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Introduction

In January of 1999, the National Birth Defects Prevention Network (NBDPN) established a Surveillance
Guidelines and Standards Committee (SGSC) in order to develop and promote the use of standards and
guidelines for birth defects surveillance programs in the United States. This set of guidelines is designed
to serve as an important first step in the documentation of this process and as the vehicle for
dissemination of the committee’s findings.

The Guidelines for Conducting Birth Defects Surveillance (henceforth referred to as The Surveillance
Guidelines) were developed with three major long-term objectives in mind:

» To improve the quality of state birth defects surveillance data, including accuracy, comparability,
completeness, and timeliness.

» To enhance the utility of state birth defects surveillance data for research on the distribution and
etiology of birth defects.

» To encourage and promote the use of state birth defects surveillance data for the purposes of
linking affected children with services and evaluation of those services.

The technical guidelines that make up this document provide a way of improving the quality of birth
defects surveillance data, which in turn enhances their use in support of the latter two objectives.
Fundamental to quality is ensuring that procedures for all aspects of data definition, collection,
management, and analysis are established and followed. Because state-based surveillance systems operate
with different objectives and data needs, it is clear that, with respect to procedures and standards, “one
size does not fit all.” It is also clear, however, that common guidelines can provide a basis for the
development of system-specific operating procedures and supporting manuals.
Variation among surveillance programs is manifest along several dimensions. These include:
» Objectives, which can be very diverse but commonly include:
e Providing baseline data on occurrence
e Identifying populations at increased risk
e Monitoring changes in occurrence
e Investigating clusters
e Collaborating with research
e Estimating service needs
e Referring affected children to services
e Evaluating prevention programs
» Case ascertainment methods
e Active — case finding

e Passive — case reporting

e (Combined
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»  Organizational location
e Health department
e University

e Other

The first two dimensions — objectives and case ascertainment methods — are of particular significance in
attempting to develop guidelines that have the breadth to be useful (i.e., universality), while at the same
time making clear that there is not necessarily a common denominator across programs. Thus most of the
guidelines in this volume are phrased as recommendations or “shoulds,” as opposed to standards, which
could be interpreted as “musts.” The exception to the latter is Chapter 10, which refers the reader to
information on how data are to be reported to NBDPN for the Annual Report. The relevance of
organizational location to the guidelines is probably restricted to legislative issues, which are addressed in
Chapter 2.

The Surveillance Guidelines consist of a series of chapters covering the fundamental aspects of
developing, planning, implementing, and conducting surveillance for birth defects and using the resulting
data. Although the focus is on birth defects, most of the principles described are relevant and applicable to
surveillance for any health outcome. Just as the methods and strategies developed for birth defects in the
Metropolitan Atlanta Congenital Defects Program provided a blueprint for the subsequent development of
the Metropolitan Atlanta Developmental Disabilities Surveillance Program, the information included in
these guidelines can provide a blueprint for the development of surveillance for developmental disabilities
among the states.

On reviewing the guidelines, the reader will note that a number of the chapters are supported by
appendices. In many instances these appendices are designed to provide additional information on
technical issues considered. In some cases they provide extensive detail on procedures that are currently
being used by surveillance programs. Because of their size, three documents cited as appendices will only
be available in electronic format. These are the NBDPN Abstractor’s Instructions (Chapter 3, Appendix
3.2) and the Texas Disease Index and the CDC Six-digit Codes (Chapter 5, Appendices 5.1 and 5.2,
respectively). Information on how to access the electronic format is included in each appendix.

The Surveillance Guidelines are being published in two formats: as print copy and through the NBDPN
website. The Surveillance Guidelines and Standards Committee anticipates updating and revising the
guidelines over time. Whenever a revision is published, a revision date will appear in the chapter header
to distinguish that page or pages from previous versions. Because we anticipate this will be a living
document, we encourage comments, suggestions, and corrections. If you have such, please submit them
through the link to the Surveillance Guidelines and Standards Committee on the NBDPN website.

This set of guidelines represents a great deal of work by a large number of individuals. The development
of the document was carried out by the NBDPN Surveillance Guidelines and Standards Committee. A
working group for each of the chapters did most of the writing. When chapters were completed in draft
form, they were submitted to the SGSC Steering Group for review and suggested revisions. When a draft
was considered acceptable to the Steering Group it was sent to Dr. Lowell Sever of Battelle Centers for
Public Health Research and Evaluation, the editorial consultant for the reference manual. Dr. Sever then
edited the chapter, returning it to the Steering Group, and working groups when necessary for clarification
and acceptance of his revisions. Several of the chapters were also sent to specially assembled “Focus
Teams” for review and assessment of the technical content. When the final content was agreed upon, the
chapter was submitted to a Battelle technical writer and editor for finalization of structure and format.
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We have compiled all of the contributors to this intensive process into a single acknowledgements page.
The Surveillance Guidelines represent a significant and complex undertaking that could not have been
accomplished without the contributions of this large number of individuals, and we thank them all.

We dedicate this milestone document to Larry Edmonds of the Centers for Disease Control and
Prevention in recognition of his strategic vision, inspiring leadership, and steadfast commitment — both to

the National Birth Defects Prevention Network and to the enhancement of birth defects surveillance
generally — throughout the remarkable process of developing The Surveillance Guidelines.
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Chapter 1

The Whys and Hows of Birth Defects
Surveillance — Using Data
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1.1 Introduction

The ultimate value of any public health surveillance program lies in the ways in which the data collected are
used to improve the health of the public. State birth defects surveillance programs are no exception; they
exist to improve public health. Every program must have clear goals and objectives that drive how their
surveillance data are used toward improving public health. Public input through partnerships with state
agencies and organizations and the effective utilization of advisory committees are essential to establishing
and revising program objectives and ensuring that the resources exist to meet them.

The purposes and objectives established by state birth defects surveillance programs are constantly evolving.
Some objectives are traditional, such as those having to do with the epidemiologic purposes of surveillance;
others have emerged more recently, serving to broaden the scope of surveillance programs. Birth defects
surveillance programs increasingly use data for services planning and evaluation, for development and
evaluation of prevention strategies, to inform parents of children with birth defects about available services,
for studies of the societal impact of birth defects, for referral of families to needed services and resources,
and for clinical research studies. The consistent theme among these emerging data uses is how birth defects
surveillance may benefit other programs in the quest to improve the public’s health. In the face of fluctuating
resources for public health and obstacles resulting from concerns about confidentiality of health records, the
need to incorporate public input in planning and priority-setting has never been greater. This chapter will
attempt to address some of the issues in the forefront as we plan for the future of birth defects surveillance.

In the remainder of this chapter we present the rationale for conducting birth defects surveillance (Section
1.2), key steps in establishing a state-based birth defects surveillance program (Section 1.3), and some
important uses for birth defects surveillance data (Section 1.4). References cited in this chapter may be found
in Section 1.5.
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1.2 Rationale

When contemplating initiating or enhancing a birth defects surveillance program, a number of questions
come to mind:

» What is the rationale for conducting birth defects surveillance?
» Why is birth defects surveillance important?

» How do birth defects surveillance data benefit other programs?
>

What are the barriers to collection and full utilization of birth defects surveillance data?

In this chapter, we provide answers to these questions, which may help you advocate for and prepare to
launch or expand a birth defects surveillance program in your area.

1.2.1 What is the rationale for conducting birth defects surveillance?

CDC defines public health surveillance as:

The ongoing, systematic collection, analysis, and interpretation of health data essential to
the planning, implementation and evaluation of public health practice, closely integrated
with the timely dissemination of these data to those who need to know. The final link of the
surveillance chain is the application of these data to prevention and control. A surveillance
system includes a functional capacity for data collection, analysis, and dissemination linked
to public health programs (Centers for Disease Control, 1988).

It is clear from this definition that a birth defects surveillance program must establish goals and objectives for
how data are to be collected, analyzed, disseminated, and used. It is through the latter (i.e., data use) that the
efforts from the former are translated into public health action and health improvement. Thus, using data to
meet a program’s objectives is the most important aspect of any public health surveillance program; merely
collecting data is not enough. How data are being used is also what programs tout when they need to
showcase their activities to agency officials and legislators.

Because of the essential relationship of the ultimate uses of data to the design and conduct of birth defects
surveillance, we begin these guidelines with a consideration of fundamental data-related issues, considering
not only the rationale for birth defects surveillance but the key steps for establishing state-based birth defects
surveillance programs, followed by a discussion of the use of surveillance data for improvement of the
public’s health. Every surveillance program should have a plan for data utilization that incorporates public
input on all phases of the process — from data development, through data collection, to data dissemination to
the public. Suggestions for developing a data utilization plan are presented in Section 1.2 below.

1.2.2 Why is birth defects surveillance important?

States have many reasons for conducting birth defects surveillance. The value of birth defects surveillance
lies in how the data are collected and how they are used, with respect to the goals of the program. All
programs should establish goals and objectives, which make it clear that the ultimate rationale for conducting
public health surveillance is to have data that can be used to improve the health of the public. Reporting the
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data certainly qualifies as “using the data,” yet this should never be considered sufficient as it fails to meet
the definition of public health surveillance cited above.

The objectives of state birth defects surveillance programs have evolved over the past 40 years. Lynberg and
Edmonds (1992) assessed the objectives that had been established by surveillance programs by the early
1990s. Table 1.1 organizes these objectives under broad purposes originally suggested by Reed and Meaney
(1988) with some slight modifications. A review of the table highlights the potentially broad mission of birth
defects surveillance, providing state programs with a way of assessing how they are utilizing data currently
and possible new uses.

Table 1.1 Purposes and Objectives of Birth Defects Surveillance
Purposes Objectives
Epidemiologic Develop timely baseline birth defects rates
Monitor trends and relationships to environmental factors
Perform cluster investigations
Provide basis for ecologic and etiologic studies

Planning/Prevention Provide data for services planning
Provide basis for prevention strategies
Evaluate efficacy of preventive services

Educational/Social Inform public about public health importance

Inform parents about resources and care facilities
Provide data for studies of economic impact

Provide data for follow-up studies of long-term effects

Healthcare and human services Refer children to services and resources
Evaluate services utilization

Clinical Provide basis for clinical research
Adapted from Lynberg and Edmonds (1992) and Reed and Meaney (1988) with modifications.

1.2.3 How do birth defects surveillance data benefit other programs?

The benefits of birth defects surveillance data to human service programs include: identifying children in
need of services to ensure that they and their families are referred appropriately; evaluating service utilization
by children with birth defects and their families; and planning the location of services for particular
conditions in areas of highest frequency. An important use of surveillance data is monitoring birth defects
trends following the initiation of prevention programs in order to evaluate their effectiveness.

One of the public health benefits of the computer age is enhanced capacity for record linkage. Record linkage
using public health data has a longer history than most people realize, beginning in the 1950s with the
availability of computers in university settings. Pioneering investigators like Harold B. Newcombe (1962)
recognized the utility of linking vital records data in studying human populations. The potential now exists
for extensive computerized record linkage in birth defects surveillance programs, allowing for the tracking of
children with a health-related condition from the point of identification through access to services. Many
computer-based systems already exist for documenting health care delivery, including diagnostic and
procedure codes. Birth defects surveillance records have been linked to many other public health program
databases. These include, for example, newborn screening to conduct epidemiologic studies, special
education data to predict the need for services for children with mental retardation, and early intervention

Chapter 1 1-3 Using Data



NBDPN Guidelines for Conducting Birth Defects Surveillance rev. 06/04

program data to assess the overlap and utility of a birth defects surveillance program as a “child find”
resource.

In the final section of this chapter we describe a number of applications of these approaches that can serve as
models for states developing birth defects surveillance programs, as well as for programs considering
expansion of the current uses of their data. To date, the potential for applications of these types exceeds
available resources to support them and to overcome some of the obstacles discussed immediately below.

1.2.4 What are the barriers to collection and full utilization of birth defects
surveillance data?

While improved methods and technological advances have increased our ability to collect data, there have
been intensified efforts to protect the confidentiality of records and the information they contain. Many birth
defects surveillance programs — based both in health departments and in other institutions such as universities
— have encountered increasing concerns and pressures as a result of Health Insurance Portability and
Accountability Act (HIPAA) regulations and issues surrounding their interpretation and implementation. A
variety of HIPAA-related issues are discussed in Chapter 2 of these guidelines. Even though the HIPAA
regulations include public health exclusions regarding access to records without a patient’s consent,
programs have seen increased awareness and concerns on the part of hospitals and clinics reporting cases and
data. These concerns are magnified when a surveillance program attempts to expand data usage through
linkage to other databases covered under HIPAA regulations.

Prior to HIPAA, concerns often surfaced about data sharing among officials in different programs within the
same state agency or among programs located in different agencies. Such concerns were usually due to
program-specific regulations about data use. Program regulations frequently impede attempts to link records
between case-finding databases and service-delivery databases. As a result, attempts to meet the very
reasonable public health goal of ensuring access to services by those in need may be thwarted. Thus,
programs are strongly urged to consider strategies for surmounting these problems well in advance of
undertaking data collection and record linkage.
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1.3 Synopsis of Key Steps in Establishing State-Based Birth Defects
Surveillance Programs

In this section we outline some of the key steps in establishing a birth defects surveillance program. These
include:

Defining the objectives and purposes of the program
Considering legal issues
Engaging external support

Leveraging resources

YV V V V VYV

Considering record linkage

Time devoted upfront to serious consideration of these issues will be well spent and will ensure that the
resultant program is established on a firm footing.

1.3.1 Defining the Objectives and Purposes of the Program

The success of a birth defects surveillance program is likely to be highly dependent on the host agency’s
commitment and support. Without programmatic commitment and resource support at the agency level,
programs are apt to languish in circumstances that do not allow much beyond the collection and reporting of
data. In these situations, using data in ways other than the calculation of rates and their dissemination in
reports is usually not possible. Programs committed to expanding how birth defects surveillance data are
used must establish programmatic objectives and demonstrate to agency officials how the data could be used.
This involves prioritizing what uses would be of greatest utility in terms of meeting agency goals and
objectives, demonstrating (or “marketing”) to the agency how beneficial these data uses could be, and
working to achieve commitment of additional agency resources.

Another strategy for increasing support from the agency in which the surveillance program resides is to
gather support from other intra-agency programs and from external agencies that could benefit from the use
of birth defects surveillance data to meet their own programmatic goals. Often other programs and agencies,
given enough information about birth defects surveillance and the objectives of the program, will see
potential uses of the data that are beyond the current scope of the surveillance program.

There has been an increase in intra-agency collaboration during the last ten years through the availability of
federal support for data linkage and integration. A prime example of data collaboration would be linking
birth defects surveillance databases with Children with Special Health Care Needs (CSHCN) program
databases that collect data on program enrollment and services. These linked data sets could then be used to
evaluate the rates at which this long-term maternal and child health program is utilized. Such applications
have been accomplished in some states through grant support from the Maternal and Child Health Bureau
(MCHB) of the Health Resources and Services Administration (HRSA) and through cooperative agreements
with the Centers for Disease Control and Prevention (CDC). Interagency collaboration in linking birth
defects surveillance program databases with services databases (such as those for early intervention programs
or developmental disabilities) have begun in a few states. The benefits to be gained in this way —i.e., by
utilizing birth defects surveillance data as a means of identifying children eligible for special programs, such
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as early intervention — is clearly a “selling point” that can lead to additional resource allocation, either from
within the host agency for the birth defects program or from an external agency in need of the data.

Most birth defects surveillance programs experience cyclical problems with availability of state resources,
leading them to define precisely what they can and cannot do given the resources available to them. While it
is certainly necessary for programs to realistically budget their resources to ensure continued viability,
programs also need to engage both intra-agency and interagency support for their goals and objectives as a
means to maintain and expand a surveillance program. At a minimum, programs should allocate personnel
time to educate officials of their own agency and other agencies about birth defects surveillance and its
importance and potential uses in the public health field.

1.3.2 Considering Legal Issues

To the extent possible, programs should consider the inclusion of references to data use in the legislation that
authorizes birth defects surveillance. Given the relative ease with which rules — as compared to laws — can be
changed, it is generally desirable to make references to potential data uses for surveillance data more general
in the statute and more specific in the rules. Rules and regulations that refer to the authorizing statutes are the
obvious choice as to where best to specify detailed uses to which surveillance data will be put. Relevant
issues and legal considerations are discussed extensively in Chapter 2 of these guidelines.

1.3.3 Engaging External Support

Beyond seeking intra-agency and interagency support for a new surveillance program or for expansion of an
existing surveillance program, program staff should also seriously consider means to attract the support of
both non-governmental partnering organizations and the public.

Partnering organizations. The importance of building partnerships with organizations such as the local
March of Dimes can never be sufficiently stressed. In recent years, the success story of the birth defects
surveillance program in North Carolina is arguably without peer. The program has consistently credited the
partnership it built with the March of Dimes as a major contributor to its success in garnering additional
resources for the program. In Texas, the March of Dimes was also instrumental recently in restoring funds to
maintain the Texas Birth Defects Monitoring Division, funds that had not been requested in the budget put
forward by the Texas Department of Health. These kinds of partnerships should be entered into with clear
and consistent agreement among the players regarding the objectives of the program relative to data usage,
prioritization of data uses, and planning toward future applications of the data. In other words, the
contribution of organizations such as the March of Dimes can be beneficial from the design of data
utilization plans through to the reporting of actual outcomes.

Advisory committees with agency, organizational, and public representation, including political officials, are
another means of obtaining input regarding uses of birth defects surveillance data. The available computer
technologies such as listservs and webpages decrease the need for face-to-face meetings among interested
parties, while increasing the frequency with which information about a program can be communicated and
feedback solicited. New ideas about potential uses to which a program’s data can be put and the resources
needed to accomplish programmatic activities can be shared with advisory committee members for
immediate feedback as to the feasibility of the idea and its potential for success.

Programs should create opportunities for formal input from advisors on a regular basis to ensure the
availability of support in times of fiscal crises. Advisory group members’ knowledge of surveillance data
collection activities and uses for surveillance data can be critical to securing resources for a program in times
when limited resources require justification for program continuation.
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Public involvement. Birth defects surveillance programs generally have not engaged consumer and parent
participation other than through advisory group representation. Members of the public, including parents of
children identified through these programs, are often not well informed about public health surveillance
activities. If not already doing so, birth defects surveillance programs should engage both consumers — here
defined as adults with birth defects, and parents and caretakers of children with birth defects — in the
planning and implementation of any and all programmatic changes. There are a number of advocacy and
parent support groups, such as the Spina Bifida Association of America, Family Voices, and the Alliance of
Genetic Support Groups, that can play important roles in planning and conducting birth defects surveillance
programs.

Programs should embrace the concept of participatory action research (PAR) (Whyte, 1991). PAR is a way
to obtain public input into programmatic activities from design though dissemination of results. PAR ensures
input from the community members most affected by potential data uses. Again, as discussed with respect to
advisory group input, computer technology can be immensely beneficial in obtaining feedback on new
initiatives and more importantly in soliciting input about programmatic activities from community members.

1.3.4 Leveraging Resources

For birth defects surveillance, as for other public health surveillance programs, the ways in which data are
used will influence continued availability of program resources. In the age of evidence-based medicine and
increased emphasis on demonstrating program efficacy for continued support, birth defects surveillance
programs should work toward expanding data use. Fiscal trends in states suggest that the likely survivors in
times of increasingly fewer tax-based resources will be programs that adapt by reinventing themselves in
terms of data utilization. While emphasizing the application of surveillance data to improving human
services and then evaluating their impact will not ensure the survival of a program, it should increase its
chances.

Surveillance programs (particularly those housed in health departments) may be given adequate resources for
data collection and management, but often do not have adequate personnel or resources for data analysis
beyond simple descriptive reporting. Program managers and staff often use lack of adequate resources as an
excuse to minimize the number of new initiatives they undertake, but this may well be a short-sighted
approach. We have already discussed the importance of partnerships, advisory groups, and public
involvement in increasing the probability of acquiring additional resources. While programs must,
realistically, work within the limits of available resources, partnerships with agencies and institutions can
represent a means to extend and enhance programmatic achievements. Universities, particularly those with
public health training programs or medical schools, will have faculty and trainees potentially interested in
birth defects. What a birth defects surveillance program lacks in resources for data analysis and research
often can be compensated for through partnerships with interested faculty members willing to direct student
theses and dissertations that focus on birth defects. New programs and programs that do not currently have
such partnerships should give serious consideration to forming these types of collaborations, which can lead
to additional resources through contracts and grants.

1.3.5 Considering Record Linkage

As touched upon in Section 1.3.1, the potential to link records and consolidate information from different
databases contributes to the public health applications of surveillance data. For example, data from birth
defects surveillance programs can be used to determine whether reported cases of birth defects represent
existing cases in other databases, such as records in interdisciplinary clinics and schools with programs to
assist children with disabilities. The ability to link records on individuals in more than one database can
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streamline the treatment and referral processes and help maintain a certain level of fidelity and trust in
prevalence data. Record linkage can streamline the research process by consolidating several different
databases. Another utility of record linkage is the ability to supply crucial data required for various research
efforts. Specifically, the data located in one database can be used to elicit information from a second.
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1.4 Uses of Surveillance-based Birth Defects Data

Most US states have implemented birth defects surveillance programs that monitor and disseminate
information regarding birth defects. Public health staff and researchers nationwide have used these data in a
variety of ways. The actual and potential uses of birth defects data are discussed and exemplified in the
following sections. Data from birth defects surveillance programs can be employed to define the magnitude
of a problem, to support research, as well as to assess the efficacy of prevention and treatment, playing a key
role in the core public health function of assessment (Institute of Medicine, 1988).
For convenience, the uses of birth defects surveillance data can be grouped into the following categories:

» Prevalence studies
Epidemiologic studies
Mortality assessment
Needs assessment for services

Referral to clinics and services

Program evaluation

YV V. V V V V

Clinical research

Each of these categories of use will be discussed in further detail below. While comprehensive coverage of
works in each of these categories is beyond the scope of this chapter, we have selected published studies that
exemplify the kinds of research that can be conducted in each category. Naturally, what an individual
program is able to do depends ultimately on its goals and objectives. When programs are faced with limited
resources to conduct data analysis and research, collaborations with universities or contractors with
epidemiologic expertise can often yield mutually satisfactory results.

1.4.1 Prevalence Studies

A common use of data produced by birth defects surveillance programs is to describe the occurrence
(prevalence at birth) of the monitored conditions. Such uses of surveillance data include identification of
trends in birth defects occurrence, definition and evaluation of clusters of congenital defects, and assessment
of the need for resources and interdisciplinary services.

Khoury et al. (1986) is an example of an early study by a state surveillance program that used data in this
way. This study was the outcome of a partnership between the state health department-based surveillance
program and university-based researchers. Khoury and co-workers used 1984 data collected from the
Maryland Birth Defects Reporting and Information System (BDRIS) to determine rates of occurrence and to
identify potential trends. The prevalence at birth of “sentinel” defects, as determined from the Maryland
BDRIS data, was 52.7 per 10,000 qualified births. Furthermore, trends in the occurrence of several specific
birth defects were identified. The study revealed an association of low birth weight and prematurity with
birth defects, an association between twinning and the rate of birth defects, racial differences in the
prevalence of neural tube defects, and a relationship between Down syndrome and advanced maternal age.
The importance of determining prevalence at birth is that the data can be compared with similar data
collected from other birth defects monitoring systems to assess differences in rates that may exist among
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surveillance areas and to direct further research efforts in an attempt to identify the reasons behind the
differences.

An example of a more recent prevalence study is one reported by Ethen and Canfield (2002), who
investigated the effects of including elective pregnancy terminations, prior to 20-weeks gestational age, on
birth defects prevalence. In many surveillance programs, pregnancies ending prior to 20 weeks gestational
age, including elective terminations, are not ascertained to be included among reported cases. The
researchers concluded that when elective terminations at less than 20 weeks were considered, the prevalence
of some congenital defects increased, while others remain unchanged. Specifically, anencephaly, spina
bifida, and encephalocele increased substantially, while cleft palate did not change. The underlying
assumption is that pregnancies resulting in debilitating or potentially terminal conditions are more likely to
be terminated electively than those resulting in less severe or treatable malformations.

These two studies show the potential usefulness of prevalence data to reveal important trends and
associations. These types of data often provide the impetus to initiate subsequent research. A consequence of
producing birth defects prevalence data is that it frequently opens other avenues of exploration. Quite simply,
without basic prevalence data to lead inquiry, many research investigations never would be conceptualized,
much less carried out.

1.4.2 Epidemiologic Studies

Cases from birth defects surveillance programs have played key roles in conducting etiologic research in the
United States and internationally. Cases from the Metropolitan Atlanta Congenital Defects Program
(MACDP) have provided the basis for numerous research studies that have shed light on both the causes
(Khoury et al., 1982; Oakley, 1984; Erickson, 1991; Dott et al., 2003) and prevention (Roberts et al., 1995;
Olney et al., 2002) of birth defects. Similarly, the California Birth Defects Monitoring Program (CBDMP)
has been the source of cases and etiologic research that has resulted in dozens of seminal papers on a variety
of specific congenital malformations and their risk factors (Croen et al., 1991; Shaw et al., 1996; Ritz et al.,
2002). Other state programs have contributed cases for epidemiologic studies leading to a growing number of
multi-state investigations of specific risk factors (for example, Olney et al., 1995). Reference to the annual
report of the International Clearinghouse for Birth Defects Monitoring Systems (International Centre for
Birth Defects, 2002) demonstrates the large number of studies based on individual surveill