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infant mortality from CCDs was estimated 
to be 0.34 per 1000 live births.3 

Risk factors for CCDs are complex and 
multifaceted. Both genetic factors and envi-
ronmental factors – such as smoking during 
pregnancy, pregestational diabetes, poverty, 
obesity, and maternal age – have been asso-
ciated with an increased risk of CCDs.4 

Racial/ethnic disparities in CCDs have 
been observed in previous studies. A high-
risk racial or ethnic status is likely a sur-
rogate marker for socioeconomic factors 
mediating environmental and behavioral 
risks. Although true genetic factors likely 
exist, they are expected to account for only 
a minority of the increased risk.5 

Congenital cardiovascular defect–
related infant mortality (CCDIM) 
decreased by 24% from 1999 to 2006 in 

the United States.6 This decline may be attributable to improved 
health care quality as well as enhanced newborn screening result-
ing in earlier identification and treatment. These improvements 
are strongly associated with well-resourced settings. In compari-
son, less well-resourced settings outside the United States have not 
seen comparable improvement in CCDIM.

We conducted this study to assess whether deaths from CCDs 
are changing over time in Wisconsin and whether these trends dif-
fer by race.

METHODS
We conducted a descriptive epidemiologic study using data 
from the Centers for Disease Control and Prevention’s (CDC) 
Wide-ranging ONline Database for Epidemiological Research 
(WONDER) online data repository (wonder.cdc.gov) using the 
search term “congenital malformations of the circulatory system.” 
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Background: Infant mortality from congenital cardiovascular defects (CCDs) is the leading cause 
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American and American Indian or Alaska Native populations experienced higher rates than Asian 
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White populations. 

Discussion: CCDIM in Wisconsin has declined over time. However, an excess of CCDIM in non-
White populations persists compared with White populations. Because many risk factors for 
CCDIM are related to behavioral, environmental, and socioeconomic factors, these observed dif-
ferences may represent opportunities for targeted prevention efforts.
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BACKGROUND
Congenital cardiovascular defects (CCDs) are abnormalities in 
which the structure of the heart or major blood vessels does not form 
correctly. There are numerous specific types of CCDs, which, due to 
their relative individual rarity, are combined in this analysis. CCDs 
are the leading cause of infant mortality among persons with birth 
defects in the United States, causing about 40% of infant deaths 
among children with any congenital abnormalities.1 They affect 8 to 
9 per 1000 live births in the United States,2 and from 2006 to 2015, 
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CDC WONDER includes 5 separate que-
ryable infant mortality databases covering 
the years 1995 through 2022. Numbers of 
infant deaths (defined as death in the first 
12 months of life) and total births were 
assembled, along with CCDIM data and 
racial designation for each year for both the 
United States and Wisconsin. These data 
were concatenated into a single analytic 
database covering 1995-2022. Stratum-
specific death rates per 1000 births were 
calculated in Excel (Microsoft Corp). Excel 
was also used to generate tables and figures 
and to calculate linear regression statistics 
and P values for differences in means.

Due to CDC WONDER confidentiality 
rules relating to small numbers, races other 
than White, Black or African American, 
American Indian or Alaskan Native, or 
Asian or Pacific Islander were not included 
in this analysis, even for national-level data. 
Similarly, when assembling Wisconsin data, 
the data source suppressed race-specific 
CCD data for all races except White due to 
small numbers. As a result, all non-White 
races were grouped into a single category 
for Wisconsin analyses.

During 1995 to 2022, racial designa-
tions varied across the 5 CDC WONDER 
datasets. To make them directly compara-
ble, persons listed as Chinese, Filipino, or 
Other Asian race coded in 1995 to 2002 
and 2019 to 2022 were recoded as Asian or 
Pacific Islander for this analysis.

RESULTS
Rates of CCDIM in the United States have 
decreased in all racial groups from 1995 to 
2022 (Figure 1, P <.0001 for linear trend 
in all cases). Black or African American and American Indian or 
Alaskan Native populations had the highest rates. Black or African 
American individuals had higher rates than White individuals 
(P < .00001), and White individuals had higher rates than Asian 
or Pacific Islander individuals (P = .007).

Rates of CCDIM have decreased in both the United States 
(P for linear trend < .0001) and in Wisconsin (P = .024 for linear 
trend) during 1995 to 2022 (Figure 2). Overall, Wisconsin’s rates 
were lower than national rates (P for linear trend = .0001 for linear 
trend), but from 2012 through 2022, rates became more similar 
(P  = .35 for differences in means). 

Figure 3 depicts trends in CCDIM in White versus non-White 
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Figure 1. Infant Deaths From Congenital Cardiovascular Abnormalities in the US by Race, 1995–2022
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Figure 2. Infant Deaths From Congenital Cardiovascular Abnormalities, Wisconsin and the US, 1995–2022
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populations in Wisconsin. There is substantial variability in both 
lines, particularly among non-White individuals, reflecting small 
numbers. This variability limits the ability to make strong tempo-
ral inferences. Nevertheless, across the entire study period, White 
individuals consistently had lower rates than non-White individu-
als (P = .0004). 

DISCUSSION
This study is a secondary analysis of publicly available data and is 
therefore subject to limitations related to missing and, most nota-
bly, suppressed data. The analysis is inherently limited in breadth 
and scope owing to limited data granularity. Specifically, due to 
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CDC WONDER data suppression rules, 
the analysis could not include important 
socioeconomic variables such as income, 
maternal education, marital status, mater-
nal age, timing of prenatal care, gestational 
age, and infant birthweight. In addition, 
racial specificity among non-White popu-
lations was suppressed in the Wisconsin-
specific analyses. 

Future investigations could improve 
upon this work through a collaborative 
effort involving multiple birth defect reg-
istries. Such registries could include the 
aforementioned variables and provide 
greater granularity to the results. 

It is encouraging that CCDIM has 
decreased in both the United States 
and Wisconsin during 1995 to 2022. 
Nationally, Black or African American indi-
viduals experienced higher CCDIM rates than White individuals, 
whereas Asian or Pacific Islander individuals experienced lower 
rates. Despite notable year-to-year variability, Wisconsin data also 
demonstrate higher CCDIM rates among non-White populations 
compared with White populations. This pattern reflects broader 
national trends in all-cause infant mortality, which varies by race. 
Although the persistence of racial disparities in CCDIM is not 
unexpected, it is encouraging that the magnitude of these dispari-
ties has narrowed over time. Nonetheless, continued efforts are 
needed to eliminate racial disparities in CCDIM. 

The etiology of most CCDs remains poorly understood.1 

However, a range of social determinants of health may help 
explain racial disparities in CCDIM, as they have been shown 
to exert greater influence on health outcomes than genetic fac-
tors or access to care alone.7 Factors negatively associated with 
infant mortality among African American women include lower 
rates of prenatal care utilization, smoking, not completing high 
school, and maternal age younger than 18 years.7 Infants born 
to mothers with pregestational diabetes (type 1 or type 2) have a 
fivefold higher risk of CCD,8 and diabetes prevalence is closely 
linked to racial, ethnic, and socioeconomic inequity. Exposures 
such as cigarette smoke, wood smoke, and low socioeconomic 
status during pregnancy have also been associated with increased 
CCD severity.9 

Collectively, these social and environmental factors have been 
associated with later CCD diagnosis (postnatal vs prenatal), higher 
incidence, increased hospital readmission, poor neurodevelop-
mental outcomes, and death.10 The racial disparities in CCDIM 
observed in this study may therefore reflect the cumulative impact 
of social determinants of health and structural inequities, includ-
ing differences in health care infrastructure across communities. 
Public health professionals and clinicians may be well served to 
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Figure 3. Infant Deaths From Congenital Cardiovascular Abnormalities in Wisconsin, White vs Non-White 
Race, 1995–2022
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focus on prevention efforts on these social factors to reduce both 
racial disparities and overall CCDIM rates.
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