
Reporting of birth defects in
SART CORS: time to rely on
data linkage
In this issue of Fertility and Sterility, Stern et al. (1) assessed
the validity of the birth outcome data reported to the Society
for Assisted Reproductive Technology Clinic Outcome Re-
porting System (SART CORS) compared with the outcome
data from vital records and the Massachusetts Birth Defects
Monitoring Program (BDMP), the statewide population-
based active birth defects surveillance system for a cohort
of 9,092 assisted reproductive technology (ART) deliveries
from 2004 to 2008 in Massachusetts. Compared with vital re-
cords, the SART CORS does a great job of reporting for some
outcomes, with >99% concordance on delivery outcome
(live birth/fetal death) and plurality. More than 90% of birth
dates match, and most singleton birth weights (87%) are
different by <50 g. Maternal race/ethnicity is missing two-
thirds of the time in SART CORS, but when not missing, it
is reasonably accurate, with 95% concordance. So far, so
good. When we look at birth defects, it is entirely another
matter.

The SART CORS reported 135 birth defects among 132 in-
fants compared with 184 birth defects among 132 infants in
the BDMP data. Although it seems at first glance that we
might still be on fairly solid ground with the same number
of infants identified; the problem was that only 51 infants
were identified with birth defects in both datasets. Overall,
SART CORS is missing 81 infants (61%) that have birth defects
confirmed by BDMP, and a corresponding 81 cases in the
SART CORS are unconfirmed by BDMP. Compared with the
active surveillance of the BDMP, ART clinics appear to be
missing the mark. The problem starts with the categories of
birth defects reported in SART CORS; rather than capturing
diagnostic codes or detailed information, the system allows
for the following predefined categories, with no instruction
provided as to which specific diagnoses are to be considered
as relevant to a given category: none, unknown, cleft palate,
genetic defect, limb defect, cardiac defect, and other. Given
these limited and undefined categories, and that the SART
CORS data come from a variety of reporting sources,
including medical records, provider reports and parent self-
reports, it is not surprising that there are inaccuracies. We
were a bit surprised to see that the errors went in both direc-
tions, with comparable numbers of false positives and false
negatives.

Major birth defects are common in aggregate, generally
affecting�3% of births (2), but specific birth defects are rela-
tively rare. The most common defects are congenital heart de-
fects (CHDs), with an overall prevalence of nearly 1% (3, 4), or
approximately one-third of all babies with birth defects. But
not all CHDs are diagnosed during the birth hospitalization.
We might expect the SART CORS to underreport CHDs, and
they do, with 11 cases (28%) compared with 40 in the
BDMP. SART CORS also reports 14 unconfirmed CHDs,
perhaps due to ‘‘rule out’’ conditions that were reported to
the clinics but ultimately determined to be noncases. The
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Stern et al. report shows that reporting is not better for other
defects. Sensitivity for specific defect groups ranges from 18%
to 50%, and attempts to try and reconcile misclassified cases
by means of searching vital records did not help resolve
discrepancies.

Whether ART increases birth defect risk is an important
question. In population research, two things drive the ability
to see a significant effect: sample size and effect size. In this
case, if the effects were large, they should be apparent by
now, given the increased use of ART around the globe. So,
let us suppose that the effects are small (if present at all) or ef-
fects are there for only a subgroup of patients. Then these
classification errors are likely to lead to null results in a scien-
tific investigation.

It seems to be time to question the utility of having ART
clinics report birth defects. However well intentioned, the
collection of these data without consistent methods, with
limited specificity, and based on a variety of reporting sour-
ces is not working. It may not be worth the effort to collect
and report poor-quality data, as opposed to investing in link-
ages with high-quality birth defects surveillance data. An old
professor of one of us (P.M.) used to say that ‘‘some data
beats no data’’ in public health and prevention, but when
the data are of poor quality, it is time to consider moving
to better systems.

The Centers for Disease Control and Prevention have sup-
ported the States Monitoring Assisted Reproductive Technol-
ogy (SMART) Collaborative, which currently includes
Massachusetts, Florida, Connecticut, andMichigan. This proj-
ect supports linkage of ART data with other data systems,
including vital records and birth defects registries (5). In addi-
tion to including other infant outcomes, this model is a stron-
ger approach for surveillance, certainly for rare outcomes,
such as birth defects, but also for other infant outcomes
that are not captured in the current SART system.

Disclaimer: The findings and conclusions in this report
are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Pre-
vention or the National Institutes of Health. Funding pro-
vided, in part, by the Intramural Research Program of the
Eunice Kennedy Shriver National Institute of Child Health
and Human Development.

Pauline Mendola, Ph.D.a

Suzanne M. Gilboa, Ph.D.b
a Division of Intramural Population Health Research, Eunice

Kennedy Shriver National Institute of Child Health and
Human Development, National Institutes of Health, Rockville,
Maryland; and b Division of Congenital and Developmental

Disorders, National Center on Birth Defects and
Developmental Disabilities, Centers for Disease Control and

Prevention, Atlanta, Georgia

http://dx.doi.org/10.1016/j.fertnstert.2016.06.020

You can discuss this article with its authors and with other
ASRM members at

https://www.fertstertdialog.com/users/16110-fertility-
and-sterility/posts/10903-reporting-of-birth-defects-in-

sart-cors-time-to-rely-on-data-linkage
VOL. 106 NO. 3 / SEPTEMBER 1, 2016

http://dx.doi.org/10.1016/j.fertnstert.2016.06.020
https://www.fertstertdialog.com/users/16110-fertility-and-sterility/posts/10903-reporting-of-birth-defects-in-sart-cors-time-to-rely-on-data-linkage
https://www.fertstertdialog.com/users/16110-fertility-and-sterility/posts/10903-reporting-of-birth-defects-in-sart-cors-time-to-rely-on-data-linkage
https://www.fertstertdialog.com/users/16110-fertility-and-sterility/posts/10903-reporting-of-birth-defects-in-sart-cors-time-to-rely-on-data-linkage
http://crossmark.crossref.org/dialog/?doi=10.1016/j.fertnstert.2016.06.020&domain=pdf


Fertility and Sterility®
REFERENCES
1. Stern J, Gopal D, Liberman RF, Anderka M, Kotelchuck M, Luke B. Validation

of birth outcomes from the SART CORS: population-based analysis from the
Massachusetts Outcome Study of Assisted Reproductive Technology (MO-
SART). Fertil Steril 2016;106:717–22.

2. Centers for Disease Control and Prevention. Update on the overall prevalence
ofmajor birth defects, Atlanta, Georgia, 1978–2005. January 11, 2008. Avail-
able at: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5701a2.htm.
Accessed May 11, 2016.
VOL. 106 NO. 3 / SEPTEMBER 1, 2016
3. Hoffman JL, Kaplan S. The incidence of congenital heart disease. J Am Coll
Cardiol 2002;39:1890–900.

4. Reller MD, Strickland MJ, Riehle-Colarusso T, Mahle WT, Correa A. Preva-
lence of congenital heart defects in Atlanta, 1998–2005. J Pediatr 2008;
153:807–13.

5. Boulet SL, Kirby RS, Reefhuis J, Zhang Y, Sunderam S, Cohen B, et al. Assisted
reproductive technology and birth defects among liveborn infants in Florida,
Massachusetts, and Michigan, 2000–2010. JAMA Pediatr 2016;170:
e154934.
555

http://refhub.elsevier.com/S0015-0282(16)61349-3/sref1
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref1
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref1
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref1
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5701a2.htm
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref3
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref3
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref4
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref4
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref4
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref5
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref5
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref5
http://refhub.elsevier.com/S0015-0282(16)61349-3/sref5

	Reporting of birth defects in SART CORS: time to rely on data linkage
	References


