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The Metropolitan Atlanta Congenital
Defects Program (MACDP) was established
in 1968 as the nation's first multiple-source,
population-based birth defects surveillance
system with active case-finding.' It has been
considered the most comprehensive system in
the United States2'3 and has been used as a
"gold standard" to evaluate other surveillance
systems.4 While unpublished data from the
Centers for Disease Control and Prevention
that indicate an overall sensitivity above 99%
have been previously cited,5 the sensitivity
of the system has not been objectively
assessed. Delayed receipt of the 1995 birth
certificates provided a natural experiment to
assess the sensitivity of the MACDP and to
identify weaknesses in the usual methods of
data collection.

Methods

The MACDP conducts active surveil-
lance of all major birth defects among live
births and fetal deaths (at 20 or more weeks
ofgestation) in the 5 counties ofmetropolitan
Atlanta. A birth defect is defined as a struc-
tural or chromosomal anomaly that is present
at birth and diagnosed before 6 years of age.

Case sources include obstetric and pedi-
atric hospitals, a genetics laboratory, and vital
records. At the obstetric hospitals, MACDP
abstractors review medical records of all
newborns with a defect noted in the logs or
disease indices and of infants meeting at least
one of the following criteria: birthweight of
less than 2500 g, 5-minute Apgar score of
less than 7, gestational age of less than 36
weeks, admission to neonatal intensive care
unit, any surgery except circumcision, or
diagnosis of certain other conditions speci-
fied in the MACDP manual.6

MACDP abstractors also review the med-
ical records of all infants not currently in the
MACDP database whose birti or death certifi-
cate indicates a major defect. Although birth
certificates are normally reviewed in conjunc-
tion with all other sources, an administrative
oversight resulted in a late request for the 1995
birth certificates. The abstracrs began follow-
up of the 1995 certificates in January 1997.

Captre-recapture methods can be used to
estimate total incidence and to evaluate the rel-
ative contribution of various case sources.7-10
We used capture-recapture techniques to esti-
mate the true number of birth defect cases in
metropolitan Atlanta, using 2 independent

sources that each had incomplete case ascer-
tainment: birth certificates and all other
MACDP sources. We calculated the 95% con-
fidence intervals for this estimate by fitting a
log-linear model to the data and observing the
change in the goodness-of-fit statistic that
occurred when estimated trial values ofthe total
population were varied." The estimated total
number and its 95% confidence interval were
then usedto assess the sensitivity oftheMACDP
We charceized missed cases to identify poten-
tally correctable gaps in MACDP surveillance
methods.

Results

Among the 40266 live births in 1995 to
Atlanta residents, we identified 1149 cases
ofbirth defects (3%) by using both birth cer-
tificates and all other MACDP sources. The
birth certificates identified 137 cases,
including 20 that were not previously identi-
fied by the MACDP (Table 1). Using cap-
ture-recapture methods, we estimated that
1322 cases occurred in 1995 (95% confi-
dence interval [CI] = 1250, 1426). At a mini-
mum of 1 year after birth, the estimated sen-
sitivity of the MACDP was 1129/1322, or
85.4% (95% CI = 79.2%, 90.3%), without
birth certificates and 1149/1322, or 86.9%
(95 % CI = 80.6%, 91.9%), including birth
certificates.

A review of disease indices indicated
that 12 of the 20 cases identified only by
birth certificates (birth certificate-only
cases) would probably have been picked up
from the abstractors' review of backlogged
disease indices. Therefore, we recalculated
the capture-recapture estimates by assuming
that there were 8 missed cases and estimated
that the total number of cases was 1212. The
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sensitivity of the MACDP, including both the
12 "late" cases and the birth certificates, was
then 94.8% (95% CI = 90.3%, 97.8%).

The characteristics ofthe 20 birth certifi-
cate-only cases indicate that only 1 met any of
the criteria for record review in the MACDP
guidelines (Table 2). Non-Hispanic Whites
were underrepresented (P = .02) in the birth
certificate-only cases. In addition, a dispro-
portionately high number of musculoskeletal
defects (P= .16) and a disproportionately low
number of digestive system defects (P =.08)
were missed.

Discussion

The delay in receiving the 1995 birth
certificates created a natural experiment to
assess the sensitivity ofthe MACDP. We esti-
mated that when the use of birth certificates
was included, the sensitivity of the MACDP
was 86.9% at a minimum of 1 year after
birth, with the sensitivity increasing over

time. The gradual increase in sensitivity was
due primarily to late abstracting, but diag-
noses and hospitalizations after the initial
newborn period also contributed.

Characterization of the birth certifi-
cate-only cases revealed differences by
race/ethnicity and organ system affected.
Digestive system defects were disproportion-
ately low among birth certificate-only cases,

probably because of the birth certificate's
low sensitivity to many types of digestive
system defects that may not be readily appar-

ent at birth.'2 On the other hand, muscu-

loskeletal defects were disproportionately
high among birth certificate-only cases,

owing primarily to a few cases with "Poly-
dactyly/Syndactyly/Adactyly" noted on the
birth certificate. Abstractors may not have ini-
tially pursued these cases because postaxial
polydactyly type B among Black infants is not
monitored by the MACDP because of its high
frequency.

The MACDP may be compared with the
New York State Congenital Malformations
Registry (NYCMR), which uses passive
case-finding consisting of case reports from
physicians and other health care providers.13
On the basis of a capture-recapture estimate
using data from 1983 to 1986, the sensitivity
of the NYCMR without using birth certifi-
cates was 86.4%. This estimate is similar to
that of the MACDP at a minimum of 1 year
after birth; however, the sensitivity of the
MACDP increased markedly during the fol-
lowing year because of the active case-find-
ing of the system and some backlogged
abstracting.

The capture-recapture methodology
used here assumes independent data sources,

yet the birth certificates and other MACDP
sources probably have positive ascertainment
dependence. For example, the most visible
and severe defects are likely to be noted both
on the birth certificate and in the medical
record. This positive dependence means that
the capture-recapture estimate tends to be an

underestimate of the true prevalence'4 and
that we have probably overestimated the sen-

sitivity ofthe MACDP to some degree.

Conclusion

We estimated the MACDP's sensitivity
to be 86.9% when data from birth certificates
were included; this figure increased to 94.8%
when "late" cases from backlogged disease
indices were included. To ensure that the
MACDP remains a model program, we must
continually improve case-fmding. The sensi-

tivity estimates and characterization of birth
certificate-only cases may be useful for
future decisions about MACDP procedures.
Other surveillance systems should also con-

sider employing capture-recapture method-
ology to assess their sensitivity. D
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TABLE 1-Distribution of Found and Missed Cases of Birth Defects, by Source
of Report: Metropolitan Atlanta Congenital Defects Program, 1995

Baby's Defect Identified Baby's Defect Identified by Birth Certificates
by All Other Sources Yes No Total

Yes 117 1012 1129
No 20 173 193
Total 137 1185 1322

Note. The cases missed by both sources (173) and the total number of infants with defects
(1322) were calculated with capture-recapture methodology. Missed cases = (20 x
1012)/117 = 173.

TABLE 2-Comparison of Infants With Birth Defects Identified Only by Birth
Certificates (BC Only) and All Infants With Birth Defects Identified by
the Metropolitan Atlanta Congenital Defects Program (MACDP) in
1995

BC Only (%) MACDP (%) pa

Review criteria
Birthweight <2500 g 0 297 (28) .001
Gestational age <36 wks 0 239 (25) .004
5-min Apgar score <7 1 (5) 115 (11) .34

Race/ethnicity
Black 10 (50) 386 (37) .16
Asian/Pacific Islander 2 (10) 32 (3) .13
Hispanic 2 (10) 55 (5) .29
Non-Hispanic White 6 (30) 576 (55) .02

Affected organ systemb
Central nervous system 1 (5) 95 (9) .45
Facial (ear, eye) 4 (20) 245 (23) .49
Cardiovascular system 6 (30) 303 (29) .54
Digestive system 1 (5) 206 (20) .08
Genitourinary system 5 (25) 316 (30) .42
Respiratory system 1 (5) 79 (8) .55
Musculoskeletal system 9 (45) 338 (32) .16
Integument 3 (15) 134 (13) .48

aOne-tailed P values based on Fisher exact test.
bSome infants had defects in more than one organ system.
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their continued efforts to maintain the MACDP as a
model birth defects surveillance program.
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Twenty-Year Trends in the Reported
Incidence of Mycosis Fungoides and
Associated Mortality
Martin A. Weinstock, MD, PhD, and Betsey Gardstein, BA
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Mycosis fungoides is a form of cuta-
neous lymphoma. Previous studies of myco-
sis fungoides suggested that the incidence
rate had increased, but details were limited.l
We examined incidence patterns in a sub-
stantially larger database than had been used
before, and we also assessed mortality rates.

Methods

Our incidence data were derived from
the Surveillance, Epidemiology, and End
Results (SEER) program ofthe National Can-
cer Institute for 1973 through 1992. Histo-
logic confirmation of mycosis fungoides was
noted for 97% ofthe cases registered. For this
study, the "Asian" racial group was defined to
include persons who were neither White nor
Black. Thus, in addition to persons of East
Asian background, the group included a mod-
est proportion ofpersons ofPolynesian ances-
try and a much smaller number of others,
including members of American Indian
groups. We combined these diverse groups
because of our lack of more specific popula-
tion data. The mortality data (International

Classification ofDiseases, Ninth Revision
[ICD-9] codes 202.1 and 202.2) came from
routine death certifications reported to the
National Center for Health Statistics for the
United States for the periods 1979 through
1981, 1984 through 1985, and 1989 through
1991 and from the Current Population Sur-
vey of the Bureau of the Census. Incidence
rate ratios (IRRs), exact confidence intervals,
and P values were calculated convention-
ally.5 6 Incidence and mortality rates and rate
ratios were age-adjusted to the 1970 US stan-
dard million population unless otherwise
indicated.
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