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Background

A 1985 Institute of Medicine (IOM) report of
the Committee to Study the Prevention of Low
Birthweight promoted the enrollment of all
pregnant women into a system of prenatal care
as a national policy to reduce the risk of low
birthweight (Institute of Medicine, 1985). This
report was followed by Congressional initiatives
that expanded Medicaid eligibility to include
pregnant women. The policy actions sparked by
the IOM report were based on the premise that
increasing early initiation and adequate use of
prenatal care would reduce the risk of low
birthweight (LBW) and preterm birth, thus
resulting in lower infant mortality rates
(Alexander and Howell, 1997). Although
prenatal care continues to be widely touted as an
effective approach to reducing low birthweight
and preterm births, a decade of further research
has raised questions about the impact of prenatal
care on LBW rates. As a result, the Department
of Health and Human Services (DHHS) decided
to reexamine its maternal health care research
agenda.

In September 2000, DHHS convened a
conference to discuss the next generation of
research in maternal health care, with a focus on
issues related to the content, quality, and use of
maternal health care services. Five components
within the DHHS—the Agency for Healthcare
Research and Quality (AHRQ), the Office of the
Assistant Secretary for Planning and Evaluation
(OASPE), the Health Resources and Services
Administration (HRSA), the National Institute
for Child Health and Human Development
(NICHD), and the Centers for Disease Control
and Prevention (CDC)—cosponsored the
meeting. It brought together experts from
different parts of the system to identify research
gaps and priorities and to suggest how to turn
those research needs into questions. The overall
objectives for the meeting were to:

• Identify methods to evaluate the quality,
content, and use of maternal health care.

• Identify mechanisms to increase the speed by
which research findings are disseminated and
transferred into practice, programs, and
policies.

• Identify health services research efforts
necessary to build on and extend our
understanding of ways to prevent low
birthweight and preterm births.

• Assess the cost-benefit and cost-effectiveness
of factors that promote and predict improved
outcomes related to low birthweight and
preterm births.

• Identify research topics and strategies to assess
the impact of behavioral interventions during
pregnancy for different groups of women.

The report presents a summary of the
conference. A copy of the meeting agenda is
presented in Appendix A, and a list of
participants appears in Appendix B.  A listing of
recent research projects sponsored by DHHS
agencies is presented in Appendix C.

Prenatal Care: Current
Context and Key Issues

In his opening presentation, “Are We Ready to
Assess the Content of Prenatal Care?” Milton
Kotelchuk, Ph.D., M.P.H., reviewed many of the
key issues that led to the need for this
conference. He noted the confusion over what is
meant by “prenatal care,” a concept that has
been enlarged from being a strictly medical
(obstetrical) visit to become a public health
intervention. This shift resulted in new issues
related to access, changing content, and new
theories of causation around poor birth
outcomes. 

Over the last decade, the definition of prenatal
care has been expanded to include other ancillary
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services occurring during the antenatal period
(e.g., nutrition, education, and psychosocial
services). Alternate sources of prenatal
intervention also have begun to receive attention
(e.g., the impact of outreach workers, family
members, and the community in providing
prenatal services and information). Today, the
expanded focus is on maternal health care, a
concept that encompasses preconception,
prenatal, and postnatal care. So from an initial
focus on preventing maternal mortality, the role
of prenatal care has progressed to encompass: 

1. The detection, treatment, and prevention of
adverse maternal, fetal, and infant outcomes.

2. The amelioration of adverse health behaviors
and socioeconomic conditions.

Dr. Kotelchuk also discussed the three major
factors leading to changes in health policy:
changes in our knowledge base, social strategies,
and/or political will. He emphasized that in the
late 1980s and early 1990s, there was a
consensus across the public health community
and the Federal Government that the knowledge
base was sufficient for developing a series of
public interventions related to prenatal care (e.g.,
Medicaid expansions, Healthy Start).
Unfortunately, the efficacy of many of the
original components of prenatal care was never
rigorously established, nor have there been
periodic reviews of the evidence for standards.

Most of the recent research has focused on the
relationship between prenatal care use and low
birthweight, ignoring the number of alternative
outcomes that may be affected by prenatal care.
Some of the questions raised by Dr. Kotelchuk
include: 

• What range of maternal and infant health
outcomes are we trying to influence?

• What are the causal models underlying each
of the negative outcomes?  

• How can we measure the effects of
interventions on outcomes?  

• What range of maternal and antenatal health
services that should be considered
interventions?  

• Are any interventions associated with poor
outcomes?

A subsequent presentation by Robert
Goldenberg, M.D., “Pre-Term Birth: Next Steps
After the Low Birthweight PORT Study,”
focused on one of many possible prenatal
outcomes: preterm birth. Although preterm
births account for just 10 percent of total births,
preterm birth is a factor in 75 percent of
perinatal mortality and 50 percent of neurologic
handicap. 

In 1992, the Agency for Healthcare Research
and Quality funded a Patient Outcomes
Research Team (PORT) study to examine low
birthweight in minority and other high-risk
women (Patient Outcomes Research Team,
1998). Dr. Goldenberg noted that the PORT’s
outcomes of interest were not only preterm
birth, but also included the relationship between
low birthweight and preterm births and
maternal/fetal mortality, long-term handicap,
and severe neonatal morbidity.

Focusing on all of these outcomes, the PORT
researchers reviewed the research on 11 common
interventions thought to have an impact on
reducing the incidence of preterm birth. These
interventions included: prenatal care, risk
screening, nutrition counseling, bed rest,
hydration, home uterine activity monitoring,
and caloric, protein, and/or iron
supplementation. The PORT researchers
concluded that there was no evidence to support
the usefulness of any of these interventions in
reducing rates of preterm birth. 

Although prenatal care was found to
substantially reduce the rate of stillbirths and
term neonatal mortality, it had no or only
marginal effects on preterm birth rates or
survival rates of low birthweight infants. The
lesson learned from this experience is that before
other interventions are adopted, there first
should be evidence on the effectiveness,
ineffectiveness, or harm of the intervention in
relation to a specific outcome.   
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To achieve this, the field of maternal health care
would benefit from the development and
adoption of a rigorous approach to evaluating
new evidence, interventions, and/or technology.
Among the specific research questions identified
as critically important were the following:

• What strategies can be used for systematically
evaluating new interventions?

• What mechanisms exist for increasing use of
effective interventions and eliminating
ineffective or harmful ones?

• How do social and demographic factors affect
outcomes?

Specific Issues and Research
Needs

These and other presentations made during the
course of the meeting generated significant
discussion on a range of topics. These
discussions, including suggestions for specific
research topics and questions, are summarized
here.

Scope, Content, and Outcomes of Care

Participants agreed that while the relationship
between use of prenatal care and low birthweight
is almost always the exclusive focus of research,
there are a number of alternative perinatal
outcomes that may be modified by prenatal care
and are in need of further investigation. These
include maternal and fetal mortality, severe
neonatal morbidity, and long-term handicap.
Emphasis was placed on the importance of
identifying, very specifically, what prenatal care
should be designed to achieve. A starting point
could be to determine which specific prenatal
interventions affect which specific outcomes. To
fully understand the benefits of prenatal care on
specific outcomes, the modifiable adverse
outcomes that each component is intended to
ameliorate must be specified.

The controversy over the effectiveness of prenatal
care in preventing low birthweight also has
broadened to embrace the difficulties in defining
what constitutes adequate use of prenatal care.

There are many content areas (both medical and
social) that potentially can be incorporated into a
comprehensive prenatal care package, but it
simply is not feasible to include them all and
achieve improvements in all the associated
outcomes. 

One of the challenges faced by researchers is that
the purpose and content of prenatal care have
changed (and continue to change) over time.
Prenatal care has shifted from being a medical
(obstetric) intervention to a much broader public
health intervention where it now encompasses:
(1) the detection, treatment, or prevention of
maternal, fetal, and infant outcomes; and (2) the
amelioration of detrimental health behaviors and
socioeconomic conditions.  

Another fundamental problem facing researchers
is that the current standards of practice for
prenatal care were established without
randomized clinical trials to demonstrate the
efficacy of many of the components. Conference
participants seconded the opinion that there is a
pressing need for more systematic research into
the effectiveness of each of the many diverse
components of prenatal care, using outcomes
that can plausibly be modified through prenatal
care services. 

The discussion often returned to the idea of
prenatal care being viewed as a platform that
contains many specific components and
interventions. To evaluate each specific
intervention in an evidence-based manner, there
must be a way to single out individual
components of prenatal care that may be
beneficial for targeted outcomes.

There also was an overwhelming consensus
about the importance of moving beyond the
traditional concept of prenatal care to integrating
it into the broader concept of general women’s
health: what women need before they become
pregnant (preconception care), through the
pregnancy and delivery (prenatal care), and after
delivery (postpartum care). Current
interventions do not recognize that the prenatal
period is not the only period of risk for adverse

5



outcomes and therefore do not take advantage of
all opportunities for prevention.  

The following suggestions for future research
were offered:

• Define the objectives of maternal health care
services in relation to a range of specific
outcomes and expand research on the impact
of prenatal care to alternative outcomes
beyond preterm delivery and low birthweight
(e.g., maternal, perinatal, infant, and child
mortality and morbidity, health behaviors,
health care use).

• Identify which specific content of care
components within comprehensive prenatal
care packages may be beneficial for targeted
outcomes. Advance the use of randomized
controlled trials to assess their impact.

• Examine the recommendations of the IOM
Expert Panel on Content of Prenatal Care to
determine which prenatal care interventions
are supported with adequate evidence and
which unproven interventions require further
research.

• Redefine the concept of health care to
improve birth outcomes from an exclusive
focus on prenatal care to a continuum of care,
starting at preconception and running
through menopause. Fund more research on
the full spectrum of women’s experiences with
reproductive health services.

• Study the impact of reproductive health
management during the continuum of
maternal health care, with a focus not only
on the index pregnancy but also on
subsequent pregnancies to determine if
specific types of interventions have an impact
on overall reproductive health.

Models for Delivering
Interventions

In the presentation, “A Critical Reexamination of
Models of Intervention in Perinatal and
Maternal Health,” Vijaya Hogan, Dr.P.H.,
identified research strategies to better understand
the impact of behavioral interventions during

pregnancy for different groups of women and to
assess their long-term value in prevention.

Numerous previous studies have noted that
behavioral choices (e.g., smoking, diet, drug use)
account for a significant portion of preventable
fetal and maternal morbidity and mortality.
Therefore, behavioral and social interventions
offer great promise to reduce morbidity and
mortality, but their potential to improve public
health has not been fully tapped. An IOM report
(Smedley and Syme, 2001) noted that although
approximately 50 percent of mortality in the
United States is attributable to behavioral factors,
only 5 percent of all health care expenditures are
directed at improving the way social and
behavioral risks are addressed. When considered
in the context of the slow progress in achieving
desired outcomes, there is opportunity for
reassessing current models of intervention. 

According to the traditional model of addressing
current known risks, the risk factor first must be
identified, and then the effects of the risk factor
must be mediated. Dr. Hogan noted that,
unfortunately, many of the risk factors for
preterm delivery are not readily accessible for
intervention. Jack and Culpepper (1990) have
classified prenatal risk type into: 

1. Those factors mutable via changes in health
habits (e.g., diet, smoking).

2. Medical conditions not subject to change.

3. Medical conditions subject to change but for
which early detection and treatment can help
manage the risk.

4. Risks that cannot be changed by prenatal
intervention (e.g., age, race, previous
reproductive history).  

In treating the effects of risk, the symptoms
affecting the current pregnancy are eliminated,
but the social context stays the same. In
correcting the causes of risk, on the other hand,
there can be a greater effect on clinical
conditions because the context has been
changed, removing a fundamental cause.

Targeting intervention strategies at individual
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women makes an incorrect assumption that their
behaviors exist outside of a social context. In
reality, there are several levels of influence on a
woman’s behavior, among them the family, social
network, social environment, and health care
providers. To be successful, any intervention
strategy would need to account for all members
of a woman’s extended family network that she
relies on for advice and material support.  

Dr. Hogan proposed a multilevel approach that
would first research and understand different
levels of influence on behavior and then design
and target a strategy to intervene on all those
levels. She also suggested that intervention
strategies should take full advantage of all
periods of risk as opportunities for prevention:
preconception, prenatal, during delivery, and
postpartum.

The following related suggestions for future
research were offered:

• Focus on the social determinants of maternal
health, including screening and interventions
regarding domestic violence and substance
abuse.

• Develop better interventions (and evaluations
of interventions) for complex problems (e.g.,
behavioral, social, biological, cultural) arising
in a diverse community.

• Examine what factors influence women’s
health knowledge and behaviors (e.g., Where
do they get their information?) and determine
the types of care different groups of women
prefer.

• Study the impact of social marketing
strategies (e.g., talk shows, soap operas) on
various behaviors.

• Improve the training of alternative types of
providers (e.g., nurses, midwives) to provide
care to women.

Special Populations

There is little definitive information on the
extent to which individual components of
standard prenatal care may be effective in
reducing or preventing adverse pregnancy
outcomes among different groups of women
with special medical conditions and
socioeconomic situations. However, there was
general agreement among conference
participants that the benefits of prenatal care
may not be equal for all population subgroups
and that there may be differences in use and
outcomes based on socioeconomic,
demographic, cultural, and medical risk factors.  
Indeed, participants were concerned about the
biomedical, behavioral, social, and cultural
factors that, singularly or in combination, are
often found in diverse communities but about
which little is known. Although they agreed that
a research agenda should address the “big
picture” (i.e., the entire nation), the agenda also
should include outlying population “pockets”
with major problems. These groups can be
defined by ethnicity, subethnicity, locale, or a
combination of factors. 

There was some agreement as to the importance
of carefully considering which subpopulations
are studied and how conclusions are derived
before translating one single study or
intervention on a large scale to different
populations where it may or may not have the
same effect.

The following suggestions for future research
were offered:

• Expand research to explore the varying
impact of prenatal care on diverse
populations as defined by medical,
demographic, cultural, and socioeconomic
characteristics and use multilevel statistical
modeling techniques to determine how each
of these factors independently affects
perinatal outcomes.

• Develop methods to find variations where
there are high rates of adverse outcomes,
determine why they occur, and evaluate
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targeted interventions to reduce the high
rates.

• Investigate the consequences for maternal
health of women who were born and raised
in communities segregated on the basis of
socioeconomic status, race, and/or ethnicity.

• Examine whether there are racial and ethnic
disparities in the advice, content, or quality of
care provided by health care professionals. 

• Identify effective means to enhance cultural
sensitivity among providers.

• Identify factors that drive higher rates of
prematurity and other adverse outcomes in
black women.

• Identify and measure how structural
phenomena like social, economic, and power
inequalities (e.g., racism) directly influence
health outcomes.

• Examine the relationship between social
determinants and population-level
determinants in preterm delivery.

• Examine social, biological, economic, and
environmental contributors to racial and
ethnic disparities in maternal and infant
outcomes.

• Examine the barriers that may keep women
from entering systems of care.

Quality of Care

A background paper prepared for the meeting by
Carolina Reyes, at the time a visiting scholar at
the Agency for Healthcare Research and Quality,
highlighted the fact that although there has been
significant improvement in maternal and infant
health over the last century, the last decade has
shown a slow rate of improvement in maternal
and perinatal mortality and morbidity. When
considered in light of significant improvements
in medical technology, this reinforces the need to
place more emphasis on measuring and assessing
the quality and outcomes associated with
maternal health care. 

Furthermore, usually there are many providers
involved in a woman’s care, which greatly

increases the amount of data collected and
shared. This reinforces the need for improved
and more efficient mechanisms for information
flow. Also, traditional perinatal health indicators
are no longer sufficient to characterize the
underlying problems presented by many
pregnant women. Therefore, a quality
management strategy is needed to ensure that
the health care system will continue to evolve in
a comprehensive manner and remain responsive
to the individual needs of women.

A presentation by Kimberly Gregory, M.D.,
M.P.H., “Assessing Maternal Quality of Care,”
expanded the discussion on these points. She
emphasized that the historical paradigm of
adequacy of prenatal care being linked to
maternal and perinatal mortality and low
birthweight are no longer valid criteria as the
sole determinants of quality of maternal health
care. Poor quality, as defined by the Institute of
Medicine (Chassin and Galvin, 1998),
encompasses underuse (failure to provide a
beneficial health service), overuse (service
provided when potential for harm exceeds
benefit), and misuse (when the appropriate
service is given but a preventable complication
occurs). Dr. Gregory noted that although
prenatal care quality indicators currently exist
(e.g., Joint Commission on Accreditation of
Healthcare Organizations [JCAHO] and
American College of Obstetricians and
Gynecologists [ACOG] measures), there are no
measurements of their effectiveness or how often
they are being used. 

Several participants noted that there is little
consensus regarding quality measures in
obstetrics, due in part to a lack of consensus
regarding the objectives of care. The adequacy of
prenatal care is not easily measured because the
definition of adequacy continues to evolve. The
Kessner/IOM index (Kessner, Singer, Kalk, and
Schlesinger, 1973; Brown, 1988) and ACOG
standards (ACOG, 1974) both define adequacy
as the number of medical visits received.
Participants emphasized that this definition is
misleading because assuming that an increased
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number of visits is indicative of quality care
misses an important confounder: that patients at
highest risk for adverse outcomes often are the
ones with the most visits. If future research is to
enhance understanding about the benefits of
prenatal care, the term “adequate care” must be
better defined.

Measuring quality in terms of whether a patient
receives the appropriate components of care also
presents a challenge because, as discussed
previously, there is no consensus on the
appropriate content of prenatal care. Many
content areas have changed considerably in the
past decade (e.g., smoking cessation, HIV/AIDS,
genetic testing, fetal monitoring). One
participant proposed measuring quality of care in
terms of whether services are delivered in an
appropriate manner and whether patient
satisfaction is achieved.

Addressing and improving quality of care also
includes identifying and eliminating ineffective
or harmful practices. Participants suggested that
the examination of old practice models that have
since been discredited could provide useful
information on developing strategies to eliminate
current harmful or ineffective interventions.
Some participants suggested doing a cost-benefit
analysis for practices that are suspected to be
ineffective.

Other issues that relate to quality focus on the
use of maternal health care services. Three
distinct issues affecting use of care were raised:
(1) defining and developing measures of prenatal
care use; (2) assessing whether prenatal care or
maternal health care services are actually being
used; and (3) assessing whether adequate use
affects birth outcomes (or other maternal health
outcomes).

Participants noted that adequacy of prenatal care
use indexes have been in use for nearly three
decades, but much improvement is needed. For
instance, current indexes of prenatal care use
have problems in controlling for gestational age
bias. The current measures also establish
adequacy by relying on ACOG

recommendations for low-risk mothers (ACOG,
1974). What is considered adequate care for
women with high-risk conditions has not been
fully explored. It remains unclear if the ACOG
standard is the best choice to define adequate
use.

The following suggestions for future research
were offered:

• Perform systematic evaluations of guidelines
or proposed indicators and define optimal
management and expected outcomes.

• Foster efforts to periodically evaluate
proposed prenatal care guidelines and
standards.

• Develop indicators across the continuum of
care and across all provider levels.

• Support networks and collaboration to allow
sharing of data and resources, permit
multimethod research designs, and
disseminate findings.

• Identify the most effective communication
and education practices for maternal health,
and study how physician-patient
communication affects satisfaction and other
outcomes in different types of settings.

• Develop potential quality indicators for
conditions or services specific to maternal
health care.

• Develop and validate new methods for the
measurement of quality in maternal health
care to include optimal outcomes, impact on
subsequent pregnancies, and unconventional
outcomes (e.g., decreased morbidity and
developmental handicaps).

• Examine how the coordination of obstetric
and primary care in different types of
organizations impacts on quality of care.

• Expand research on the adequacy of prenatal
care use, including improving the current
definition and measurement of adequate use,
exploring normal use patterns, and defining
adequate use for high-risk women.

• Explain patient variation (e.g., attitudes,
preferences, interpretation of informed
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consent) and develop tools to integrate
patient satisfaction and expectations in
measuring quality.

• Explore the quality of maternal health care
services from women’s perspectives by
simultaneously collecting quality/service data
from both patients and their providers to
identify where disparities in perspectives exist.

• Create mechanisms and tools for providers
that promote adherence to and use of
standards.

Data and Information Needs

One overriding concern of participants was the
lack of a solid body of data that would provide
the foundation for conducting much-needed
research. More sophisticated methods for
collecting data about the prenatal experience are
needed to be able to associate particular
interventions with outcomes in a scientifically
sound manner. They argued that current data are
outdated, uncontrolled, biased, and
observational.

Some participants argued that some good data
are already available, but the data are not linked
together in some type of comprehensive system.
Each data system (e.g., Medicaid data,
administrative data) is insufficient in and of
itself, so there needs to be a way of bringing all
the systems together. They also noted that the
assessment of prenatal care quality rests on
having a comprehensive, nationwide electronic
medical record, but costs and other implications
have not been fully examined. Participants also
noted that since practitioners are already
required to keep records, Federal efforts could
examine how to link the records electronically to
allow for analysis using standardized data.

Participants also noted that in prenatal care,
social strategies (e.g., Medicaid expansions) have
far outpaced the knowledge base (e.g.,
knowledge about effectiveness of interventions).
The efficacy of many of the original aspects of
prenatal care was never rigorously established,
nor have there been periodic assessments of the

scientific evidence for prenatal care practice
standards as prenatal care evolved. Participants
agreed that a more systematic way is needed to
evalute interventions as they are developed.

Therefore, participants offered the following
suggestions for future research:

• Standardize key data elements, measures,
definitions, and fields and validate existing
data systems to determine which are useful
for research.

• Initiate a collaborative perinatal study to
gather and analyze obstetric and pediatric
information from selected hospitals across the
country.

• Develop a primary clinical information
database linked to secondary data (e.g.,
administrative data, managed care ambulatory
data) for a standardized clinical database for
the continuum of reproductive health to link
with outcomes, financial, and registry
databases. Examine the cost-effectiveness (and
other implications) of an electronic medical
record.

• Use Medicaid data to study the role of
Medicaid in family planning and abortion
services.

• Collect better data via vital records,
longitudinal studies on prenatal care, and
other services to women to better explain
population risk.

• Expand the medical component of the
national standard birth certificate, fetal death
certificate, and infant and maternal death
certificates, making them electronically
available. Teach institutions to use these data
to establish benchmarks.

• Develop and evaluate measurement tools and
monitoring systems for maternal health,
maternal outcomes, and health services
support.

• Develop and systematically validate practice
guidelines across all areas of women’s lives for
use by internists, family practitioners, and
obstetricians, including prenatal care
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guidelines for high-risk and vulnerable
populations.

• Observe how data elements are linked to
outcomes by studying centers of practice that
use computerized systems incorporating
ACOG standards for measuring quality of
care.

• Initiate demonstration projects to collect
primary data based on a minimum data set
and integrate data into a clinical information
system.

• Develop national normative data of sentinal
events or rate-based indicators that have
already been described and stratified by age
and race/ethnicity and use these to develop a
consensus for standardized measures for case-
mix adjustment.

• Combine data into a repository of clinical
and administrative data and use the data to
develop a methodology to link structure-
process variables with outcomes of interest.

Translating Research Into Practice

Carolyn Clancy, M.D., Director of AHRQ’s
Center for Outcomes and Effectiveness Research
initiated a discussion about mechanisms and
strategies for building partnerships to facilitate
translation of research-based evidence. She
reviewed mechanisms through which existing
evidence could be evaluated and disseminated,
including: 

1. AHRQ-supported Evidence-based Practice
Centers (EPCs), which review and synthesize
existing evidence on specific clinical topics.

2. The Cochrane Collaboration, which has a
group that evaluates effective obstetrical
practices.

3. AHRQ’s Excellence Centers for Eliminating
Disparities, which is a grant program that
has the goal of strengthening the science base
for evaluating and implementing strategies to
eliminate differences in outcomes and health
status in minorities for six specific conditions.  

Dr. Clancy noted that there is an opportunity to
explore issues related to infant mortality. What
remains to be known is how researchers can
work with representatives of different
professional organizations first to prioritize a
research agenda and then throughout the
research project.

In response, participants suggested establishing a
better partnership between the practice
community and the practice evaluation
community, perhaps through an ongoing
consensus conference that would provide a better
link between the evaluation of practices and the
ultimate practices themselves. This type of
mechanism could facilitate the dissemination of
information about harmful or ineffective
interventions. This mechanism would be greatly
enhanced if the EPCS or other centers for
evidence synthesis could function as a virtual
knowledge base for findings, publications, and
decisions that are current.

One participant raised the point that although
prenatal care is constantly being examined by
various groups, it is a haphazard examination. If
too many groups are examining prenatal care
from too many perspectives and make many
different kinds of recommendations,
improvements in quality and/or outcomes will
not be achieved. Therefore, a forum could be
beneficial in bringing together the medical and
public health communities so an ongoing
dialogue can be established.

The following other suggestions for future
research were offered:

• Support research and education to create a
culture in which policymakers, providers,
payers, patients, and legislators recognize the
value of evidence-based practice.

• Develop a process for periodically revisiting
the evidence and a mechanism for
disseminating what is known about both
effective and ineffective interventions.

• Require that grants propose a plan for the
dissemination of research findings and
provide funding for dissemination activities.
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• Identify appropriate methodologies for
dissemination research.

• Develop stronger interagency communication
and cooperation and work with the private
sector where cooperation would lead to better
initial designs for studies, analyses, and
applications.

• Promote the concept of a virtual knowledge
base in maternal health which posts (possibly
on the Internet) findings as they are
published, as well as standards, guidelines,
and results of consensus conferences.

• Coordinate and regularly update best
practices by linking and synthesizing
information from ACOG, AHRQ, the
Health Resources and Services
Administration (HRSA), and the Centers for
Medicare & Medicaid Services (CMS).

• Develop a mechanism for training the next
generation of clinical scientists to conduct
health services research.

Getting Started: A Dialogue
with Senior DHHS Officials

During the concluding session of the conference,
a representatives from each of the sponsoring
Federal agencies discussed their agency’s interest
and related activities in the area of maternal
health care and highlighted particular issues or
research questions that are important to their
own agency.

Doris Barnette, M.S.W., noted that HRSA,
sometimes called the “access agency,” links with
safety net providers and funds more than 700
community health centers and 2,100 National
Health Services Corps physicians. Between these
two groups, 11-12 million patients are served,
many of whom are pregnant women and even
more of whom are in the
preconception/interconceptional phase. Ms.
Barnette noted that HRSA has developed a
strategic plan for dealing with disparities in
health care, but although the plan sets forth
strategies, it lacks detail on specific activities. She 

identified the following as key questions the
agency hopes to answer:

• Are there specific activities and services that
are needed, along with more global actions
like increasing access, to eliminate disparities?

• Is there a sense among participants that a
major investment of new funds will be
necessary?  If so, Federal agencies will require
help from the medical, academic, and other
communities to justify this.

• How can providers be encouraged to change
ineffective or harmful behaviors, and what is
the best way to communicate with isolated
rural providers?

• Where do program evaluations fit into the
evidence? Are they considered at all?

• How can patient preferences be better
understood?

• What are the implications of managed care
on the content of care and the delivery of
services?

Lynne Wilcox, M.D., M.P.H., of the Centers for
Disease Control and Prevention (CDC), the
“prevention” agency, noted that the CDC is
involved in two activities that are relevant to the
discussion: public health monitoring/surveillance
and prevention research. A data system that is
currently in use is the Pregnancy Risk
Assessment Monitoring System (PRAMS),
which is designed to capture population-level
information that can be used by programs to
design appropriate responses to maternal and
child health issues within their State. The CDC
also convened a conference last year to examine
maternal morbidity issues and how to capture
this type of information on a population level
and across health systems, to determine the
Nation’s status with regard to maternal
morbidity. To address issues of disparity, Dr.
Wilcox emphasized that not only issues of
mortality must be considered, but also morbidity
(which affects many more women). Some of the
important questions that she raised were:

• What can help explain disparities in
outcomes?
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• What are appropriate interventions taken in
the context of an individual woman’ lifestyle
(i.e., community-based experience)?

• How may the discussion of maternal health
be bridged with the broader women’s health
discussion?

Dr. Clancy explained that AHRQ will publish
the first ever national report on the quality of
health care in 2003. She noted that the Agency
will have to arrive at some consensus regarding
quality measures before then, possibly by looking
into mechanisms for bringing together
practitioners and public health experts to
develop quality indicators for high-priority
conditions. She also raised the following
questions that are of importance to AHRQ:

• Where does investigator-initiated research fit
into the forthcoming agenda? AHRQ needs
guidance from professional organizations on
how to advertise maternal health services
research opportunities to the clinical
community in order to build the talent for
carrying out maternal health services research.

• Why do disparities in maternal health care
exist, and what is the reason(s) for those
disparities?

• What errors occur in maternal health, and
what are the possible strategies to reduce
those errors?

Sumner Yaffe, M.D., of the National Institute of
Child Health and Human Development
(NICHD), which the National Institutes of
Health component dedicated to maternal and
neonatal research, noted that NICHD has two
broad-based ongoing efforts in the area of
maternal health: studying the epidemiology of
birth defects and studying the molecular
mechanisms underlying the detection of birth
defects. Dr. Yaffe emphasized that unless basic
biological mechanisms of disease are well
understood, any other data will not be
particularly useful on their own. He highlighted
the following ongoing and future activities of
NICHD that are related to maternal and
neonatal health care:

• NICHD funds 13 centers, as part of its
Maternal-Fetal Medicine Network, to study
various factors involved in preterm delivery.

• The Institute has partnered with the National
Institute of Neurological Disorders and
Stroke (NINDS) to study the beneficial
effects of antenatal magnesium and partnered
in the past with the National Heart, Lung,
and Blood Institute (NHLBI) to study
pediatric asthma.

• NICHD plans to convene two joint
conferences with the Food and Drug
Administration (FDA) to examine what is
known about the 2,000 drugs used during
pregnancy and how these drugs can be
properly studied for efficacy.

Beth Benedict, Dr.P.H., J.D., explained that the
Centers for Medicare & Medicaid Services
(CMS, at the time of this conference the Health
Care Financing Administration [HCFA]), unlike
many of its sister agencies, directs the majority of
its research funds and efforts in response to
Congressional mandates. Dr. Benedict noted
that CMS does not offer grants but primarily
participates in cooperative agreements and
contracts. The agency does, however, have a very
strong intramural research group that works with
other agencies on a women’s health research
agenda. CMS relies on other agencies and the
private sector to move research initiatives
forward. 

Within CMS, there is a Center for State
Medicaid Operations (which handles policies,
demonstrations, and waivers) and a separate
Office of Information Systems (which handles
Medicaid data). CMS has already begun to
convert Medicaid data files into research-ready
formats.

Christine Schmidt, M.P.A., of the Office of the
Assistant Secretary for Planning and Evaluation
(OASPE) noted a number of similarities between
the issues discussed at this meeting and other
policy areas that OASPE is involved in. Ms.
Schmidt commented that the abundance of
issues and suggestions for research provided at
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the meeting were indicative of the complexity of
the maternal health care arena. She highlighted
some of the priority questions from the
perspective of OASPE:

• What is the future of e-health and
information technology in general and in
maternal health care?

• What are the strategies for developing quality
indicators?

• What are the topics for data collection, and
what are the best ways to collect data?

• Are there stakeholders not present at the
conference who should have been engaged in
the discussion?

The meeting concluded with a further discussion
of these interests and activities with participants
and with the recognition that future interagency
collaboration will be critical in developing a
maternal health research agenda capable of
enhancing the knowledge base and moving it
forward.

Conclusion

In an effort to develop a conceptual framework
for the next generation of research on the
quality, content, and use of maternal health care
services, experts from various disciplines and
representatives from five DHHS agencies
identified research gaps and priorities for
research.

A call to develop a rigorous science knowledge
base and to enhance the research infrastructure
resonated throughout the discussion. The panel
identified a rich array of priorities. It is hoped
that with continued dedicated effort these
recommendations will lay the groundwork for
the next generation of research on maternal
health.

Recommendations

Following is a categorized, cumulative list of
research priorities in maternal health as
identified by conference participants.

Content of Maternal Health Care

• Define the objectives of maternal health care
services in relation to a range of specific
outcomes. 

• Expand research on the impact of prenatal
care to alternative outcomes beyond preterm
delivery and low birthweight (e.g., maternal,
perinatal, infant, and child mortality and
morbidity, health behaviors, use of health care
services).

• Disentangle which specific content of care
components within comprehensive prenatal
care packages may be beneficial for targeted
outcomes. Advance the use of randomized
controlled trials for assessing the impact of
these components.

• Examine the recommendations of the Expert
Panel on Content of Prenatal Care to
determine which prenatal care interventions
are supported with adequate evidence and
which unproven interventions will require
further research.

• Reframe health care services to improve birth
outcomes from an exclusive focus on prenatal
care to a continuum of care starting at
preconception through menopause, and fund
more research on the full spectrum of
women’s experiences with reproductive health
services.

• Study the impact of reproductive health
management during the continuum of
maternal health care, focusing not only on
the index pregnancy but also on subsequent
pregnancies to determine if specific types of
interventions have an impact on overall
reproductive health.

Quality of Maternal Health Care

• Perform systematic evaluations of guidelines
or proposed indicators and define optimal
management and expected outcomes.

• Foster efforts to periodically evaluate
proposed prenatal care guidelines and
standards.
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• Develop indicators across the continuum of
care and across all provider levels.

• Support networks and collaboration to foster
sharing of data and resources, perform
multimethod research design, and
disseminate findings.

• Identify the most effective communication
and education practices for maternal health,
and study how physician-patient
communication affects satisfaction and other
outcomes in different types of settings.

• Develop potential quality indicators for
conditions or services specific to maternal
health care.

• Develop and validate new methods for the
measurement of quality in maternal health
care, to include optimal outcomes, impact on
subsequent pregnancies, and unconventional
outcomes (e.g., decreased morbidity and
developmental handicaps).

• Examine how the coordination of obstetrical
and primary care in different types of
organizations affects quality of care.

• Expand research on the adequacy of prenatal
care use, including improving the current
definition and measurement of adequate use,
exploring normal use patterns, and defining
adequate use for high-risk women.

• Understand patient variation (e.g., attitudes,
preferences, interpretation of informed
consent), and develop tools to integrate
patient satisfaction and expectations in
measuring quality.

• Explore the quality of maternal health care
services from women’s perspectives by
simultaneously collecting quality/service data
from both patients and their providers to
identify differences in perspectives.

• Create mechanisms and tools for providers
that promote adherence to and use of
standards.

Disparities in Access, Use, and Delivery
of Services

• Expand research to explore the varying
impact of prenatal care on diverse
populations as defined by medical,
demographic, cultural, and socioeconomic
characteristics, and use multi-level statistical
modeling techniques to determine how each
of these factors independently affects
perinatal outcomes.

• Develop methods to find variations or
“pockets” of high rates of adverse outcomes,
researching the reasons for the concentrated
poor outcomes and evaluating targeted
interventions to reduce the high rates.

• Investigate the consequences on women’s
maternal health of being born and raised in
communities segregated on the basis of
socioeconomic status, race, and/or ethnicity.

• Examine whether there are racial and ethnic
disparities in the advice, content, or quality of
care provided by health care professionals and
how to enhance cultural sensitivity among
providers.

• Identify factors that drive higher rates of
prematurity and other adverse outcomes in
black women.

• Identify and measure how structural
phenomena like social, economic, and power
inequalities (e.g., racism) directly influence
health outcomes.

• Examine the relationship between social
determinants and population-level
determinants in preterm delivery.

• Examine social, biological, economic, and
environmental contributors to racial and
ethnic disparities in maternal and infant
outcomes.

• Examine the various barriers that keep
women from entering systems of care.
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Intervention Models

• Focus on the social determinants of maternal
health, including screening and interventions
for domestic violence and substance abuse.

• Develop better interventions (and evaluations
of interventions) for multifaceted problems
(e.g., behavioral, social, biological, cultural)
arising in a diversity of communities.

• Examine what influences women’s health
knowledge and behaviors (e.g., where they get
their information) and identify the types of
care different groups of women prefer.

• Research the impact of social marketing
strategies (e.g., talk shows, soap operas) on
various behaviors.

• Improve the training of alternative types of
providers (e.g., nurses, midwives) to provide
care to women.

Data and Information Needs

• Standardize key data elements, measures,
definitions, and fields.

• Develop demonstrations of information
systems for health services research at the
local, regional, and national levels to
determine the feasibility and barriers to
implementing such systems.

• Initiate a second Collaborative Perinatal
Study that would gather obstetric and
pediatric information from selected hospitals
across the country.

• Develop a primary clinical information
database linked to secondary data (e.g.,
administrative data, managed care ambulatory
data).

• Use Medicaid data to study the role of
Medicaid in family planning and abortion
services.

• Validate existing data and clinical data
systems to determine whether their quality is
sufficient for use in research.

• Collect better data via vital records,
longitudinal studies on prenatal care, and

other services to women in a way that helps
to explain and quantify population risk.

• Improve data quality for monitoring and
surveillance, including improved reporting.

• Provide resources for a standardized clinical
database for the continuum of reproductive
health to link with outcomes, financial, and
registry databases and examine the cost-
effectiveness (and other implications) of an
electronic medical record.

• Expand the medical component of the
national standard birth certificate, fetal death
certificate, and infant and maternal death
certificates, making them electronically
available. Teach institutions to use these data
to establish benchmarks.

• Develop and evaluate measurement tools and
monitoring systems for maternal health,
maternal outcomes, and health services
support.

• Develop and systematically validate practice
guidelines across all area of women’s lives for
use by internists, family practitioners, and
obstetricians.

• Develop prenatal care guidelines for high-risk
and vulnerable populations.

• Observe how data elements are linked to
outcomes by studying centers of practice that
use computerized systems incorporating
ACOG standards for measuring quality of
care.

• Initiate a demonstration project to collect
primary data based on a minimum data set
into a clinical information system.

• Develop national normative data of sentinel
events or rate-based indicators that have
already been described and stratified by age
and race/ethnicity and use these to develop a
consensus for standardized measures for case-
mix adjustment.

• Combine data into a repository of clinical
and administrative data and use the data to
develop a methodology to link the structure-
process variables to outcomes of interest.
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Translating Research into Practice

• Support research and create a culture,
through education, where policymakers,
providers, payers, patients, and legislators
have an understanding and appreciation of
the value of evidence-based practice.

• Develop a process for periodically revisiting
the evidence and a mechanism for
disseminating what is known about both
effective and ineffective interventions.

• Require that grant applications include a
proposed plan for the dissemination of
research findings, and provide funding for
such dissemination activities.

• Determine the appropriate methodological
approaches to conducting dissemination
research.

• Develop stronger interagency communication
and cooperation, and work with the private
sector where cooperation could lead to better
initial designs for studies, analyses, and
applications.

• Promote the concept of a virtual knowledge
base in maternal health which posts (possibly
on the Internet) findings as they are
published, as well as standards, guidelines,
and results of consensus conferences.

• Coordinate and regularly update best
practices by linking and synthesizing
information from ACOG, AHRQ, HRSA,
and CMS.

Training

• Develop a mechanism for training the next
generation of maternal health clinical
scientists to conduct health services research.
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Monday, September 18, 2000 (Continued)

12:00 p.m. Lunch

Keynote:  A National Perspective on Maternal Health

Margaret Hamburg
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1:30 p.m. Pre-term Birth: Next steps after the LBW Patient Outcomes 
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Robert Goldenberg
University of Alabama at Birmingham 
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Vijaya Hogan
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Carolyn Clancy
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Dialogue with Senior DHHS Officials

Doris Barnette, HRSA
Christine Schmidt, OASPE
Lisa Simpson, AHRQ
Lynne Wilcox, CDC
Sumner Yaffe, NICHD

Panel Experts

3:30 p.m. Closing
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