American Journal of Epidemiology

IJLE

Al rights reserved

Copyright © 2001 by the Johns Hopkins University Bloomberg School of Public Health

Vol. 154, No. 10
Printed in U.S.A.

Invited Commentary: Using Vital Statistics Databases for Perinatal
Epidemiology: Does the Quality Go In Before the Name Goes On?

Russell S. Kirby

Most epidemiologic research using birth certificate records
utilizes cross-sectional or case-control study designs. These
records are typically made available to qualified researchers as
computerized files of vital events for a state or the entire
United States by year of occurrence, either for events occur-
ring within the state or to residents of the state. This structure
clearly lends itself to the cross-sectional approach.
Occasionally, researchers step outside the box and conduct
studies utilizing prospective study designs, generally with one
of two approaches: 1) intergenerational studies based on
record linkage between the birth certificate for the index case
and the birth certificate for the mother of the index case (1-3)
or 2) maternally linked pregnancy outcomes based on record
linkage of the birth certificate for a firstborn infant of the index
mother and her subsequent birth outcomes (4). The intergen-
erational approach is somewhat limited due to the smaller
number of statistical data fields collected on birth certificates
in the past (5). Datasets with maternally linked pregnancy out-
comes can be used to study birth outcomes within sibships,
especially for conditions in which a prior adverse outcome (for
example, low birth weight or fetal death) may be associated
with an adverse outcome in a subsequent pregnancy (6).

Over the past half-century, the US standard certificate of
livebirth has gradually expanded to include numerous ques-
tions concerning reproductive history, characteristics of the
infant at birth, weight gain, use of tobacco and alcohol during
pregnancy, and a variety of clinical data elements ranging
from risk factors associated with complications of pregnancy
to intrapartum events to birth defects and neonatal therapies
(5, 7, 8). This expansion of the range of data elements col-
lected through vital registration has, unfortunately, not been
accompanied by careful evaluation of the quality of the data
reported on birth certificate documents.

Most published birth certificate data quality studies have
limitations. First, many studies are secondary methods analy-
ses conducted by using available data collected for another
research project (9—11). The generalizability of the results of
some of these analyses is limited, and it is difficult to extrap-
olate study results to a comprehensive statewide birth certifi-
cate data quality improvement initiative. Second, many stud-
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ies are too small to yield valid and reliable results to guide
epidemiologists interested in using these data; either the sam-
ples are too small (12), or the study is based on data from one
or, at most, a few hospitals (13, 14). Third, the range of data
elements analyzed is often narrow in focus (15-19). These
studies yield useful information on the topic in question, but
the results are less informative for use in designing and imple-
menting comprehensive data-quality improvement programs.
Fourth, in some studies, the comparison data used as the
“gold standard” have not been subjected to an analysis of their
own reliability and validity (20). Thus, there is an urgent need
for careful research on the quality of data elements reported
on birth certificates (21) and an equally pressing imperative
for administrative health database quality improvement initia-
tives utilizing modern computer technologies coupled with
the results of this research (22).

The study reported in this issue contributes to this litera-
ture. Adams (23) examines the quality of birth certificate
reporting of information concerning prior reproductive
events by using the actual birth certificate for those events
as the gold standard. This study is based on a dataset created
by a carefully conducted and scientifically validated record
linkage project (24, 25). The analysis focuses on singleton
pairs of first- and second-born infants or fetal deaths with
gestational ages of 20—44 weeks. While the study period is
lengthy (1980-1995), it makes possible an analysis of the
effects of changes in birth certificate design on reporting of
information on outcomes of prior pregnancies. Since the
National Center for Health Statistics revises the national
standard certificates for vital events periodically, with the
next anticipated for implementation in 2003 or 2004, this
examination of the effect of changes effective with the 1989
revisions serves a useful purpose.

Adams examines reporting of three specific outcomes of
the prior pregnancy as reported on the vital record for the sub-
sequent pregnancy. Owing to birth certificate form changes,
the analysis of outcome of previous pregnancy was limited to
the period 1980-1988. This analysis shows systematic bias
toward reporting of adverse events in the previous pregnancy
when an adverse event occurred in the index case, both for
low birth weight and for stillbirth or neonatal death. Second, a
previous history of low or high birth weight was studied for
second births that occurred during 1989—-1995. This analysis
also shows systematic bias toward more sensitive reporting of
low birth weight in the first birth if the index case was low
birth weight. Finally, reporting of mortality for the first birth
on the birth certificate for the second birth was compared with



890 Kirby

information from the linked infant death certificates. Both
sensitivity and predictive value positive were high and
improved during the period after birth certificate revision.

Researchers who analyze birth certificate files with cross-
sectional study designs should take notice of these study
findings, as should vital statisticians responsible for the pro-
duction of tabulations for annual reports and state documents.
If the sensitivity of these historically derived variables is
only low to moderate and there is also systematic bias in the
reporting of adverse events secondary to the index case, is it
responsible to use these data elements in multivariate analy-
ses or to report them without appropriate caveats in official
reports?

Developing methods to improve the quality of historically
derived variables reported on vital statistics documents does
not require revolutionary changes in system administration
but may necessitate a paradigm shift in the organization and
structure of data repositories and record access. Currently,
each vital record is treated as a unique document and is man-
aged as an entity unto itself. Only in special situations such as
infant mortality (and, in some states, maternal mortality) are
vital records linked across persons in a time frame proximal
to the occurrence of the index event. If vital records reposito-
ries were treated as resources for evaluating the quality of sta-
tistical information on incoming records, cross-validation of
historically derived variables could be done as records are
filed, with queries sent back to reporting sources for confir-
mation or correction of the items in question. Alternatively,
implementation of national standards for the design and con-
tent of perinatal clinical information systems applications
would ensure that information concerning maternal reproduc-
tive histories reported on vital records is derived from prena-
tal clinical records available during the intrapartum period
rather than from maternal postpartum self-report.

Neither primary nor secondary analyses of administrative
health databases should be conducted without some knowl-
edge of the reliability and validity of the statistical data con-
tained therein. While the creators and managers of these data-
bases have some obligation to assure the completeness and
accuracy of information reported, researchers must also engage
in a symbiotic relationship with staff in hospitals and public
health data agencies to support continuous data quality
improvement activities. In the current political environment,
state and federal health data managers will not have sufficient
staff or funds to undertake this essential activity without the
assistance of the research community. If additional studies such
as that reported by Adams and others are not conducted, with
the results utilized to create effective vital statistics quality
improvement initiatives, the answer to the rhetorical question
posed in the title of this commentary will be a resounding no!
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