

 
Vacuum/Forceps
Alternative labor  
strategies considered

Prepared patient 

High probability of success 

Maximum application time 
and number of pop-offs 
predetermined

Cesarean and resuscitation 
teams available.
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Induction Bundle Compliance Augmentation Bundle Compliance Vacuum Bundle Compliance

Premier Perinatal Patient Safety Initiative
Baseline and Sixth Follow-up Data Summary

Adverse Outcome Index (AOI)
(Number of patients with one or more adverse outcomes divided by the total number of deliveries)

A07A06 A16 A14 A03

A05 A11 A15 A12 A13 A09 A10 A08 A01 A04

A02 Avg

Baseline Data
(CY06–07)

Baseline Avg
(0.053)

Follow-up Data
(Q3 08 - Q4 09)

Follow-up Avg
(0.050)

NPIC/QAS Premier Comparison 
Group Follow-up Average: 0.055
(Baseline Average: 0.055)

Target Benchmark (0.049)

Error Bars represent Margin of Error (90% Confidence Interval)
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Building on Success: Designing 
Core Measures for Perinatal Care 
Improvement
As integrated delivery systems transform 
their clinical processes, technology and data 
management, and organizational design in 
response to regulatory or national health 
care reform legislation, there is little doubt 
that both improved quality and cost man-
agement present equal challenges for perina-
tal health care providers. Improving quality 

will require new and revised performance 
measures; transparent perinatal outcomes 
results; and a renewed emphasis on mater-
nal and neonatal health care improvements 
through prevention, screening and appro-
priate use of clinical care across the con-
tinuum, from primary to tertiary/quaternary 
perinatal care.

How will the impact of improvements in 
perinatal care be evaluated? An increasing 
emphasis is being placed by patients, payers 

Figure 2: 13 of 16 Hospitals Showing A Reduction in Adverse Events Over Time21

Figure 3: Bundle Compliance All Hospitals22
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and providers on process and outcomes 
measurements. The Joint Commission helped 
lead the recent development of a revised set 
of core performance measures. The new set 
of measures, known as the Perinatal Care 
(PC) Core Measure Set, was revised from the 
predecessor pregnancy and related conditions 
measure set. The set was adapted from the 
national PC measures endorsed in October, 
2008 by the National Quality Forum (NQF). 
Based upon a multidisciplinary, multi-stake-
holder Technical Advisory Panel, a subset of 
five measures (from the NQF-endorsed total 
of 17) was selected.23 

How can these new measures (Table 4) 
improve perinatal care from a systems per-
spective? For almost three decades, ACOG 
has had guidelines requiring 39 completed 
weeks of gestation prior to elective deliv-
ery, either vaginal or operative.24 A 2007 
survey of almost 18,000 births in Hospital 
Corporation of America (HCA) hospitals 
revealed that elective term deliveries make 
up almost one-third of total deliveries with 
approximately 10 percent of deliveries 
deemed nonelective to actually be elec-
tive when analyzed in more detail. Many 
of these are for convenience and result in 
significant short-term neonatal morbidity, 
including increased neonatal intensive care 
unit admissions.25 

According to Glantz,26 compared to 
spontaneous labor, elective inductions result 
in more cesarean deliveries and longer 
maternal length of stay. The American 
Academy of Family Physicians27 also notes 
that elective induction doubles the cesar-
ean delivery rate. Repeat elective cesarean 
sections before 39 weeks of gestation also 
result in higher rates of adverse respiratory 
outcomes, mechanical ventilation, sepsis 
and hypoglycemia for the newborns.28 Thus, 
addressing proper perinatal care by reduc-
ing these elective deliveries for convenience 
can result in both quality improvements and 
cost avoidance.

Where Do We Go From Here?
As this chapter illustrates, integrated health 
care systems can unite disparate groups of 

institutions and individuals in a common 
effort to improve quality of care. Many of 
the tools we tested have wide applicabil-
ity to small and large, as well as urban and 
rural hospitals, regardless of the setting. 
Irrespective of the unique functional anato-
my each of our systems possesses, we should 
begin to strive for this level of integration. 

There appears to be increasing pres-
sure from federal agencies to begin to alter 
the antiquated systems that currently pay 
for individual pieces of care and instead 
reward for outcomes achieved and/or 
attainment of specific care bundles that are 
known to enhance care and thus improve 
public health. With these changes, there 
is additional need for improved metrics, 
increased public reporting and transpar-
ency of outcome measures. Communica-
tion and optimizing the multiple hand-offs 
that occur during care delivery also remain 
huge opportunities. Because of the time 
span over which pregnancy occurs and the 
multiple providers and specialties involved, 
structured communication like SBAR may 
be most effective, as it promotes the impor-
tance of each team member rather than 
creating the typical historical silos so often 
seen in medical care delivery.

Such changes might serve to better align 
providers, hospitals, as well as others who 
deliver care to the patient and her new-
born. Finally, sharing information about 
patients and their babies in real time, with-
out geographic constraints, is paramount. 
Unfortunately, the adoption of electronic 
medical records remains quite slow. While 
numerous regional health information 
organization pilots are ongoing across 
the country, the real ability to share data 
across systems that are disparate is quite 
limited. This may be one of the greatest 
limitations in trying to encourage solo or 
group practitioners and their hospitals to 
function like “virtual” integrated deliv-
ery systems. We hope that in the future, 
information is available to help providers 
determine, in real time, how and where to 
best manage the patient and her baby.
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Conclusion and Recommendations
• Develop nationally consistent guidelines 

for regionalization and encourage each 
state and each hospital to comply with 
these standards. 

• Study effective strategies for enhancing 
communication across integrated delivery 
systems or independent hospitals.

• Care bundles (standardized sets of 
evidence-based practices that when 
performed collectively and reliably have 
been shown to improve patient care and 
outcome) should be broadly implemented 
to improve safety and outcomes.

• Transparency of performance measures 
with easily accessible and understandable 
data on hospital and provider outcomes 
should be implemented for use by IDSs 
and the public. Fully implementing elec-
tronic health records for patients and use 
of sophisticated information technology 
for hospitals will enable many of these 
recommendations to occur in the foresee-
able future.

• Clinicians, health care facilities and 
professional organizations should imple-
ment and evaluate relevant perinatal 
quality improvement measures devel-
oped by organizations, such as The Joint 
Commission. Key stakeholders and others 
also may have opportunities to participate 
with these organizations to help dissemi-
nate perinatal quality measures.

 
Table 4: The Joint Commission Perinatal Care Core Performance Measures Set (2009)23

 
Measure
PC-01 
 
 

PC-02 
 
 
 

PC-03 
 
 
 

PC-04 
 
 
 

PC-05 
 
 

 
Measure Name
Elective Delivery  
 
 

Cesarean Section  
 
 
 

Antenatal Steroids  
 
 
 

Health Care-
Associated 
Bloodstream 
Infections 
Newborns

Exclusive Breast 
Milk Feeding

 
Numerator
Patients with  
elective deliveries   
 

Patients with 
cesarean sections 
 
 

Patients with a full 
course of antenatal 
steroids completed 
prior to delivering 
preterm newborns

Newborns with 
septicemia or 
bacteremia 
 

Newborns that were 
fed breast milk only 
since birth

 
Denominator
Patients delivering 
newborns with 37 to 
39 weeks of gestation 
completed  

Nulliparous patients 
delivered of a live 
term singleton 
newborn in vertex 
presentation 

Patients delivering 
preterm newborns 
with 24-32 weeks 
gestation completed 

Live-born newborns 
 
 
 

Newborns discharged 
from the hospital

 
Domain
Assessment/
Screening 
 

Assessment/
Screening 
 
 

Prematurity Care 
 
 
 

Prematurity Care 
 
 
 

Infant Feeding

 
Type
Process 
 
 

Outcome 
 
 
 

Process 
 
 
 

Outcome  
 
 
 

Process
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The enactment of the Children’s Health 
Insurance Program Reauthorization Act 
(CHIPRA) as one of the first accomplish-
ments of the Obama Administration in early 
2009 represented the culmination of more 
than a decade’s worth of effort to address 
problems of access to care for low- and 
moderate-income children and pregnant 
women. For states committed to ensur-
ing access to prenatal care for all pregnant 
women and pediatric care for their children, 
CHIPRA offered expansive federal financial 
support and infrastructure assistance.

CHIPRA was widely perceived as a tran-
sitional step toward more comprehensive 
health care reform for women and children. 
However, it also reflected the growing 
recognition that access alone is not likely to 
end the continuing crisis of preterm birth in 
the United States. Clearly, content of care 
also matters. During the decade between 
1996 and 2006, although births associated 
with late or inadequate prenatal care fell by  
10 percent, preterm and low birthweight 
births increased by more than 15 percent 
(See Table 1). More recent data from 

2007 and 2008 show a slight reversal of 
that trend. Prenatal care, in other words, 
appears to be a necessary, but not sufficient, 
condition for the reduction of adverse birth 
outcomes, at least in the United States. This 
suggests that the availability, accessibility 
and content of preconception, prenatal and 
neonatal care need to change.

CHIPRA offered states the opportunity 
and incentive to ensure that all low- and 
lower-middle-income children and pregnant 
women would have health insurance; also it 
required states to make more proactive and 
systematic efforts to ensure that the services 
for which they were paying, under Medicaid 
as well as the Children’s Health Insurance 
Program (CHIP), met quality standards. 
Additionally, CHIPRA provided the federal 
government with the mandate and resources 
to modernize, expand and improve quality 
standards. By explicitly requiring, for the 
first time, the federal government to adopt 
quality standards for maternal and child 
health that would be enforced through 
its health insurance programs, CHIPRA 
extended to prenatal, perinatal and neonatal 

Chapter 12:  
Policy Dimensions of Systems 
Change in Perinatal Care

Improving perinatal outcomes in the United States requires progress on three 

interrelated, but conceptually distinct, dimensions: 1) increasing knowledge 

about the biological, clinical and health services determinants of adverse out-

comes, and about ways to prevent or avoid them; 2) increasing adoption of evi-

dence-based best practices by health care providers; and 3) improving access to 

care for women of childbearing age and their babies. Over the last two decades, 

public policy has appropriately focused on access to care. But attention also 

must be paid to  improving the quality of services that are provided.

Bruce C. Vladeck, Sarah Kilpatrick, Anne Santa-Donato, Alan R. Fleischman
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care the approach that had long been insti-
tutionalized for acute and long-term care 
for adults.3 Provisions in the subsequently 
enacted Patient Protection and Affordable 
Care (Health Reform) Act of 2010 rein-
forced and expanded upon these directives 
(see Appendix).4

Defining the Policy Problem: 
Challenges to Improving the  
Quality of Perinatal Care
As the preceding chapters have explained, 
major steps that can and should be taken to 
improve maternal health and the health of 
neonates include:
1. improving preconception care for 

women of childbearing age, especially 
in the form of behavioral risk reduc-
tion around issues of obesity, substance 
use (especially including tobacco) and 
unplanned pregnancy

2. promoting quality improvement/qual-
ity assurance activities to ensure that 
pregnant women, throughout the con-
tinuum of perinatal care, and newborns 
receive care that is based on standards 
and guidelines established by professional 
organizations, national advisory bodies 
and regulatory agencies

3. elimination of non-medically indicated 
(elective) deliveries before 39 weeks 
gestation

4. greater consolidation and regionalization 
of neonatal intensive care units

Improving access is, at its simplest, a 
problem of matching supply to demand: 
the solution is to give women of childbear-
ing age adequate health insurance and to 
make sure there is an adequate supply of 
appropriately trained professionals in the 
communities in which they live. Improv-
ing the quality of care, on the other hand, 
is even more challenging. It is rooted in 
finding ways for health professionals and 
their organizations to practice in ways more 
fully consistent with the most up-to-date 
evidence-based standards of care, while 
requiring that those standards be created, 
adopted and continuously improved. For 
mothers and children, improving the qual-
ity of care requires greater effectiveness at 
reducing environmental and behavioral 
risks. Governments are experienced and can 
be efficient at providing financing for health 
insurance and health professionals, but they 
are far less experienced at affecting either 
health care professional or patient behavior. 

In the decade since the publication of 
the Institute of Medicine’s groundbreaking 
document, To Err is Human: Building a 
Safer Health System,5 considerable progress 
has been made in addressing the quality 
problems that are so pervasive in American 
medical care, but the progress has been 
uneven and partial, and there is still signifi-
cant work to do to affect change.6 Using 
a variation of Wachter’s categories, health 
care professionals and organizations have:
1. established and promulgated a first  

generation of quality standards

Table 1. Proportion of Births Associated with Late or Inadequate Prenatal Care1,2

 

Mothers with late  
or no prenatal care

Rate of preterm 
births

 
1996
 4.0 % 

 11.0 %

 
2006
 3.6%** 

 12.8%

 
% Change
- 10% 

+16%

**  Because of changes in birth certificates, this is a less reliable figure than others in this chart, as it represents the rate 
for the unrevised birth certificates (51% of U.S. births). However, this number is entirely consistent with long-term trends.
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2. begun implementing reporting systems 
and technological capabilities to track 
the performance of health care providers 
relative to those standards 

3. focused institutional attention on patient 
safety and quality improvement, and 
developed organizational structures and 
processes for quality improvement

4. made measurable quality improvement 
a public policy priority, including early 
experimentation with integrating quality 
standards into payment systems

In all four areas above, progress is uneven,
and work remains to be done.

Much of the impetus for quality improve-
ment, broadly defined, has been directed 
by Medicare and private insurers’ focus on 
working-age populations. Quality improve-
ment efforts in maternal and child health 
have lagged behind those in other areas, 
such as myocardial infarction and hospital-
acquired pneumonia. Efforts focused on 
obstetrics and neonatal care have received 
relatively little attention, which is precisely 
why the March of Dimes and other advo-
cates for maternal and child health have 
focused so energetically on those issues 
through CHIPRA and related activities.   

In maternal and child health, the public 
policy challenge is even more difficult 
because so much of the financing and qual-
ity oversight, through Medicaid, takes place 
at the state level. Change requires at least 
50 programs, not just one. Further, Med-
icaid programs at the state level have often 
struggled with issues of quality improve-
ment. Policy-making at most state Medicaid 
agencies has focused on the balance between 
budgetary constraint and access expansion, 
with the more visibly expensive problems of 
long-term care and prescription drug prices 
being the major programmatic preoccupa-
tions. In maternal and child health, as with 
nursing homes, the goal of ensuring an 
adequate level of provider participation in 
the program has been thought to conflict 
with the enforcement of stringent quality 
standards. Further, in most state govern-

ments, the administration of Medicaid has 
been organizationally quite separate from 
the maternal and child health functions of 
state health departments, which, largely, 
have withered away with the budgetary 
dominance of Medicaid and the evaporation 
of Title V funding during the last genera-
tion. The clinical expertise has been in one 
department and the policy levers in another.   

The difficulty of mobilizing state govern-
ments to focus on quality makes both profes-
sional associations and advocacy groups 
disproportionately important in maternal 
and child health; while national policy mat-
ters, the real quality-improvement struggles 
must take place on the front lines of state 
policy and implementation. Of course, in 
some sense, all health care is local, making 
the federal government’s role in providing 
health insurance to children indirect and 
second-hand. Too often in the past, even that 
leverage has been exercised rather indiffer-
ently. Federal administrators have historically 
been reluctant to intervene too aggressively 
in non-financial aspects of state Medicaid 
administration, because the structure of the 
Medicaid program guarantees considerable 
discretion to the states, and because the 
federal government’s own resources in the 
oversight and improvement of clinical care 
have been so limited. So the grassroots initia-
tives have been even more important than 
would otherwise have been the case.  

Improving Perinatal Outcomes:  
The Policy Agenda
Improving preconception care
Some of the most important risk factors  
for adverse birth outcomes — including 
maternal obesity, chronic illnesses, tobacco, 
alcohol and illicit substance use, and sexu-
ally transmitted infections — affect many 
mothers long before they become pregnant. 
The prevalence of the risk factors, which 
are all highly correlated with poverty, 
minority-status, low educational attainment 
and related social problems, appears to be 
increasing, at least in some populations.  
Health services that address the needs of  
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high-risk women after they become preg-
nant may come too late to improve out-
comes sufficiently.7 Programs that provide 
education and support, and that assist and 
empower women are needed. Yet such 
interventions must cross the boundaries 
of health, education, social service and 
income-support programs, none of which 
are particularly amenable to such boundary-
crossing, and most of which have inade-
quate resources themselves. In most instanc-
es, governmental or political systems do not 
provide much support for such complicated 
and expensive interventions, which touch 
unavoidably on issues of race, class and 
sexuality. In the entire comprehensive and 
compendious bulk of the Patient Protection 
and Affordable Care Act, for example, such 
programs receive hardly a mention.

Quality improvement in  
prenatal and neonatal care
On December 29, 2009, the Department of 
Health and Human Services (HHS) pub-
lished in the Federal Register a notice of an 
“Initial Core Set of Children’s Health Care 
Quality Measures.”8 This is the first step in 
a lengthy and substantially more complex 
process outlined in CHIPRA. The initial set 
of quality measures published by HHS is 
fragmentary, often vague and focused much 
more on the use of care than its quality.  
As emphasized several times in the notice, 
implementing the measures is also purely 
voluntary — at least until 2013. However, 
if the experience in quality improvement in 
other areas of the health care system is any 
guide, this important step is the start of a 
process that should yield more comprehen-
sive and scientifically-based quality stan-
dards;  the development of a timely national 
data system that will permit providers to 
evaluate their own performance relative 
to national norms and peer group activity; 
and, eventually, development of a set of 
formal requirements for providers receiving 
reimbursement from Medicaid, CHIP or 
other public programs.   

In fairness to HHS, the December 29, 

2009 notice was published only a few 
months after CHIPRA was enacted, and 
there is now substantial activity going on 
both within the government and in many 
private-sector organizations to identify, 
refine and evaluate a range of new quality 
measures for women and children, which 
will then be subjected to a formal and 
relatively rigorous set of reviews within 
HHS before they are promulgated as the 
next generation of official standards. In the 
meantime, using  guidelines and standards 
from professional groups and other well-
informed bodies, and the judgment of their 
own internal clinical leaders, many health 
care organizations are beginning to apply 
to their maternal and pediatric services the 
kinds of quality improvement processes that 
have been developed and refined in adult 
medical and surgical services during the  
last decade.    

Reducing non-medically indicated (elective) 
deliveries before 39 weeks gestation
One area in which the existence of clear 
professional guidelines for appropriate 
care has not yet produced marked qual-
ity improvement is in the reduction of 
elective deliveries before 39 weeks ges-
tation. Despite clear guidelines9 from 
the American College of Obstetricians 
and Gynecologists since 1979 about not 
performing elective deliveries prior to 
39 weeks, late preterm births (34 to 36 
weeks), as well as early term births (37 to 
38 weeks) continued to increase through 
2006.10 As these data have become more 
widely known, and the risks of late pre-
term and early term delivery have become 
better understood, a downward bending 
of the curve began in 2007.11 However, 
full compliance with these guidelines will 
require more concerted and systematic 
efforts from professional organizations and 
insurers to sustain a reverse of the increase. 
Advocates can play an important role in 
keeping those groups focused at both the 
national and, especially, state and local 
levels.
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Re-regionalizing neonatal  
intensive care
Efforts to improve the regionalization of 
perinatal services are even more problem-
atic. Such regionalization was the single 
highest priority identified in the first edi-
tion of Toward Improving the Outcome of 
Pregnancy.12 Considerable progress in that 
direction was made in the 1970s and early 
‘80s, but since then we have experienced a 
dramatic “deregionalization”13 of neonatal 
care in the United States. Between 1980 
and 1995, while the number of very low-
birthweight babies born in the United States 
increased 38 percent, the number of neona-
tal intensive care units (NICUs) increased 99 
percent, and more than one-quarter of the 
NICUs in the United States in 1995 were 
too small to be likely to provide optimal 
care.14

There are many reasons for this dere-
gionalization of NICU services, but one of 
central importance relates directly to public 
policy. The publication of the first edition 
of Toward Improving the Outcome of 
Pregnancy in 1976,12 and related advocacy 
activities by the March of Dimes, profes-
sional groups and others, roughly coincided 
with the implementation of the National 
Health Planning and Resources Develop-
ment Act of 1974.15 That law expanded and 
strengthened a national system of regional 
health planning, reinforced with Certificate-
of-Need laws in every state. While the 
national health planning effort has widely 
(and not inaccurately) been perceived as a 
failure, regionalization of perinatal services 
was a high priority in many states, and the 
process achieved considerable success.

The demise of organized health planning 
in the wave of deregulatory enthusiasm of 
the early 1980s destroyed whatever momen-
tum the regionalization process might have 
attained. This preceded a period in which 
the organization and distribution of neona-
tal intensive care has moved in the opposite 
direction. More recently, the shortage of 
pediatric subspecialists and the success of 
flagship children’s hospitals have fueled a 
boom in the regionalization of pediatric 
specialty services, but a similar pattern has 
not occurred with the youngest and small-
est children. Without formal regulatory or 
legal mechanisms in most states requiring 
the regionalization of obstetric and neonatal 
services, progress will have to be made one 
region or one community at a time. 
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Conclusion and Recommendations
While universal access to prenatal care is 
essential — and still not achieved in the 
United States — it is not all we need to 
reduce adverse birth outcomes, including 
preterm birth and low birthweight. To realize 
such improvements, we recommend that:
• providers of perinatal care increasingly 

be held accountable for providing the 
most appropriate care, which reflects 
evidence-based guidelines and clinical 
standards;

• guidelines and standards continue to 
evolve on the basis of research, clinical 
innovation and rigorous evaluation;

• payers — private insurers, Medicaid  
and CHIP — play a more significant role 
in quality improvement in maternal and 
infant health;

• professional groups continue to encour-
age their members to improve their 
practice patterns. The national specialty 
societies, especially the American College 
of Obstetricians and Gynecologists 
(ACOG), the American Academy of 
Pediatrics (AAP) and the Association of 
Women’s Health, Obstetric and Neonatal 
Nurses (AWHONN), have had a long-
standing interest and have intensified 
their leadership in the development and 
promulgation of quality standards;

• federal and state governments be encour-
aged to fund research on the etiology of 
preterm birth and to identify and repli-
cate innovative and successful approach-
es to improve perinatal care through 
the adoption of quality standards. This 
includes the identification of model 
programs, barriers to better performance 
and mobilization of local coalitions and 
collaboratives;

• clinicians, health care facilities and 
professional organizations implement 
and evaluate relevant perinatal qual-
ity improvement measures developed 
by organizations such as The Joint 
Commission and the National Quality 
Forum (NQF); and 

• key stakeholders create and/or engage in 
consensus building around core perinatal 
quality measures. 
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Health Reform Implementation 
Timeline 

Abridged Version 

Summarized for TIOP III by  
Amanda Jezek and Carolyn Mullen 

This Health Reform timeline, accurate as of 
August 18, 2010, includes only select provi-
sions central to improving the health of 
women, infants and children and is present-
ed in its abridged form to provide the reader 
a framework of reference. 

March 2010, Upon Enactment
Private Insurance
Tax credits of up to 35 percent of premiums 
will be available to small businesses (no 
more than 25 employees) to make employee 
coverage more affordable. 

Medicaid and CHIP
Prohibits states from establishing Medicaid 
or Children’s Health Insurance Program 
(CHIP) eligibility standards, methodolo-
gies and procedures that are more restric-
tive than current policy until such date 
determined by the Secretary of Health and 
Human Services (HHS) that the Exchange 
established by the state is fully operational. 
This requirement shall continue for children 
up to age 19 through September 30, 2019. 

States have the option to cover non-preg-
nant women in Medicaid up to the state’s 
eligibility level for pregnant women. Ben-
efits for this population are limited to family 
planning services and supplies, including 
medical diagnosis and treatment services. 
State Medicaid Director letter released July 
2, 2010, providing technical information to 
states on how to implement this option.

Miscellaneous
Establishes under Title V the Maternal, 
Infant and Early Childhood Home Visiting 
Programs. Requires states, within 6 months 

of enactment, to submit a needs assess-
ment to the Secretary of HHS identifying 
at risk communities that could benefit from 
home visiting. Appropriates funding for 
the Secretary to make grants to states to 
develop and carry out evidence-based home 
visiting  programs. One of the goals of the 
programs may be improved maternal and 
infant health. First Funding Opportunity 
Announcement to states released June 10, 
2010. Request for Public Comment on 
Criteria for Evidence of Effectiveness of 
Home Visiting Program Models released  
on July 23, 2010.

September 2010,  
6 Months After Enactment
Private Insurance
Prohibits insurers from imposing pre-
existing condition exclusions on children.  
Prohibits insurers from rescinding coverage 
except in cases of fraud. Prohibits insurers 
from imposing lifetime limits on the dollar 
value of coverage. Prohibits insurers from 
imposing annual limits on dollar value of 
coverage except within limits to be defined 
by HHS. Interim Final Rule with request 
for comment on Requirements for Group 
Health Plans and Health Insurance Issuers 
Under the Patient Protection and Affordable 
Care Act Relating to Preexisting Condition 
Exclusions, Lifetime and Annual Limits, 
Rescissions, and Patient Protections released 
June 28, 2010.

Permits young adults up to age 26 who 
have not been offered employer-based 
health insurance coverage to remain on their 
parents’ health insurance, at the parents’ 
choice. Interim Final Rule with request for 
comment on Dependent Coverage of Chil-
dren to Age 26 released May 13, 2010.

Requires health insurers to provide cover-
age without cost-sharing for preventive 
services rated A or B by the U.S. Preven-
tive Services Task Force (includes tobacco 
cessation counseling for pregnant women), 
recommended immunizations, preventive 

Appendix
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care for children as defined by “Bright 
Futures” and additional preventive care and 
screenings for women as defined by a yet-to-
be-developed Health Resources and Services 
Administration (HRSA) document. Interim 
Final Rule with request for comment on 
Coverage of Preventive Services released 
July 19, 2010.

Public Health
Prevention and Public Health Fund 
The Office of the Secretary shall appro-
priate $500 million by September 30, 
2010 for prevention, wellness and public 
health activities including prevention 
research and health screenings such as the 
Community Transformation grant program, 
the Education and Outreach Campaign 
for Preventive Benefits and immunization 
program. 

Grants to Promote Positive  
Health Behaviors and Outcomes 
(Authorization FY10 –FY14) Centers for 
Disease Control and Prevention (CDC) shall 
award grants to promote positive health 
behaviors and outcomes for populations in 
medically underserved communities through 
the use of community health workers.  
Funding may be used to: 
• Educate, guide and provide outreach in 

community setting 
• Educate and provide guidance regarding 

effective strategies to promote positive 
health behaviors and discourage risky 
behaviors

• Educate and provide outreach regarding 
enrollment in health insurance, including 
CHIP

• Identify, educate, refer and enroll under-
served populations to appropriate health 
care agencies and community-based 
programs

• Educate, guide and provide home visita-
tion services regarding maternal health 
and prenatal care.  

2011
Medicaid and CHIP
Requires states to cover tobacco cessation 
counseling and pharmacotherapy for preg-
nant women in Medicaid.

Public Health
National Strategy 
No later than March 23, 2011 the Surgeon 
General in consultation with the National 
Prevention, Health Promotion and Public 
Health Council shall develop a national pre-
vention, health promotion and public health 
strategy. The strategy shall:
• Set specific goals and objectives for 

improving health 
• Establish specific and measurable actions
• Make recommendations to improve fed-

eral efforts relating to prevention, health 
promotion, public health and integrative 
health.  

Education Campaign 
No later than March 23, 2011 the Secretary 
of HHS shall implement a national public-
private partnership for a prevention and 
health promotion outreach and an education 
campaign to raise public awareness of health 
improvement activities across the life span. 
Includes dissemination of information that:
• Describes the importance of utilizing 

preventive services to promote wellness, 
reduce health disparities and mitigate 
chronic disease

• Promotes the use of preventive services 
recommended by the U.S. Preventive 
Services Task Force (USPSTF) and com-
munity preventive services task force

• Encourages healthy behaviors linked to 
the prevention of chronic disease

• Explains the preventive services covered 
by health plans offered through Gateway 

• Describes additional preventive care 
supported by CDC, HRSA, Substance 
Abuse and Mental Health Services 
Administration (SAMHSA), and 
Advisory Committee on Immunization 
Practices (ACIP) 

• Includes general health promotion 
information 
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• Is designed to address nutrition, regu-
lar exercise, smoking cessation, obesity 
reduction and the 5 leading disease killers

Report No later than July 1, 2010 and 
annually thereafter the Council shall submit 
to the President and relevant Committees a 
report that:
• Describes activities and efforts on preven-

tion, health promotion and public health 
goals defined in the strategy and further 
describes actions recommended by the 
Council 

• Describes national progress in meeting 
specific action steps recommended by the 
Council and taken by relevant agencies

• Contains a list of national priorities on 
health promotion and disease prevention 
to address lifestyle modification (smok-
ing cessation, proper nutrition, appro-
priate exercise, mental health, behav-
ioral health, substance use disorder and 
domestic violence screenings) targeting 
the 5 leading disease killers in the US

• Contains a list of science-based initiatives 
to achieve goals of Healthy People (HP) 
2010 regarding nutrition, exercise and 
smoking cessation and targeting the 5 
leading disease killers in the US

• Plans for consolidating federal health 
programs and Centers that exist to pro-
mote healthy behavior and reduce disease 
risk (including eliminating programs and 
offices determined to be ineffective in 
meeting the priority goals of HP2010)

• Plans are to align with CDC 
recommendations

• Specific plans to ensure prevention pro-
grams are based on scientifically sound 
guidelines established by the CDC  

Prevention and Public Health Fund 
The Secretary shall allocate $750 million by 
September 30, 2011 for prevention, well-
ness and public health activities, including 
prevention research and health screenings 
such as the Community Transformation 
grant program, the Education and Outreach 
Campaign for Preventive Benefits and the 
immunization program. 

2012
Prevention and Public Health Fund 
The Secretary shall allocate $1 billion by 
September 30, 2012 for prevention, well-
ness and public health activities including 
prevention research and health screenings 
such as the Community Transformation 
grant program, the Education and Outreach 
Campaign for Preventive Benefits and 
immunization program. 

2013
Medicaid and CHIP
Beginning October 1, 2013 through 
September 30, 2019, the federal match for 
CHIP will be increased by 23 percentage 
points (but may never exceed 100 percent).

Public Health 
Prevention and Public Health Fund 
The Secretary shall allocate $1.25 billion by 
September 30, 2013 for prevention, well-
ness and public health activities, including 
prevention research and health screenings 
such as the Community Transformation 
grant program, the Education and Outreach 
Campaign for Preventive Benefits and 
immunization program. 

2014
Private Insurance
Requires U.S. citizens and legal residents to 
have qualifying health coverage (phase-in 
tax penalty for those without coverage).

Assesses fees to employers with more 
than 50 employees that do not offer cover-
age or have at least one full-time employee 
who receives a premium tax credit. Requires 
employers with more than 200 employees to 
automatically enroll employees into health 
insurance plans offered by the employer. 
Employees may opt out of coverage.

Calls for the creation of state-based 
American Health Benefit Exchanges and 
Small Business Health Options Program 
(SHOP) Exchanges, administered by a gov-
ernmental agency or non-profit organiza-
tion, through which individuals and small  
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businesses with up to 100 employees can  
purchase qualified coverage. HHS released 
request for comments on health insurance 
exchanges August 3, 2010.

Requires guaranteed issue and renewabil-
ity of health insurance policies and allows 
only limited rating variation.

Prohibits pre-existing condition exclusions.
Prohibits annual dollar limits on coverage.
Creates an essential health benefits pack-

age that provides a comprehensive set of 
services, including maternity and newborn 
care, pediatric services, oral and vision 
care, rehabilitative and habilitative services 
and supplies, ambulatory patient services, 
emergency services, hospitalization, mental 
health and substance abuse disorder servic-
es, prescription drugs, laboratory services, 
preventive and wellness services and chronic 
disease management. HHS will further 
define and periodically refine essential ben-
efits, and in doing so shall provide notice 
and opportunity for public comment.

Provides refundable and advanceable 
premium credits and cost sharing subsi-
dies to eligible individuals and families 
with incomes between 133-400% Federal 
Poverty Level (FPL) to purchase insurance 
through the Exchanges.

Medicaid and CHIP
Prohibits states from using income disre-
gards (except the automatic 5% income dis-
regard that will be used for all applicants) 
or assets tests when determining Medicaid 
and CHIP eligibility, except for elderly 
individuals dually eligible for Medicaid and 
Medicare.

Requires states to cover in Medicaid all 
individuals under age 65 with incomes up to 
133% FPL (an option starting in 2010).

Requires states to cover tobacco cessation 
pharmaceuticals in Medicaid.

Public Health 
Prevention and Public Health Fund: Office 
of the Secretary shall allocate $1.5 billion 
by September 30, 2014 for prevention, well-
ness and public health activities including 
prevention research and health screenings 
such as the Community Transformation 
grant program, the Education and Outreach 
Campaign for Preventive Benefits and 
immunization program. For every fiscal year 
thereafter $2 billion is provided.

Comparative Effectiveness Research 
Establishes a non-profit corporation called 
The Patient Centered Outcomes Research 
Institute to assist patients, clinicians, 
purchasers and policy makers in making 
informed health decisions by advancing the 
quality and relevance of evidence concern-
ing the manner in which diseases can be 
prevented, diagnosed, treated and moni-
tored through research and evidence synthe-
sis. The Institute shall establish a research 
agenda and take into account the potential 
for differences in the effectiveness of health 
care treatments. 

Key National Indicators (Authorization 
FY10-FY18): Establishes a key national 
indicator system via the National Acad-
emy of Sciences and a commission on Key 
National Indicators which conducts com-
prehensive oversight of a newly established 
key national indicators system; makes rec-
ommendations on how to improve the key 
national indicators system; coordinates with 
federal government users and contracts with 
the Academy of Sciences.

Policy Dimensions  
of Systems Change  

in Perinatal Care
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TIOP III is a tool for the broadest possible 
audience — from clinicians on the frontline, 
to public health professionals, researchers, 
policy-makers, payers, patients and families 
— anyone committed to improving perina-
tal health. Each of these stakeholders has a 
unique role and responsibility in achieving 
this goal, but success ultimately depends on 
collaboration, cooperation and commitment 
to a shared vision of a national system that 
embraces evidence-based, high-quality and 
cost-effective care that meets the needs of 
patients and their families.

TIOP III encompasses a number of cross-
cutting themes with action items that all 
stakeholders will embrace in their efforts to 
improve pregnancy outcomes. It contains 
a variety of evidence-based activities and 
interventions that can be incorporated now 
into perinatal quality improvement efforts 
and initiatives in order to improve pregnancy 
outcomes. It is critical to focus on these 
themes and action items as the United States 
implements the quality, safety and perfor-
mance initiatives needed to enhance perinatal 
health.  

 

They include:
• Assuring the uptake of robust peri-

natal quality improvement and safety 
initiatives.
• Develop, disseminate and support 

validated perinatal quality and perfor-
mance measures; collect standardized, 
comparable data; review practice and 
assure accountability.

• Encourage and incentivize use of The 
Joint Commission Perinatal Care Core 
Measure Set, as well as other National 
Quality Forum-endorsed perinatal 
measures.  

• Define and disseminate evidence-based 
practices in perinatal care; implement 
standardized sets of evidence-based 
practices that, when performed  
collectively and reliably, have been 
shown to improve outcomes.

• Promulgate effective health center ini-
tiatives, as well as coalitions and mul-
tidisciplinary statewide collaboratives 
that maximize the impact of perinatal 
quality improvement initiatives.

• Promote timely feedback, increased 
public reporting and transparency 
of outcome measures in all perinatal 
quality improvement initiatives.

Chapter 13:  
Opportunities for Action and 
Summary of Recommendations

Toward Improving the Outcome of Pregnancy: Enhancing Perinatal Health 

Through Quality, Safety and Performance Initiatives (TIOP III) is a monograph 

about the need to improve the quality of care along the entire perinatal contin-

uum, from preconception through the postpartum period. • Using examples of 

promising and successful initiatives at hospitals and health systems across  

the country, TIOP III illustrates specific strategies and interventions that incorpo-

rate robust process and systems change, including the power of statewide  

quality improvement collaboratives, to improve the quality of perinatal care.  

TIOP III Steering Committee
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• Promote research to provide evidence 
for clinical practices, compare alterna-
tive practices and identify strategies to 
facilitate implementation of evidence-
based practices.

• Creating equity and decreasing disparities 
in perinatal care and outcomes.
• Promote equity and care across the 

spectrum of perinatal care that is  
culturally sensitive and developmen-
tally and linguistically appropriate.

• Improve access to quality health care 
services, regardless of patient’s ability 
to pay.

• Empowering women and families with 
information to enable the development  
of full partnerships between health  
care providers and patients and shared 
decision-making in perinatal care.
• Educate, empower and support 

families to become more active in their 
care and in perinatal quality improve-
ment efforts.

• Standardizing the regionalization of  
perinatal services.
• Develop standard definitions and 

guidelines across the country for levels 
of maternal and infant care that are 
consistently utilized, to help optimize 
the effective regionalization of mater-
nal and newborn care.

• Strengthening the national vital statistics 
system.
• Create a highly reliable and valid 

collection of maternal and newborn 
vital statistics; maintain and promote 
electronic health records to enable 
measurement and improvements in 
perinatal care. 

• Use electronic health records and an 
electronic infrastructure to enhance 
communication across integrated 
delivery systems or independent 
hospitals. 

Each chapter in this book features specific 
recommendations across the continuum of 
perinatal care that applies to various stake-
holders. While we have grouped the recom-
mendations below according to different 

constituents in the health care system, we 
urge all stakeholders to implement as many 
as possible. Ultimately, it will take a team of 
engaged stakeholders committed to improv-
ing the outcomes of pregnancy to success-
fully catalyze and implement systems change.  

Health Care Professionals  
and Hospitals
1. Use best practices and evidence-based 

guidelines in safety and screening along 
the entire perinatal continuum, from 
preconception through postpartum care, 
making sure care is culturally sensitive, 
developmentally and linguistically appro-
priate, as well as patient- and family-
centered.

2. Begin perinatal care before conception 
occurs and conduct regular screen-
ing — including at least two ultrasound 
examinations for every pregnant woman: 
one in the first and one in the second 
trimester — to confirm gestational 
dating, identify birth defects and genetic 
disorders, and reduce the risk of adverse 
pregnancy outcomes.

3. Provide women with appropriate 
antepartum interventions (e.g., antenatal 
steroids, prophylaxis with progesterone 
to prevent recurrent preterm birth), and 
intrapartum interventions, including uti-
lization of evidence-based protocols for 
oxytocin, magnesium sulfate, shoulder 
dystocia, postpartum hemorrhage and 
elimination of non-medically indicated 
deliveries prior to 39 weeks of gestation.

4. Engage in constructive, culturally 
sensitive educational interactions with 
patients to empower them with informa-
tion to assist in their participation in 
their own care and decision-making. 

5. Embrace evidence-based safety initiatives 
in newborn intensive care units, includ-
ing reducing nosocomial infections, 
improving communication/hand-offs and 
implementing practice simulations.

6. Include in postpartum care evidence-
based risk reduction, such as smoking 
cessation programs, a renewed focus on 
the importance of breastfeeding and  
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routine screening for postpartum depres-
sion and post-traumatic stress disorder.

 Public Health
1. Create a robust national vital statistics 

system, which includes data quality 
assessments, to ensure that reliable and 
accurate information is collected at the 
local, state and federal levels; ensure that 
all states implement the 2003 revised 
birth certificate; ensure that data are 
released in a timely manner.   

2. Encourage transparency of provider and 
hospital performance measures; develop 
electronic health records and systems that 
allow for linkages with clinical systems 
to create a comprehensive system that 
captures data throughout the continuum 
of perinatal care, from preconception 
through postpartum care.

3. Embrace the interdependence of pro-
moting equity and quality improvement 
to achieve the best health care and 
health outcomes.

4. Develop nationally consistent guidelines 
for regionalization of perinatal care 
and encourage states and hospitals to 
comply with these standards.

5. Create comprehensive services for prena-
tal, intrapartum and postpartum patients 
in need of counseling and treatment for 
behavioral disorders and mental illness.

6. Create comprehensive services for infants 
with developmental disabilities and birth 
defects and their families.

Research Scientists 
1. Evaluate best practices in perinatal care 

to facilitate the creation of evidence-
based guidelines.

2. Develop a transdisciplinary research 
agenda involving basic science, as well as 
epidemiological, clinical, behavioral and 
social sciences to study the causes of and 
contributors to adverse birth outcomes, 
including genetics, stress, and racial and 
ethnic disparities.

3. Fund and evaluate multisite demonstra-
tion projects that employ evidence-based 
interventions.

4. Support Comparative Effectiveness 
Research to properly define quality out-
comes and processes and to help payers 
incentivize providers for quality care. 

 
Policy-makers and Payers
1. Payers — private insurers and Medicaid 

— should play a more significant role 
in quality improvement in maternal and 
infant health.

2. Providers should be held accountable 
for providing care that reflects evidence-
based guidelines and clinical standards.

3. Use electronic health records and tech-
nology to link clinical care, surveillance 
and outcomes research.

4. Implement, incentivize and evaluate 
perinatal quality improvement measures 
developed by organizations such as The 
Joint Commission and the National 
Quality Forum

5. Identify and analyze innovative and  
successful approaches to improve  
perinatal care through the adoption of 
quality standards; catalogue and address 
barriers to better performance, and 
mobilize broadly based local, regional 
and national coalitions.

Patients and Families
1. Encourage providers to embrace patient- 

and family-centered care, including:  
group prenatal care, family-centered 
birth and postpartum care, family  
support in the NICU and palliative care.

2. Urge providers to recognize and embrace 
the critical role of patients and families 
as partners in decision-making.

3. Empower patients and families to 
partner with health care providers by 
educating them to know their family 
history and to ask questions in an effort 
to predict, manage and reduce risks for 
potential adverse birth outcomes. 

4. Encourage the health care system, as 
well as national organizations, to include 
families in perinatal quality improve-
ment initiatives.



Summary of TIOP I and TIOP II and TIOP III 
 

Year Published

Focus 

 

Primary  
Recommendations

 
TIOP I

1976 

A regional perinatal  
care system

 

Levels of care

Level I — Uncomplicated 
maternity and newborn

Level II — Uncomplicated 
and majority of complicated

Level III — Uncomplicated 
and all serious complications

Preparatory and continuing 
education in regional system

Coordination and 
communication in regional 
system

Major task — financing,  
education, initiating action

 
TIOP II

1993

Care before and during 
pregnancy

Care during birth and beyond

Data documentation  
and evaluation 

Financing

Health promotion and 
education

Reproductive awareness

Structure and accountability

Preconception and 
interconception care

Ambulatory prenatal care

Inpatient patient care

Infant care

Improving the availability  
of perinatal providers

Data, documentation and 
evaluation

Financing perinatal care

 
TIOP III

2010

Enhancing perinatal health 
through quality, safety  
and performance initiatives

Assuring the uptake of robust 
perinatal quality improvement 
and safety initiatives

Creating equity and decreasing 
disparities in perinatal care and 
outcomes

Empowering women and 
families with information to 
enable the development of full 
partnerships between health 
care providers and patients 
and shared decision-making in 
perinatal care

Standardizing the regionaliza-
tion of perinatal services

Strengthening the national vital 
statistics system
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