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Abstract

Background: Using the National Birth Defects Prevention Network (NBDPN) annual data 

report, U.S. national prevalence estimates for major birth defects are developed based on birth 

cohort 2010–2014.

Methods: Data from 39 U.S. population-based birth defects surveillance programs (16 active 

case-finding, 10 passive case-finding with case confirmation, and 13 passive without case 

confirmation) were used to calculate pooled prevalence estimates for major defects by case-finding 

approach. Fourteen active case-finding programs including at least live birth and stillbirth 

pregnancy outcomes monitoring approximately one million births annually were used to develop 

national prevalence estimates, adjusted for maternal race/ethnicity (for all conditions examined) 
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and maternal age (trisomies and gastroschisis). These calculations used a similar methodology to 

the previous estimates to examine changes over time.

Results: The adjusted national birth prevalence estimates per 10,000 live births ranged from 0.62 

for interrupted aortic arch to 16.87 for clubfoot, and 19.93 for the 12 critical congenital heart 

defects combined. While the birth prevalence of most birth defects studied remained relatively 

stable over 15 years, an increasing prevalence was observed for gastroschisis and Down syndrome. 

Additionally, the prevalence for atrioventricular septal defect, tetralogy of Fallot, omphalocele, and 

trisomy 18 increased in this period compared to the previous periods. Active case-finding 

programs generally had higher prevalence rates for most defects examined, most notably for 

anencephaly, anophthalmia/microphthalmia, trisomy 13, and trisomy 18.

Conclusion: National estimates of birth defects prevalence provide data for monitoring trends 

and understanding the impact of these conditions. Increasing prevalence rates observed for 

selected conditions warrant further examination.
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1 | INTRODUCTION

Birth defects are congenital structural or genetic conditions that cause significant health and 

developmental complications. They remain a major contributor of infant mortality and 

lifelong disabilities (Centers for Disease Control and Prevention (CDC), National Vital 

Statistics Report, 2015; Decoufle, Boyle, Paulozzi, & Lary, 2001). Compared to children 

without birth defects, children with birth defects are more likely to experience 

hospitalizations as well as neurologic and cognitive impairments (Arth et al., 2017; Decoufle 

et al., 2001; Eide, Skjaerven, Irgens, Bjerkedal, & Oyen, 2006; Petterson, Bourke, Leonard, 

Jacoby, & Bower, 2007).

Overall, approximately 3–5% of births are affected by a birth defect (Bower, Rudy, 

Callaghan, Quick, & Nassar, 2010; CDC, 2008; Texas Birth Defects Registry, 2016). The 

prevalence of major birth defects collectively appears to remain stable, but variations can be 

seen for selected conditions, for example, increasing prevalence of gastroschisis (Jones et al., 

2016; Kirby et al., 2013) and trisomy 18 (Langlois, Marengo, & Canfield, 2011); and 

decreasing prevalence of neural tube defects (Williams et al., 2015).

The United States lacks a national population-based surveillance program to track major 

birth defects, but most states have established systems to provide ongoing monitoring. 

However, variability in how programs collect and verify birth defects cases using different 

data sources hampers efforts to continuously generate reliable national estimates (Mai et al., 

2015). In 2006, Canfield et al. provided the first national estimates for 21 birth defects 

obtained from population-based birth defects surveillance systems with active case-finding 

ascertainment methodology. The national estimates were updated in 2010 (Parker et al., 

2010) and included an examination of the impact of pregnancy outcomes on prevalence 

estimates for the most common neural tube defects and trisomies. In this analysis, we 
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provide more recent national estimates for an expanded list of major birth defects (including 

12 critical congenital heart defects [CCHDs]), re-examine the variability in estimates for 

each condition, refine previous prevalence estimates on racial/ethnic prevalence differences, 

and examine the birth defects prevalence among the different birth cohort periods.

2 | METHODS

The National Birth Defects Prevention Network (NBDPN) 2017 Congenital Malformations 

Surveillance Report included population-based data for up to 47 major birth defects from 39 

population-based birth defects surveillance programs for birth cohort 2010–2014 (Lupo et 

al., 2017). Since programs use International Classification of Diseases (ICD) or modified 

ICD codes to identify potential birth defects cases (case ascertainment), data from the 2017 

report were used to minimize any potential effect of the ICD coding transition in the United 

States (effective October 1, 2015). A call for data from the NBDPN Data Committee was 

sent to all state birth defects contacts in April 2017 with a data dictionary containing the 

requested conditions (Table S1). Aggregate state data by selected variables were submitted 

to the CDC for central processing and analyses, and to generate national estimates for 

selected major birth defects.

For this study, clinical and programmatic expertise was used to narrow the NBDPN birth 

defects list to 29 birth defects for inclusion given their public health importance and 

relatively consistent diagnostic accuracy at birth or soon after birth. These conditions cover a 

range of organ systems: central nervous (anencephaly, encephalocele, spina bifida without 

anencephaly); eye (anophthalmia/microphthalmia); cardiovascular (atrioventricular septal 

defect (AVSD), coarctation of the aorta, common truncus/truncus arteriosus, double outlet 

right ventricle (DORV), Ebstein anomaly, hypoplastic left heart syndrome (HLHS), 

interrupted aortic arch, pulmonary valve atresia—with and without stenosis, single ventricle, 

tetralogy of Fallot (TOF), total anomalous pulmonary venous connection (TAPVC), 

transposition of the great arteries (TGA)—any type and specifically dextro-TGA (d-TGA), 

and tricuspid valve atresia—with and without stenosis); orofacial (cleft lip with and without 

cleft palate, cleft palate alone); gastrointestinal (esophageal atresia/tracheoesophageal 

fistula, rectal and large intestinal atresia/stenosis, small intestinal atresia/stenosis); 

musculoskeletal (clubfoot, diaphragmatic hernia, gastroschisis, all limb deficiencies, 

omphalocele); and chromosomal (trisomy 13, trisomy 18, Down syndrome). The NBDPN 

list of birth defects was updated in 2014 (Mai et al., 2014), thus allowing the current 

presentation of national estimates for each of the 12 CCHDs being monitored as part of 

CCHD screening by sites that were able to distinguish CCHD (e.g., pulmonary valve atresia) 

from codes that broadly encompassed critical and noncritical CHD (e.g., pulmonary valve 

atresia and stenosis). These CCHDs include: coarctation of the aorta, common truncus/

truncus arteriosus, DORV, Ebstein anomaly, HLHS, interrupted aortic arch, pulmonary valve 

atresia, single ventricle, TOF, TAPVC, d-TGA, and tricuspid valve atresia. To develop a 

national birth prevalence estimate for the total CCHD category, eight programs (Arkansas, 

California, Iowa, Massachusetts, North Carolina, Oklahoma, Texas, and Utah) provided de-

duplicated total CCHD case information using the same dataset submitted for the annual 

report to ensure that cases were only counted once for the total CCHD category. Finally, two 

conditions were regrouped; limb deficiencies were merged into one category and orofacial 
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clefts were split into three categories (cleft lip only, cleft palate only, and cleft lip with cleft 

palate). Infants with birth defects from more than one defect category were included in each 

applicable major defect category.

Programs were stratified into three case-finding methodologies: active case-finding (n = 14), 

passive case-finding with case verification (n = 13), and passive case-finding without case 

verification (n = 10). Programs using active case-finding review discharge diagnostic indices 

and hospital specific lists found in units providing obstetrical, neonatal, surgical, and 

pathology services to ensure accuracy and completeness of ascertainment of infants with 

major birth defects. Following initial identification of cases, medical records are abstracted 

from birth hospitals, pediatric referral hospitals, and other sources such as genetics 

laboratories. Programs with passive case-finding rely on mandated reporting by physicians 

or hospitals, or on linkage of existing administrative health data sources, such as hospital 

discharge and claims data, to identify cases. Some of these programs then conduct follow-up 

medical record review for selected or all reported cases to collect additional medical 

information to eliminate false positives or to further refine the case diagnosis, for example, 

distinguishing between gastroschisis and omphalocele.

Programs were included in the current national estimates if they use an active case-finding 

methodology that ascertains at least live birth and stillbirth cases. Program-specific 

pregnancy outcome inclusion criteria are available in the 2017 NBDPN Congenital 

Malformations Surveillance Report (Lupo et al., 2017). Data for this report covered 

deliveries occurring during 2010–2014. Programs meeting these case inclusion criteria (n = 

14) include: Arizona, Arkansas, California, Delaware, Georgia (Metropolitan Atlanta), 

Hawaii, Iowa, Massachusetts, North Carolina, Oklahoma, Puerto Rico, South Carolina, 

Texas, and Utah. The following states contributed to the national prevalence estimate table: 

Arkansas (2010–2013), California, Georgia (Metropolitan Atlanta), Iowa, Massachusetts 

(2011–2014), North Carolina, Oklahoma, Puerto Rico, South Carolina, Texas, and Utah. In a 

subanalysis to examine the impact of pregnancy outcome inclusion for selected central 

nervous system and chromosome conditions, 11 of these 14 programs provided case count 

by pregnancy outcomes (live birth, live birth and stillbirths, and all birth outcomes).

We used SAS 9.4 (Cary, NC) for data cleaning and analysis. The findings were 

independently validated by a second data analyst. Crude prevalence estimates were 

calculated overall and stratified by five race/ethnicity categories: White non-Hispanic, Black 

non-Hispanic, Hispanic, Asian/Pacific Islander non-Hispanic, and American Indian/Alaska 

Native non-Hispanic (other/unknown not displayed). For trisomy and gastroschisis cases, the 

data were also grouped into six maternal age categories: <20, 20–24, 25–29, 30–34, 35–39, 

and 40+ years (unknown not displayed). We applied a direct standardization method for 

observed prevalence to the annual U.S. live birth population (annual average for years 2010–

2014) by maternal race/ethnicity for all defects and by maternal age for trisomies and 

gastroschisis (NBDPN, 2004). For this analysis, adjusted prevalence refers to the direct 

standardization method. The confidence intervals for prevalence estimates were computed 

using Poisson exact method. Confidence limits for estimated annual cases were based on the 

confidence limits for the national prevalence estimates using gamma intervals (Fay & Feuer, 

1997).
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The methodology used to calculate national prevalence estimates for this analysis was 

similar to two previous studies (Canfield et al., 2006; Parker et al., 2010) to allow for 

examination of change in the prevalence over the different birth cohort periods (non-

overlapping confidence intervals). The category, “cleft lip with and without cleft palate,” 

was combined for this analysis to be consistent with previous presentations; however, the 

category, “limb deficiencies (reduction defects),” could not be collapsed across the time 

periods and was presented separately.

3 | RESULTS

The population-based case counts and crude prevalence for major birth defects by state birth 

defects program primary case-finding methodology (active, passive, passive with case 

verification) are shown in Table S2. All other tables presented in this analysis use data from 

the 14 population-based active case-finding programs that met inclusion criteria for the 

national estimates analyses.

The pooled counts and crude prevalence for 29 major birth defects by maternal race/

ethnicity for the 14 active case-finding programs are presented in Table 1; these programs 

cover a live birth population of 5,186,504 or 26% of all births occurring in the United States 

during the birth years 2010–2014. The most prevalent conditions observed overall for this 

analysis are clubfoot, Down syndrome, cleft lip with or without cleft palate, and pulmonary 

valve atresia and stenosis. Prevalences of these defects remained high when stratified by 

racial/ethnic groups in Table 1, although variations in lowest and highest prevalence rates by 

race/ethnicity were observed. Generally, Asian/Pacific Islander (non-Hispanic) births 

showed the lowest prevalence for a number of the conditions, including anencephaly, AVSD, 

clubfoot, coarctation of the aorta, Ebstein anomaly, esophageal atresia/tracheoesophageal 

fistula, gastroschisis, limb deficiencies (reduction defects), omphalocele, pulmonary valve 

atresia and stenosis, spina bifida, and transposition of the great arteries. Conversely, 

Hispanic and American Indian/Alaska Native (non-Hispanic) births had some of the highest 

prevalence rates for the conditions studied. Some of the conditions where Hispanic births 

had the highest prevalence include anencephaly, anophthalmia/microphthalmia, common 

truncus, Ebstein anomaly, single ventricle, TAPVC, transposition of the great arteries, rectal 

and large intestinal atresia/stenosis, and trisomy 21; while selected conditions with highest 

prevalence for non-Hispanic American Indian/Alaska Native births include tricuspid valve 

atresia, gastroschisis, cleft lip alone, DORV, cleft lip with cleft palate, pulmonary valve 

atresia, and encephalocele.

The prevalence distribution for 29 birth defects from active case-finding surveillance 

programs is shown in Figure 1. State-specific crude prevalence estimates are plotted together 

with the pooled crude and adjusted prevalence estimates for each defect. Pulmonary valve 

atresia and stenosis and coarctation of the aorta show the greatest variability in prevalence 

across the 14 states, whereas the other heart defects in the analysis appear to have less 

variability. Other defects with degrees of variation include two trisomies (21 and 18), and to 

a lesser extent, limb reduction defects.
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Adjusted national estimates for 29 major birth defects are presented in Table 2. Of the 

conditions studied, the most prevalent overall, in descending order, were clubfoot 

(16.87/10,000 live births), Down syndrome (14.14/10,000 live births when adjusted for 

maternal race/ethnicity, and 15.74/10,000 live births when adjusted for maternal age), cleft 

lip with or without cleft palate (10.00/10,000 live births), and pulmonary valve atresia and 

stenosis (9.51/10,000 live births, which was mostly driven by the prevalence of pulmonary 

valve stenosis). The national birth prevalence estimate for overall CCHDs that are targets for 

newborn screening is 19.93/10,000 live births (95% CI 19.74–20.13) (data not shown). The 

estimate takes into account potential over-counting of cases within the total CCHD category 

since cases with multiple CCHDs are only counted once (about 17% cases had more than 

one CCHD). This translates to about 1 case per 502 births or 7,847 infants with a CCHD 

each year in the United States (95% CI 7,770–7,925).

When examining the national prevalence estimates across three time periods (birth cohort 

1999–2001 from Canfield et al. (2006); birth cohort 2004–2006 from Parker et al. (2010); 

and birth cohort 2010–2014 from this analysis), the estimated national prevalence remained 

relatively stable for most conditions (Table 3). However, an increasing prevalence for the 

second and third time periods were observed for gastroschisis and Down syndrome. For four 

conditions (AVSD, TOF, omphalocele, and trisomy 18) the birth prevalence from this time 

period appeared to be higher than the previous periods, while orofacial clefts showed a slight 

prevalence decrease.

Table 4 presents the prevalence estimates for two central nervous system conditions and 

three chromosomal conditions by pregnancy outcomes (live birth, live birth and stillbirths, 

and all birth outcomes). Live birth cases contributed to only 34% of the anencephaly cases, 

44% for trisomy 18 cases, and 55% for trisomy 13 cases, while they were much higher for 

Down syndrome (87%) and spina bifida (84%).

4 | DISCUSSION

National population-based estimates for 29 birth defects were calculated using confirmed 

diagnoses from medical records obtained from active case-finding birth defects surveillance 

programs. These programs examined approximately 5.2 million live births for the 2010–

2014 birth cohorts, covering approximately 26% of the annual birth population of the United 

States. This analysis examined prevalence changes over three distinct birth cohort periods 

(Canfield et al., 2006; Parker et al., 2010) and found relative stability in the national 

prevalence estimates for most conditions examined with the exception of six conditions 

(gastroschisis, Down syndrome, trisomy 18, AVSD, TOF, and omphalocele), which showed 

an increase in the prevalence across one or more of the time periods included in the analysis.

The national prevalence estimates presented here are based on the best available evidence in 

the United States. These estimates utilize data on confirmed cases of birth defects from 

population-based surveillance programs broadly representative of the demographic and 

geographic distribution across the United States. We also provide data on prevalence by 

maternal race/ethnicity and maternal age, factors by which birth defects prevalence and 

outcomes have been shown to vary (Canfield et al., 2014; Wang et al., 2015). The prevalence 
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for all presented defects was adjusted for maternal race/ethnicity. Additionally, for the three 

chromosomal anomalies included in this report, national estimates were also adjusted for 

maternal age. The estimated number of cases of trisomy 13, 18, and Down syndrome 

increased when maternal age was taken into account, due to higher prevalence among older 

mothers and perhaps also to the increasing proportion of all births over time occurring to 

older mothers (35+ years of age) (Hamilton, Martin, & Osterman, 2016).

Inclusion of cases with pregnancy outcomes other than live birth provides for more accurate 

estimates of prevalence of the selected defects. Data from the 11 birth defects surveillance 

programs with ascertainment of live births, stillbirths, and other pregnancy outcomes (Table 

4) highlight the importance of conducting surveillance of neural tube defects, trisomies, and 

other conditions for all outcomes of pregnancy; in the case of anencephaly, trisomy 13, and 

trisomy 18, severe under-estimation of cases occurs when surveillance is conducted only 

among live births.

Evaluation of prevalence rates by maternal race/ethnicity may improve our understanding of 

risk factors for specific subpopulations and is useful when examining focused prevention 

efforts. Supplementation of folic acid has been shown to be important for the prevention of 

neural tube defects (Berry et al., 1999; Czeizel & Dudas, 1992; MRC Vitamin Study 

Research Group, 1991), and the lower blood folate levels found among Hispanic women of 

child-bearing age (Pfeiffer et al., 2012; Tinker, Hamner, Qi, & Crider, 2015) could help 

explain the higher prevalence rates of anencephaly and spina bifida among Hispanic women. 

Among non-Hispanic Asian or Pacific Islanders, rates of these conditions tend to be lower 

than among other racial ethnic groups. This is also true for cardiovascular and 

musculoskeletal birth defects, but there are no explanations for these lower rates. Orofacial 

defects are higher among non-Hispanic Asian or Pacific Islanders, which has been 

previously reported by Canfield and colleagues (Canfield et al., 2014). Rates of clubfoot, 

diaphragmatic hernia and gastroschisis tend to be higher among non-Hispanic American 

Indian or Alaska Natives. Variations in prevalence of maternal medical conditions and risk 

factors may contribute to the disparities in prevalence of these phenotypes. In a recent study 

of selected birth defects among American Indian/Alaskan Natives, Marengo et al. (2018) 

found a twofold increased prevalence of gastroschisis compared to non-Hispanic Whites; 

however, this association was no longer evident after adjustment for risk factors such as 

maternal age, education, diabetes, and smoking. This supports the hypothesis that such 

factors may play a role in the increased prevalence of these birth defects among the Native 

American/Alaskan Native population.

We also found a higher prevalence of limb deficiencies and omphalocele among non-

Hispanic Blacks. Non-Hispanic Blacks also had a higher prevalence of trisomy 13 compared 

to other racial/ethnic populations, which may contribute to the higher prevalence of 

omphalocele, a frequently co-occurring birth defect with this condition.

Since the addition of newborn screening for CCHDs to the Recommended Uniform 

Screening Panel in 2011, there has been a growing need for CCHD prevalence data to aid in 

monitoring and evaluation of screening. A previous NBDPN report noted state-specific 

individual CCHD defect prevalence (Mai et al., 2012), but this report provides the first 

Mai et al. Page 7

Birth Defects Res. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



national prevalence estimate of overall CCHDs that are targets for newborn screening using 

data from standard definitions among multiple active population-based surveillance 

programs in the United States. Mahle et al. (2009) provided an estimated prevalence of all 

congenital heart defects (CHDs) at 80–90/10,000, or 1 in 110 births (Mahle et al., 2009), 

with approximately 25% or 22.5/10,000 of those births having a CCHD. Two studies using 

data from the Metropolitan Atlanta Congenital Defects Program (MACDP) estimated overall 

CCHD prevalence between 15.6–17.3/10,000 births (Oster et al., 2013; Reller, Strickland, 

Riehle-Colarusso, Mahle, & Correa, 2008). However, estimating the prevalence of CCHDs 

that are targets for newborn screening has been challenging given the variability in 

surveillance methodology, such as different case definitions, coding, and inclusion years. 

Furthermore, an infant can have more than one CCHD; thus, summation of individual defect 

subtype prevalence may result in over-estimation of overall CCHD prevalence. The de-

duplicated pooled CCHD prevalence estimate of 19.93/10,000 births in this analysis is 

consistent with previous literature while providing a national estimate using a standard case 

definition for all CCHDs. These data provide baseline prevalence estimates for an important 

category of birth defects as newborn screening of babies born with these conditions 

continues.

4.1 | Trends in birth defects

Clubfoot was observed to have the highest prevalence of the conditions examined in this 

paper. A previous NBDPN multistate collaborative project examining clubfoot (Parker et al., 

2009) presented lower total prevalence than the prevalence reported in this analysis, but a 

similar pattern was observed across maternal race/ethnicity categories with Asian/Pacific 

Islander showing the lowest prevalence. However, clubfoot was only added to the NBDPN 

list of ascertained birth defects beginning with the 2014 annual report (starting with 2007 

birth cohort year) so the prevalence could not be calculated for the other two papers 

presented in Table 3.

Most of the birth defects examined here exhibited relatively stable prevalence over time. Of 

interest, the current data show that neural tube defects are no longer declining, consistent 

with a recent report (Williams et al., 2015). Gastroschisis continues to increase in 

prevalence, although at a less rapid annual percent change (Jones et al., 2016; Kirby et al., 

2013; Short et al., 2019). A slight increasing prevalence for Down syndrome when age-

adjusted shows the impact of increasing maternal age on the overall prevalence compared to 

the nonadjusted age prevalence.

Our finding of an increase in trisomy 18 prevalence over time also has been reported in other 

studies (Langlois et al., 2011; Tonks, Gornall, Larkins, & Gardosi, 2013). Tonks et al. (2013) 

found a statistically significant increase for trisomy 18, but not for trisomy 13, in the United 

Kingdom between 1995–1999 and 2005–2009, which is generally consistent with our 

findings. Similarly, they also found a stronger association between advanced maternal age 

and trisomy 18 than for trisomy 13. The authors suggest that the increase in trisomy 18 in 

their study was likely due to a combination of a trend in earlier prenatal detection (especially 

among older women), and increasing maternal age during this time. A similar explanation is 

plausible in our finding, but needs further investigation.
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Several other conditions showed increased prevalence rates at one or more time periods in 

this analysis, including AVSD, TOF, and omphalocele. The reasons for these findings are not 

clear. It is possible that the increase in omphalocele and AVSD are related to an increasing 

prevalence of trisomy 18 and Down syndrome, respectively. In MACDP, about 70% of the 

cases of AVSD were associated with Down syndrome (Miller et al., 2010). Additional 

research is needed to determine whether the trends in omphalocele and AVSD are also 

evident among infants with nonsyndromic (isolated) defects.

4.2 | Variation in prevalence estimates between programs

Possible reasons for the observed variations in prevalence estimates of birth defects among 

surveillance programs include variations in clinical manifestations, reporting, case 

ascertainment (i.e., sensitivity), case classification and inclusion and exclusion criteria (i.e., 

specificity, inclusion of possible/probable diagnoses), chance, and populations at risk (Mai et 

al., 2015). Birth defects with milder clinical manifestations are less likely to be recognized 

and reported consistently than more severe cases. Surveillance programs may differ in the 

extent to which severity of a clinical manifestation or objective assessment are used as 

criteria for inclusion in their database. Case ascertainment can encompass a spectrum of 

activities, such as (a) relying on vital records or passive reports from a limited number of 

data sources to seeking information actively from all possible data sources; (b) seeking 

information on live births only to seeking information on live births, still births, and 

pregnancy terminations; and (c) collecting data on birth defects only during the first year of 

life to collecting data on children with birth defects up to or beyond 2 years of age (Mai et 

al., 2016; Mai, Correa, et al., 2015). Approaches to case classification can vary from being 

based on information available from administrative datasets only to being based on 

diagnoses available from medical records with confirmatory objective tests or evaluations by 

clinical geneticists or dysmorphologists. Because of their underlying relatively low 

prevalence (i.e., <1 per 1,000 births), specific types of birth defects are expected to exhibit 

natural variations across regions, particularly when the numbers of births under observation 

per region tends to be relatively small (i.e., <100,000). Populations that differ in age, race/

ethnicity, and other regional characteristics are likely to have different underlying 

susceptibilities and/or risk factors and this could manifest itself in differences in prevalence. 

The wider variation in prevalence observed for pulmonary valve atresia and stenosis was 

probably due to differences in severity criteria and coding utilization for inclusion; for 

clubfoot, variation could be due to differences in case classification and extent of exclusion 

of cases secondary to neural tube defects; and for Down syndrome, variation could be due to 

differences in the proportion of pregnancies to older age women and to ascertainment of 

cases among prenatally diagnosed cases and pregnancy terminations.

The NBDPN continually works to improve the quality of registry data from U.S. birth 

defects surveillance programs and has recently implemented quality standards for these 

programs to self-evaluate their activities in relation to national standards (Anderka et al., 

2015). As more surveillance programs achieve higher levels of quality, future reports will be 

based on larger proportions of all births occurring nationwide and will become available in a 

more timely manner.
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4.3 | Strengths

The national estimates are calculated using only confirmed diagnoses obtained from medical 

records from active population-based birth defects surveillance programs that ascertain at 

least live birth and stillbirth cases. Adjusting the estimates to national live birth populations 

by race/ethnicity for all conditions allows the birth prevalence estimates to be generalized to 

the U.S. population, and the additional adjustment for age accounts for the age influence on 

the prevalence for trisomies.

The selected programs for inclusion in the analysis represented similar methodology to 

allow for comparisons across the three studies to examine trends over a 15-year period for 

major birth defects. Finally, this analysis presents for the first time the estimated prevalence 

for CCHDs using a standard definition across programs.

4.4 | Limitations

Although the case information is obtained from medical records, the level of clinical detail 

obtained for this analysis is limited. The categories sometimes do not represent homogenous 

groups of cases; cases are included whether they were isolated, multiple, or syndromic cases. 

Cases with multiple birth defects could contribute to overestimation of the total number of 

affected births, but it is important to keep in mind that the proportion of cases that are 

isolated varies by defect. The only covariates available for this analysis were maternal race/

ethnicity and age. As described above, other risk factors, such as maternal diabetes and 

smoking may contribute to differences in prevalence across different racial/ethnic groups or 

time periods. Finally, no formal trend test was performed to examine differences across the 

three time periods and changes in the ascertainment of these conditions within individual 

population-based surveillance programs could have occurred that potentially could affect the 

prevalence estimates; however, the pooled approach used should have attenuated individual 

program variations.

5 | CONCLUSION

These national estimates provide valuable information to monitor the impact of major birth 

defects in the United States and to provide a benchmark for expected prevalence for 29 

specific birth defects. Increasing prevalence rates observed for selected conditions warrant 

further examination.
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Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Distribution of prevalence of 29 selected defects from active population-based surveillance 

systems, 2010–2014 (n = 14)
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