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Abstract

The prevalence of trisomy 21 has been reported to differ by race—ethnicity, however, the results
are inconsistent and the cause of the differences is unknown. Using data from 1996 to 2005 from
the Metropolitan Atlanta Congenital Defects Program (MACDP), we analyzed the use of prenatal
cytogenetic testing and the subsequent use of elective termination among pregnancies affected
with any MACDP-eligible birth defect and trisomy 21, by maternal race—ethnicity. We then
examined whether these factors could explain the observed differences in the prevalence of
trisomy 21 among race—ethnicity groups. Among all pregnancies with birth defects, prenatal
cytogenetic testing as well as elective terminations after an abnormal prenatal cytogenetic test
result were observed less frequently among Hispanic women than among non-Hispanic white
women (odds ratio [OR] 0.66, 95% confidence interval [CI] 0.56-0.78, respectively). In
pregnancies affected by trisomy 21, both the Hispanic and the non-Hispanic black populations had
more live births (89.5% and 77.8%, respectively) and fewer elective terminations (5.7% and
15.2%, respectively) compared to the non-Hispanic white population (63.0% live births, 32.3%
elective terminations). After adjusting for elective terminations, non-Hispanic white mothers had a
higher live birth prevalence of trisomy 21 compared to non-Hispanic black (OR 0.64, 95% CI
0.54-0.76) or Hispanic mothers (OR 0.69, 95% CI 0.55-0.86). Overall, our data suggest that
factors associated with decisions made about the use of prenatal testing, and about pregnancy
management after testing, might play a large role in the race—ethnicity differences observed in the
live birth prevalence of trisomy 21.
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INTRODUCTION

There has been debate in the literature regarding whether trisomy 21 (Down syndrome)
occurs more often among Hispanic women, with some studies finding as much as a 20%
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higher prevalence estimate compared to non-Hispanic white women [Centers for Disease
Control and Prevention, 1994; Hook et al., 1999; Canfield et al., 2006; Shin et al., 2009]
while others find no significant difference in prevalence among race—ethnicity groups
[Bishop et al., 1997]. To diagnose a pregnancy affected by trisomy 21 or other chromosomal
abnormality, a prenatal cytogenetic test is typically performed following the removal of
tissue through chorionic villus sampling (CVS) or amniocentesis. Factors influencing the
use of prenatal testing are thought to include opinions towards the reliability and usefulness
of test results, attitudes regarding elective termination, willingness to proceed with a
pregnancy in which a birth defect was recognized, and access to care [Press and Browner,
1998; Li et al., 2008]. Both CVS and amniocentesis have associated risks of pregnancy
complications and loss [Caughey et al., 2006], making some women reluctant to utilize these
procedures. Use of prenatal cytogenetic testing allows for options in the event of abnormal
findings such as arranging for specialized birth facilities and neonatal care, pregnancy
termination, acquiring medical knowledge about the condition diagnosed, and finding
support communities.

Differences in the utilization of prenatal diagnosis by race—ethnicity have been observed,
with reports of less frequent use of amniocentesis among non-Hispanic blacks and Hispanics
compared with non-Hispanic whites [Brett et al., 1994; Baker et al., 2004]. In addition,
opinions about and use of elective pregnancy termination have been shown to differ by
race—ethnicity [Harris and Mills, 1985; Jones et al., 2010; Pazol et al., 2011]. Prenatal
diagnostic testing and elective termination affect the live birth prevalence of trisomy 21
[Mikkelsen, 1992; Cornel et al., 1993; Krivchenia et al., 1993; Bishop et al., 1997; Forrester
and Merz, 1999], but the specific relationship between race-ethnicity differences in the
uptake of prenatal cytogenetic testing and elective termination after prenatal diagnosis, and
live birth prevalence has not been carefully examined.

Data from the Metropolitan Atlanta Congenital Defects Program (MACDP) have been used
to assess the frequency of elective termination on the prevalence of trisomy 21 by maternal
age [Cragan and Gilboa, 2009] and by maternal race [Siffel et al., 2004]. However, these
analyses did not evaluate the role of differences in utilization of prenatal cytogenetic
diagnosis or of elective pregnancy termination after prenatal diagnosis. We used MACDP
data from 1996 to 2005 to examine the utilization of prenatal cytogenetic testing among
pregnancies affected with a birth defect, the utilization of elective termination after prenatal
diagnosis of a defect, and the prevalence of trisomy 21 by maternal race—ethnicity. We
hypothesized that differences in the utilization of prenatal cytogenetic testing and elective
termination influence the observed race—ethnicity differences in the prevalence of trisomy
21.

MATERIALS AND METHODS

MACDRP is a population-based birth defects surveillance system covering residents of the
five central metropolitan Atlanta counties at the time of delivery. MACDP methods have
been published previously [Correa et al., 2007]. Briefly, for inclusion in MACDP, the fetus,
infant, or child must have been diagnosed with a major structural defect or chromosomal
abnormality either prenatally or before the child’s sixth birthday. Since 1968, trained
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abstractors have actively ascertained birth defects data for live and stillborn infants
delivered, and pregnancies electively terminated, at =20 weeks gestation from birth and
pediatric hospitals. The Georgia Department of Public Health, Office of Vital Records, and
selected clinical laboratories have directly submitted data. Beginning in 1994, to better
ascertain pregnancies diagnosed prenatally with birth defects, record collection expanded to
include affected pregnancies at any gestational age identified through maternal—fetal
medicine departments and perinatal offices, and those electively terminated after prenatal
diagnosis. Each abstracted defect is assigned a six-digit code using a coding system
modified by the Centers for Disease Control and Prevention that is based on the British
Paediatric Association coding system and the International Classification of Diseases, 9"
Revision, Clinical Modification (ICD-9-CM) [Rasmussen and Moore, 2001; Division of
Birth Defects and Developmental Disabilities and National Center on Birth Defects and
Developmental Disabilities, 2007].

For these analyses, we categorized maternal race—ethnicity as non-Hispanic white, non-
Hispanic black, or Hispanic as designated in the delivery or medical record. We categorized
pregnancy outcomes as live birth, fetal death =20 weeks gestation, elective termination after
prenatal diagnosis of a birth defect at any gestational age, or unknown outcome. The latter
were pregnancies diagnosed prenatally with a birth defect for which a delivery record was
not found at the MACDP ascertainment sources (birth hospitals, perinatal offices, and
maternal—fetal medicine departments). We calculated prevalence estimates as the number of
deliveries with cytogenetically confirmed trisomy 21 (whole chromosome and
translocations) divided by the total number of live births in the MACDP region. Consistent
with other birth defects surveillance systems, population denominators for prevalence
estimates were based on live births obtained from birth certificates and did not include fetal
deaths or elective terminations [National Birth Defect Prevention Network, 2004].

First, we estimated the unadjusted prevalence of trisomy 21 among all pregnancy outcomes
(live births, fetal deaths, elective terminations, and unknown outcome) for the entire
MACDP population and for each of the three individual race—ethnicity subgroups, and
compared each with that for non-Hispanic white women using chi-square with 95%
confidence intervals. We also estimated the total live birth prevalence and the prevalence
adjusted for elective terminations for births affected by trisomy 21. Approximately 74% of
pregnancies electively terminated after prenatal diagnosis of trisomy 21 would be expected
to result in a livebirth if elective termination had not occurred [Hook et al., 1989; Bishop et
al., 1997] and thus would have contributed to the live birth rate. To estimate the live birth
prevalence adjusted for elective terminations, we multiplied the number of elective
terminations for trisomy 21 by 0.74 and added this number to the number of live births with
trisomy 21 and the total number of live births [adjusted live births = live births + (elective
terminations x 0.74)] [Krivchenia et al., 1993; Bishop et al., 1997].

Next, we used multivariate logistic regression to estimate odds ratios for whether a prenatal
cytogenetic test was performed (tested vs. not tested), and whether an elective termination
was performed (performed vs. not performed) after prenatal cytogenetic testing regardless of
the result and after a prenatal cytogenetic test with an abnormal result, for all pregnancies
with birth defects in MACDP comparing each race—ethnicity group with non-Hispanic white
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women. We adjusted all models for maternal age as a continuous variable and birth year of
the index pregnancy. Finally, we calculated the number of each birth outcome among all
pregnancies with defects and among pregnancies with trisomy 21, the percent of the total,
and 95% confidence interval for the percentage by race—ethnicity group. Statistical analyses
were done using SPSS 18 [SPSS: An IBM Company, 2009] and SAS software version 9.2
[SAS Institute Inc., 2008].

Prevalence of Trisomy 21

We estimated the prevalence of trisomy 21 among all pregnancy outcomes for the three
race—ethnicity groups during the years 1996-2005 (Table I). Compared with non-Hispanic
whites, a significantly lower prevalence of trisomy 21 was observed among non-Hispanic
black and Hispanic pregnancies in the combined maternal age category (prevalence ratio
[PR] = 0.62, 95% confidence interval [CI] 0.53-0.73 and PR = 0.64, 95% CI 0.52-0.8,
respectively). Non-Hispanic black mothers aged <35 years had a significantly lower
prevalence of trisomy 21 pregnancies compared with non-Hispanic white mothers aged <35
years (PR = 0.74, 95% CI 0.58-0.95). However, the prevalence of trisomy 21 among
Hispanic mothers aged <35 years was similar to that among non-Hispanic white mothers
aged <35 years; the prevalence of trisomy 21 among mothers 35 years and older did not vary
significantly by maternal race—ethnicity.

Unadjusted and Adjusted Live Birth Prevalence of Trisomy 21

The live birth prevalence of trisomy 21, and the live birth prevalence adjusted for electively
terminated trisomy 21 pregnancies, were calculated for each of the three race—ethnicity
subgroups (Table I). The live birth prevalence of trisomy 21 was significantly lower among
non-Hispanic black mothers of all ages compared with non-Hispanic white mothers of all
ages (PR =0.77, 95% CI 0.64-0.93; Table I). When adjusted for elective termination, the
live birth prevalence of trisomy 21 among both non-Hispanic black and among Hispanic
mothers of all ages were statistically significantly lower compared with non-Hispanic white
mothers (PR = 0.64, 95% CI 0.54-0.76, and PR = 0.69, 95% CI 0.55-0.86, respectively).
Non-Hispanic black mothers aged <35 years also had a significantly lower live birth
prevalence when adjusted for elective termination compared with non-Hispanic white
mothers aged <35 (PR = 0.76, 95% CI 0.59-0.98). However, the adjusted live birth
prevalence of trisomy 21 among Hispanic mothers aged <35 years was similar to that among
non-Hispanic white mothers aged <35; the adjusted live birth prevalence of trisomy 21
among mothers 35 years and older did not vary significantly by maternal race—ethnicity.

Prenatal Cytogenetic Testing and Elective Termination in Race—Ethnicity Groups
Comprising All MACDP-Eligible Birth Defects

Prenatal cytogenetic testing was reported significantly less frequently among Hispanic
women (Table I1) compared with non-Hispanic white women (odds ratio [OR] 0.66, 95% ClI
0.56-0.78) using a multivariate logistic regression model to adjust for birth year and
maternal age. In contrast, non-Hispanic black women underwent a similar frequency of
prenatal cytogenetic testing (OR 0.95, 95% CI 0.87-1.00). However, compared with non-
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Hispanic white women, both non-Hispanic black and Hispanic women were significantly
less likely to undergo elective termination after an abnormal prenatal cytogenetic test result
(OR 0.50, 95% CI 0.36-0.70 and OR 0.49, 95% CI 0.27-0.88, respectively).

Pregnancy Outcomes

The outcomes of all pregnancies with defects and of those pregnancies affected by trisomy
21 were analyzed for the years 19962005 by maternal race—ethnicity (Table I11). Among all
pregnancies with defects ascertained by MACDP, live births occurred most frequently
among Hispanics and fetal deaths occurred most frequently among non-Hispanic blacks;
elective termination occurred most frequently among non-Hispanic white pregnancies.
Among pregnancies affected by trisomy 21, live births occurred most frequently among
Hispanic and non-Hispanic black pregnancies, while elective terminations occurred most
frequently among non- Hispanic white pregnancies. Fetal deaths were similar between race-
ethnicities but occurred most frequently among non-Hispanic black pregnancies.

DISCUSSION

Utilization of Prenatal Cytogenetic Testing and Elective Pregnancy Termination

We found that maternal race—ethnicity was associated with both the utilization of prenatal
cytogenetic testing and termination of a pregnancy after diagnosis of a birth defect.
Compared with non-Hispanic white mothers, Hispanic mothers underwent prenatal
cytogenetic testing significantly less often. This finding is in keeping with the literature
which also has shown lower use of amniocentesis among Hispanic women [Baker et al.,
2004]. It has been hypothesized that race—ethnicity differences in the utilization of prenatal
diagnosis are due in part to differences in attitudes towards elective terminations [Press and
Browner, 1998; Li et al., 2008]. This is supported by our finding that non-Hispanic black
and Hispanic women were significantly less likely to undergo elective termination after an
abnormal result from a prenatal cytogenetic test.

Total and Live Birth Prevalence of Trisomy 21

In comparing the overall prevalence of trisomy 21 among race—ethnicity groups, both the
non-Hispanic black and Hispanic populations had a statistically significantly lower
prevalence than the non-Hispanic white population; however, when only the live birth
prevalence was examined, a statistically significant difference remained only for the non-
Hispanic black population. The proportion of pregnancies with trisomy 21 that resulted in
fetal death was similar among race—ethnicity groups (3.9% non-Hispanic white, 4.5% non-
Hispanic black, and 3.8% Hispanic), suggesting that the differences in the overall prevalence
of trisomy 21 largely reflect variations in the proportion of affected pregnancies that resulted
in elective termination (32.3% non-Hispanic white, 15.2% non-Hispanic black, and 5.7%
Hispanic). Indeed, when the live birth prevalence was adjusted for the estimated 74% of
elective terminations that would have otherwise resulted in a live birth, both the non-
Hispanic black and Hispanic populations again had a significantly lower prevalence of
trisomy 21 compared with the non-Hispanic white population in the same age groups.
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Effect of Maternal Age Distribution, Prenatal Cytogenetic Testing, and Elective Termination
on Prevalence of Trisomy 21

Some of these findings are in contrast to previous reports in the literature. Similar to our
observations, some studies have reported a lower prevalence of trisomy 21 among non-
Hispanic blacks compared with non-Hispanic whites [Bishop et al., 1997; Canfield et al.,
2006; Shin et al., 2009]. Unlike our data, however, others have reported as much as a 20%
higher prevalence of trisomy 21 in Hispanic populations compared with non-Hispanic
whites, while others have found no statistically significant difference between these race—
ethnicity groups [Centers for Disease Control and Prevention, 1994; Bishop et al., 1997,
Hook et al., 1999; Canfield et al., 2006; Shin et al., 2009]. Bishop et al. [1997] did report a
slightly lower prevalence of trisomy 21 among Hispanics compared with non-Hispanic
whites, but only after adjusting for the probability of survival to birth if elective termination
had not been chosen; the unadjusted live birth prevalence reported by these authors is
similar to other literature reporting a higher prevalence of trisomy 21 among Hispanics
[Bishop et al., 1997]. We hypothesize that the cause of the lower prevalence of trisomy 21
among Hispanics in the MACDP surveillance area may be at least twofold, as described
below.

Maternal Age Distribution

The Hispanic population in the MACDP area might be younger than those populations
reported in other studies, since they did not provide mean maternal age data. During the
1996-2005 time period, the mean age of all women with pregnancies =20 weeks gestation
(regardless of birth defect status) in the five-county MACDP area was 30.1 years (standard
deviation 5.7) for non-Hispanic white mothers and 25.7 (standard deviation 5.7) for
Hispanic mothers. There also was a greater proportion of mothers aged =35 years in the non-
Hispanic white population than in the Hispanic population (22.2% of non-Hispanic white
mothers compared with 7.9% of Hispanic mothers). While not reaching the level of
significance, the live birth prevalence of trisomy 21 for Hispanic mothers aged =35 years
was higher than that for white mothers aged =35 (48.7 vs. 33.6 per 10,000 live births,
respectively, Table I). The role of maternal age is supported by other data presented in Table
I. The prevalence ratios for pregnancies affected by trisomy 21 in Hispanic women stratified
by maternal age are 1.0 and 0.93 (<35 and =35, respectively), which are not significantly
different from those for non-Hispanic white women. This comparison is most likely
confounded by maternal age, as the overall PR is 0.64 for Hispanic women. If the maternal
age distributions for these two race—ethnicity populations were more similar, the overall
trisomy 21 live birth prevalence might shift towards a higher prevalence among Hispanics as
has been reported by others.

Prenatal Cytogenetic Testing and Elective Termination

As seen in our data and noted by others [Baker et al., 2004; Jones et al., 2010; Pazol et al.,
2011], there is a significant difference in the prevalence of prenatal cytogenetic testing and
of elective termination among race—ethnicity groups, which would affect the live birth
prevalence [Mikkelsen, 1992; Cornel et al., 1993; Krivchenia et al., 1993; Bishop et al.,
1997; Forrester and Merz, 1999]. Although speculative, if the same frequencies of prenatal
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cytogenetic testing and elective termination observed in the non-Hispanic white trisomy 21
population were applied to the Hispanic trisomy 21 population, the live birth prevalence of
trisomy 21 would be nearly identical for non-Hispanic whites and Hispanics (maternal age
<35 years, 7.3 and 7.4 per 10,000 live births, respectively; maternal age =35 years, 33.9 and
31.4 per 10,000 live births respectively). To our knowledge, no other study has analyzed the
prevalence of trisomy 21 for these race—ethnicity groups in light of differences in the
maternal age distribution, the frequency of prenatal testing, and the frequency of elective
termination after a prenatal diagnosis, which may explain some of the disparate results seen
in the literature and why our results differ from previous reports.

There are several limitations to these analyses. These results represent the use of prenatal
cytogenetic testing and elective termination within a population with confirmed birth
defects, rather than within the general population of all pregnant women. Also, MACDP
does not receive results from all cytogenetic laboratories that service Atlanta, which
probably results in some under-ascertainment of the actual use of cytogenetic testing and of
chromosomal diagnoses. Further, there may be differential ascertainment between race—
ethnicity groups as a result of the distribution of these groups within the catchment area, as
well as differences in access to care. The limited number of cases particularly among the
Hispanic population could influence the statistical stability of our estimates. Finally, the
probability of survival to birth if elective termination had not been chosen might differ by
race—ethnicity; the population used by Hook et al. [1989] to establish the 74% chance of
survival was based on survey responses from prenatal cytogenetics laboratories in North
America, however no demographic data or information about the responding laboratories
were provided.

This study has several strengths. This is a population-based study rather than hospital-based
or a passive registry. Also, MACDP uses multiple ascertainment sources (such as birth
hospitals, pediatric hospitals, specialty clinics, perinatal offices, cytogenetics laboratories,
and vital records) to identify all infants, fetuses, or children with birth defects within the
five-county catchment area. Highly trained MACDP abstractors actively search multiple
sources at each ascertainment site and all medical records of identified cases are thoroughly
reviewed to assure completeness of information. Finally, case abstractions are reviewed
through a multi-tiered system involving pediatric and clinical genetics staff to ensure
accuracy of diagnosis.

CONCLUSION

Overall, our data suggest that, in addition to possible biological causes such as maternal age,
social factors (opinions about testing, attitudes regarding elective termination, and access to
care) might play a large role in the race—ethnicity differences observed in the prevalence of

trisomy 21.

AmJ Med Genet A. Author manuscript; available in PMC 2015 July 28.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jackson et al. Page 8

Acknowledgments

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 Prevention

REFERENCES

Baker D, Teklehaimanot S, Hassan R, Guze C. A look at a Hispanic and African American population
in an urban prenatal diagnostic center: Referral reasons, amniocentesis acceptance, and
abnormalities detected. Genet Med. 2004; 6:211-218. [PubMed: 15266209]

Bishop J, Huether CA, Torfs C, Lorey F, Deddens J. Epidemiologic study of Down syndrome in a
racially diverse California population, 1989-1991. Am J Epidemiol. 1997; 145:134-147. [PubMed:
9006310]

Brett KM, Schoendorf KC, Kiely JL. Differences between black and white women in the use of
prenatal care technologies. Am J Obstet Gynecol. 1994; 170:41-46.

Canfield MA, Honein MA, Yuskiv N, Xing J, Mai CT, Collins JS, Devine O, Petrini J, Ramadhani
TA, Hobbs CA, Kirby RS. National estimates and race/ethnic-specific variation of selected birth
defects in the United States, 1999-2001. Birth Defects Res A Clin Mol Teratol. 2006; 76:747-756.
[PubMed: 17051527]

Caughey AB, Hopkins LM, Norton ME. Chorionic villus sampling compared with amniocentesis and
the difference in the rate of pregnancy loss. Obstet Gynecol. 2006; 108:612—-616. [PubMed:
16946222]

Centers for Disease Control and Prevention. Down syndrome prevalence at birth—United States,
1983-1990. MMWR Morb Mortal Wkly Rep. 1994 Aug 26.:617-622. 1994. ed. [PubMed:
8065293]

Cornel MC, Breed AS, Beekhuis JR, te Meerman GJ, ten Kate LP. Down syndrome: Effects of
demographic factors and prenatal diagnosis on the future livebirth prevalence. Hum Genet. 1993;
92:163-168. [PubMed: 8370583]

Correa A, Cragan JD, Kucik JE, Alverson CJ, Gilboa SM, Balakrishnan R, Strickland MJ, Duke CW,
O’Leary LA, Riehle-Colarusso T, Siffel C, Gambrell D, Thompson D, Atkinson M, Chitra J.
Reporting birth defects surveillance data 1968-2003. Birth Defects Res A Clin Mol Teratol. 2007;
79:65-186. [PubMed: 17278144]

Cragan JD, Gilboa SM. Including prenatal diagnoses in birth defects monitoring: Experience of the
Metropolitan Atlanta Congenital Defects Program. Birth Defects Res A Clin Mol Teratol. 2009;
85:20-29. [PubMed: 19089857]

Division of Birth Defects and Developmental Disabilities, National Center on Birth Defects and
Developmental Disabilities Centers for Disease Control and Prevention, Public Health Service,
U.S. Department of Health and Human Services. Birth defects and genetic diseases branch 6-digit
code for reportable congenital anomalies. Atlanta, GA: 2007.

Forrester MB, Merz RD. Prenatal diagnosis and elective termination of Down syndrome in a racially
mixed population in Hawaii, 1987-1996. Prenat Diagn. 1999; 19:136-141. [PubMed: 10215071]

Harris RJ, Mills EW. Religion, values and attitudes toward abortion. J Sci Study Relig. 1985; 24:119-
236.

Hook EB, Topol BB, Cross PK. The natural history of cytogenetically abnormal fetuses detected at
midtrimester amniocentesis which are not terminated electively: New data and estimates of the
excess and relative risk of late fetal death associated with 47, +21 and some other abnormal
karyotypes. Am J Hum Genet. 1989; 45:855-861. [PubMed: 2589318]

Hook EB, Carothers AD, Hecht CA. Elevated maternal age-specific rates of Down syndrome liveborn
offspring of women of Mexican and Central American origin in California. Prenat Diagn. 1999;
19:245-251. [PubMed: 10210123]

Jones, RK.; Finer, LB.; Singh, S. Characteristics of U.S. abortion patients, 2008. New York:
Guttmacher Institute; 2010.

AmJ Med Genet A. Author manuscript; available in PMC 2015 July 28.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Jackson et al.

Page 9

Krivchenia E, Huether CA, Edmonds LD, May DS, Guckenberger S. Comparative epidemiology of
Down syndrome in two United States population, 1970-1989. Am J Epidemiol. 1993; 137:815-
828. [PubMed: 8484373]

Li DK, Karlberg K, Wi S, Norem C. Factors influencing women’s acceptance of prenatal screening
tests. Prenat Diagn. 2008; 28:1136-1143. [PubMed: 19003797]

Mikkelsen M. The impact of prenatal diagnosis on the incidence of Down syndrome in Denmark. Birth
Defects Orig Artic Ser. 1992; 28:44-51. [PubMed: 1489956]

National Birth Defect Prevention Network. Guidelines for conducting birth defects surveillance.
Atlanta, GA: National Birth Defects Prevention Network, Inc.; 2004.

Pazol K, Zane S, Parker WY, Hall LR, Gamble SB, Hamdan S, Berg C, Cook DA. Abortion
surveillance—United States, Abortion surveillance—United States, 2007. MMWR Surveill Summ.
2011; 60:1-42.

Press N, Browner CH. Characteristics of women who refuse an offer of prenatal diagnosis: Data from
the California maternal serum alpha fetoprotein blood test experience. Am J Med Genet. 1998;
78:433-445. [PubMed: 9714010]

Rasmussen SA, Moore CA. Effective coding in birth defects surveillance. Teratology. 2001; 64:S3-
S7. http://www.cdc.gov/ncbhddd/birthdefects/documents/MACDPcode0807.pdf. [PubMed:
11745837]

SAS Institute, Inc.. SAS software. Version Release 9.2. Cary, NC: 2008.

Shin M, Besser LM, Kucik JE, Lu C, Siffel C, Correa A. Prevalence of Down syndrome among
children and adolescents in 10 regions of the United States. Pediatrics. 2009; 124:1565-1571.
[PubMed: 19948627]

Siffel C, Correa A, Cragan J, Alverson CJ. Prenatal diagnosis, pregnancy terminations and prevalence
of Down syndrome in Atlanta. Birth Defects Res A Clin Mol Teratol. 2004; 70:565-571.
[PubMed: 15368554]

SPSS: An IBM Company. PASW Statistics 18.0.0. Chicago, IL: 2009.

AmJ Med Genet A. Author manuscript; available in PMC 2015 July 28.


http://www.cdc.gov/ncbddd/birthdefects/documents/MACDPcode0807.pdf

Page 10

Jackson et al.

“(S0°0 > d) sJeak > pabe siayiow aHym d1uedsiH-Uou Buowe SaWo9IN0 YuIg [[e YHM paledwod sousiayip Juedisiubis Ajjeonsnels

p

*(T000°0 > d) S48U1owW 8)yM d1uedsiH-UoU e Buowe SaWooINo YuIg |18 Yim patedwod aousiayip Juesiiubis Ajjean neis

“uoiBal JAOWIN 38U} Ul SYLIG 8A1] 000°0T Jad 8oUs[eAsld

q

"SOIMIDIUY19-90BI J3Y10 40 350y} BuIpnjoul ‘(daDVIA) weibold s1oayaq [enuabuod eiuepy ueljodosapy sy} ul syuig aAl| Jo Jaquinu el

'$90IN0S JUBLIUIBLIBISE dADVIA SU} 18 PUN0y J0U SeMm P10231 AISAI3P B YOIYM 10} TZ Awosti yum Ajjereuald pasoubelp saioueubald

‘|eAJBIUI BOUBPIIUOD ‘|D

§T-€L0 ¥T1-8L0 980950 <T¥.0 860650 9.0-¥50
0T 0T 6690 260 yoLo 6790 Weseey  Jualeyey  Jualakey
€€.69¢ 8TI-€L ¢€GI-€0T T.GT6E 789G €€T-¢0T ¢85 V¥vr GO0T-¥.L €0C V9T 9€s8Er 68 TL GGIVET
0'¢s €6 x4 (A7 L9 9711 808 6'8 81 S8y 8 a2’
4 14 9 TC 9T VA 96 6¢ ¢t ¢eT ¥S 98T
¢'¢-86'0 L'1-880 C¢'1-¢/0 9971-¢60 TT-¢90 €6'0-¥90
ST T 160 1 180 all’0 aJaley  1UaIaey  Jualaley
§69-€ve ¢€T1-69 LVI-86 €6/ 8¢CE €.6'V L'TT-6'8 L6698 6819 6VI9TT <cO0rL1€ 67.€9 G<¢I-90T
A 14 88 0¢t oy 09 ¢oT 9'€ee €L el 09¢ 0L ST
0¢ €9 €6 16 86 68T 8€T SO0T eve €L¢ 98¢ 6G9
€7-990 €T-S/0 80-¢S0 TT-€L0 S6'0850 €L0-€S0
€60 0T o¥9'0 160 pvL0 2¢90 UaJRey  JusseyeN  ueeyey
TL.-96€ v'¢1-8L €9T1-TTT 8V9-9Gy 8'8-19 8VYT-GTT 9/9-L¢S 9T1-€8 T¢€-06T €¢9-L19 L6767, GLI-¢Gl
€65 86 Ve €S €L 0€T L'6S 8'6 071¢ 8'9¢ A €91
e 0L 0T €T 0cT €ve 174 i 98¢ ey 9G€ 062
ST’ 6TETL  ELV'LL 9897z 8E9'E9T  V/Z'98T  LvO'TY  9Zv'SVT  ELV'VET  viv'9L  98Ls0p  e09TYBY
Ge< Ge> 1\ Gge< Ge> 1\ GE< ge> 1\ Ge< qe>
oluedsiH »oe|g siuedsiH-uoN 311y d1uedsiH-uoN uoibay AunoD-anl4 dADVIN

12 %S6

Ol3eJ dous[ensld

1D %56

%wo:m_gma paisnipy

U ‘WJa) 8AR9318 Tz AwosH L
1D %56

Ol3eJ d2Us[eAsld

1D %S6

qeouslensld

U ‘syuiq aAl] Tz Awosi
10 %S6

0l3eJ 32Us[eAdld

1D %S6

g@dualenald

U ‘sawoano |fe Tz Awosu

U 'syuIq aAl]| 10

S002—966T ‘ejue|y ueyjodonain

‘aby pue Anoluyig—soey eutsrelN Ag paiussald ‘uoneuIwIa L 8A108|3 4oy paisnipy pue paisnipeun ‘Tz AwosuiL Jo 8ousjeAald yuig aAIT ‘(,
S3LI02INO UMOUNUN PUB ‘SUCITRUILLISL 9AI199]T ‘syreaq [el1e4 ‘syiig oAl JO wnS) sawodnQ Asueubald || Buowy Tz AWOSIIL JO S81eWNIST adua|eAald

Author Manuscript

| 31avl

Author Manuscript

Author Manuscript

Author Manuscript

AmJ Med Genet A. Author manuscript; available in PMC 2015 July 28.



Page 11

Jackson et al.

"(50°0 > d) s1eak ge> pabe siayiow s1ym dluedsiH-uou Buowre aousjeaald yuig aal paisnipe yim patedwod aousiayip Juediiubis >__8:m_§ms

(T00°0 S d) SJayiow anym d1uedsiH-uou |fe Buowre asusjensald yuig aAll paisnipe ylim pasedwod aduaiapip uediiubis >__S:m_§mm

‘[(¥2'0 x suoneulw.a)

9AI1193]3) + SYLIQ Al = SUuIg aAl| paisnipe] suoneuIwia) A8 TZ AWOSLI JO [RAIAINS %%t/ 10y paisnipe uoibal weibold s109)aq [elusbuo) eluely ueljodonial ayl ul syuig aAl] 000‘0T Jed mo:m_ge&

(T0°0> d) S4auypow 8uym dluedsiH-uou e Buowre sdusjeasld yuig aAl] paisnipeun yim pasedwod aduaiayip Juediyiubis >__8_Hm_§mm

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AmJ Med Genet A. Author manuscript; available in PMC 2015 July 28.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Jackson et al.

TABLE Il

Adjusted Odds Ratios” for Prenatal Cytogenetic Testing and for Elective Termination Among Pregnancies

With Birth Defects by Maternal Race—Ethnicity, Metropolitan Atlanta, 1996-2005

All pregnancies with defects ascertained by MACDP 7,995

Prenatal cytogenetic test (PCT), n 1,550
Odds ratio Referent
95% ClI

Elective termination after PCT, n 325
Odds ratio Referent
95% ClI

Elective termination after abnormal PCT result, n 242
Odds ratio Referent
95% ClI

Non-Hispanic White  Non-Hispanic Black

6,326
912
0.95

0.87-1.0
130
0.64"
0.51-0.81
78
0.50

0.36-0.70

Hispanic
2,473
208
0.662
0.56-0.78
29
0.66

0.43-1.0
18
0.49"
0.27-0.88

MACDP, Metropolitan Atlanta Congenital Defects Program; ClI, confidence interval.
*
Adjusted for maternal age and year of index pregnancy.

a., . . R . . . .
Statistically significant difference compared to non-Hispanic white mothers.
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