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Abstract

Disparities in infant mortality by race and Hispanic origin groups continue to persist in the United 

States. Maternal and infant characteristics known to be associated with infant mortality vary by 

race and ethnicity. This report describes racial and ethnic disparities in infant mortality in the 

United States using the 2017-2018 cohort linked birth/infant death files from the National Vital 

Statistics System. Distributions of births and infant mortality rates are described by selected 

maternal and infant characteristics. Adjusted rates and rate ratios from logistic regression models, 

compared to unadjusted rates and ratios, show the extent to which race and Hispanic origin 

disparities would be attenuated if all groups had the same distributions of select maternal and 

infant factors. Results support the premise that the different distributions of several variables 

across racial/ethnic groups, most notably gestational age, account for a significant portion of the 

disparities in infant mortality between racial/ethnic groups.

Introduction

In the United States, racial and ethnic disparities in infant mortality rates have existed since 

the collection of these data began more than 100 years ago.1 While mortality rates have 

generally declined among infants of all racial/ethnic groups since at least 1995, improvement 

has been uneven across groups and differences among groups persist, with generally higher 

rates among infants of non-Hispanic Black and American Indian or Alaska Native (AIAN) 

women.2, 3.

The distribution of risk factors for infant death also varies by race/ethnicity. Risk factors 

such as lower levels of maternal educational attainment, poor prenatal health, lack of access 

to health care and lower socioeconomic status are typically, but not exclusively, found at 

higher levels in the racial/ ethnic groups with higher infant mortality rates.4-11 In addition, 

there is a strong, positive relationship between length of gestation and infant survival; 

gestational age distributions vary by race/ethnicity and play a role in racial/ethnic disparities 
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in infant mortality. This study uses national vital statistics data to examine the how the 

magnitude of disparities by racial/ethnic groups may differ if all groups had the same 

distributions of selected maternal and infant risk factors, with a focus on gestational age.

Data and methods

This report presents infant mortality statistics from the National Vital Statistics System 2017 

and 2018 birth cohort linked birth/infant death files (linked files). The data are based on 

birth and infant death certificates registered in all states and the District of Columbia.12 

Birth cohort linked files are used for multivariate analyses because whether an infant death 

occurred is known for each birth in a given birth cohort. The data for this study includes all 

reported births in 2017 or 2018 that were linked to the corresponding death certificate.

Birth distributions and infant mortality rates for the United States for the 2017-2018 

birth cohort are presented by maternal race and Hispanic origin, maternal age, education, 

prepregnancy body mass index (BMI), use of the Special Supplemental Nutrition Program 

for Women, Infants and Children (WIC), source of payment for delivery, timing of prenatal 

care (PNC), tobacco use during pregnancy, plurality, sex of the infant, and gestational age as 

these variables are associated with the risk of infant death.

The multivariate analyses estimate the association between race/ethnicity and infant 

mortality accounting for the described variables. Logistic regression models hold constant 

the differing distributions of the variables included in the analysis to statistically remove 

the effect of these variables on race/ethnic-specific mortality rates. The resulting adjusted 

rates yield adjusted rate ratios, representing the expected infant mortality rates and related 

disparities of all groups had the same distributions of the included covariates. The first 

model includes all variables except gestational age, the second model adds gestational age to 

estimate how its addition further alters racial/ethnic disparities in mortality risks beyond the 

factors included in the first model.

SAS v9.4 software was used for all data analyses.13 Text statements have been tested for 

statistical significance using a two-tailed z test at the alpha level of 0.05. Logistic regression 

was used to produce adjusted rates of infant mortality (predicted marginals) and rate ratios 

based on the ratios of the adjusted rates between race and Hispanic origin groups controlling 

for maternal and infant characteristics.

Maternal and infant factors

Race and Hispanic origin

Infant mortality rates are presented by race and Hispanic origin of the mother. Race 

and Hispanic origin of the mother are self-reported and are reported separately on the 

birth certificate.14 The maternal race and Hispanic-origin groups follow the 1997 OMB 

standards.15 The categories are: non-Hispanic single-race White, non-Hispanic single-race 

Black or African American, non-Hispanic single-race AIAN, non-Hispanic single-race 

Asian, and Hispanic (for brevity, text references omit the term “non-Hispanic single-race”). 

The number of deaths among infants of Native Hawaiian/Other Pacific Islander women 
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was too small to include in analyses. Data are also shown for five specified Hispanic 

groups: Mexican, Puerto Rican, Cuban, Dominican and Central/South American which are 

compared and analyzed separately.14

Demographic and health variables

This study includes the following demographic and health variables known to be associated 

with infant mortality and captured on the birth certificate: maternal age, educational 

attainment, prepregnancy BMI, the receipt of WIC benefits during pregnancy, source of 

payment for the delivery, timing of initiation of prenatal care, tobacco use during pregnancy, 

plurality, gestational age and infant sex. Educational attainment is the highest level of school 

completed by the mother at the time of birth16,17 and is restricted to women aged 25 and 

over to allow time for completion of education.

Prepregnancy BMI is the mother’s weight before pregnancy divided by the mother’s height 

(inches) squared, multiplied by 703.18 WIC is a nutritional program intended to help low-

income pregnant women, infants, and children through age 5 years.19 The primary source 

of payment for the delivery categories are private insurance, Medicaid, self-pay, and other 

(such as Indian Health Service or CHAMPUS/TRICARE). The timing of PNC is determined 

by the month PNC began, based on the date of the first prenatal visit, date of birth, and 

gestational age. Smoking during pregnancy is defined as cigarette smoking at any time while 

pregnant compared with never smoking while pregnant. Plurality is defined as the number 

of fetuses delivered at any time in the pregnancy. Gestational age is based on the obstetric 

estimate of gestation.

Results

Descriptive results

Distribution of maternal and infant factors by maternal race and Hispanic 
origin—Maternal factors varied by race/ethnicity. Higher percentages of Hispanic (31.6%), 

Black (32.8%) and AIAN (37.1%) women were under age 25 than White (20.5%) and Asian 

women (7.1%) (Table 1). Lower percentages of Black, AIAN and Hispanic women had at 

least a college degree than White and Asian women. The percentage of Asian women with 

obesity (9.4%) was 2.7 to 4 times lower than women in other groups; Black (37.5%) and 

AIAN women (39.7%) had the highest rates of obesity. The majority of Hispanic and AIAN 

and Black women received WIC compared with less than one in four White and Asian 

women. Medicaid was the source of payment for most deliveries for Hispanic and AIAN 

and Black women (60%-67%) whereas private insurance was the source of payment for 

most White and Asian women (63%-66%). More than four in five White and Asian women 

began prenatal care in the first trimester compared with about two in three Black and AIAN 

women. Higher percentages of AIAN and White women smoked during pregnancy (16.0% 

and 9.8%, respectively) compared with less than 1% of Asian women. Infants of Black 

women were most likely to be born in a plural delivery (4.2%); infants of Hispanic women 

were the least likely (2.5%).
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Among Hispanic women, higher percentages of Mexican (33.0%) and Puerto Rican (35.8%) 

women were under age 25 than Cuban (20.4%), Central/South American (24.5%) and 

Dominican (27.3%) women (Table 1). A lower percentage of Cuban women had less than 

a high school education (6.0%) and a higher percentage had at least a college degree 

(35.2%). About one third of Mexican (32.8%) and Puerto Rican (33.3%) women had obesity 

compared with one fourth of Dominican women (24.3%) and about one fifth of Cuban 

(21.7%) and Central/South American women (22.9%). A higher percentage of Dominican 

women received WIC (59.3%); Cuban women had the lowest percentage (50.9%). A higher 

percentage of Dominican women (66.2%) had Medicaid as the source of payment for the 

delivery; Cuban (52.0%) women had the lowest. First trimester prenatal care rates were 

highest for Cuban women (82.0%) and lowest for Central/South American women (67.7%). 

A higher percentage of Puerto Rican women smoked during pregnancy (5.6%). Central/

South American women had the lowest percentage (0.5%). Infants of Dominican (3.1%), 

Puerto Rican (3.1%) and Cuban (3.1%) women were more likely to be born in a plural 

delivery than those born to Mexican (2.4%) and Central/South American women (2.3%).

Among all infants, 9.98% were preterm; 0.67% were born before 28 weeks, 0.91% at 28-31 

weeks, 1.17% at 32-33 weeks and 7.22% at 34-36 weeks. The distribution of preterm births 

varied by maternal race and Hispanic origin (Table 1), ranging from 8.55% of infants of 

Asian women to 14.03% for infants of Black women. The percent of early term infants 

(37-38 weeks) ranged from 24.41% of infants of White women to 29.28% of infants of 

Black women and 29.42% of infants of AIAN women. Among infants born to Hispanic 

women, about 9% born to Mexican (9.48%), Cuban (9.12%), Dominican (9.33%) and 

Central/South American (9.18%) women were preterm compared with 11.04% for infants of 

Puerto Rican women.

Infant mortality by maternal factors and race and Hispanic origin

Maternal race and Hispanic origin.: For 2017-2018 births, infant mortality rates by 

maternal race and Hispanic origin ranged from 3.63 deaths per 1,000 live births for infants 

of Asian women to 10.78 for infants of Black women (Table 2). Among Hispanic-origin 

subgroups, mortality rates ranged from 4.08 for infants of Cuban women to 6.09 for infants 

of Puerto Rican women.

Maternal age.: Infants born to women in their early thirties had the lowest mortality rates 

(4.66) while infants born to teen mothers had the highest (8.85) (Table 2). Except for infants 

of Black women, infants born to women in their late twenties or early thirties had the lowest 

rates and those born to teens had the highest. For all age groups, infants of Black women 

generally had the highest mortality rates; those born to Asian women generally had among 

the lowest rates. Among Hispanic subgroups, infants born to women aged 25-29 or 30-34 

had the lowest rates; those born to women aged 40 and over had the highest.

Maternal education.: Infant mortality rates declined with increasing maternal education 

overall and within race and Hispanic origin groups (Table 2). Infant mortality rates were 

lowest for infants born to women with a bachelor’s degree or more (3.22 deaths per 1,000 

live births) followed by those born to women with some college (5.47). Infants born to 
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Black women had the highest mortality rates across each education category. The difference 

between mortality rates for infants of Black and White women widened with increasing 

education. Among women with less than a high school education, infants of Black women 

had 1.4 times higher infant mortality rates than those of White women; the ratio widened 

to 2.6 for infants of women with a bachelor’s degree or higher. Among infants born to 

Hispanic women, differences between the highest and lowest rates narrowed with increasing 

education. Among infants of women with less than high school, those of Puerto Rican 

women were almost twice as likely to die as those of Central/South American or Dominican 

women; among infants of women with a bachelor’s degree or higher there was no significant 

difference in mortality rates across groups.

Prepregnancy BMI.: Overall, by BMI category, infants born to women with obesity had 

the highest mortality rates (7.03) and infants born to normal weight women had the lowest 

(4.54), although this pattern was not consistent for all race and Hispanic origin groups. For 

example, among infants born to White women, those born to underweight women were as 

likely to die as those born to women with obesity. Mortality rates did not vary across BMI 

categories for infants born to AIAN women (among the categories with sufficient numbers 

to calculate reliable rates). Infants of Black women had the highest mortality rates across all 

BMI categories. Among Hispanic subgroups, infants of Puerto Rican women generally had 

the highest mortality rates in each BMI category.

WIC.: Overall, infants born to women who received WIC had higher mortality rates 

compared with those born to women who did not (5.85 compared with 5.40) (Table 2). 

However, this pattern was found only for infants of White women. Infants of Black and 

Hispanic women and each of the Hispanic subgroups who received WIC had lower mortality 

rates than those of women who did not. Among infants of Hispanic women without WIC, 

those of Cuban and Central/South American women had the lowest mortality rates.

Source of payment.: Infant mortality rates were lowest for infants of women who used 

private insurance for the delivery (4.18) and highest for infants of women who used 

Medicaid (7.26). Among deliveries covered by either Medicaid or private insurance, infants 

born to Asian and White women had the lowest mortality rates; those born to Black women 

had the highest. Among infants born to Hispanic women with Medicaid, those of Puerto 

Rican women had the highest mortality rate (6.62); among those with private insurance, 

infants of Puerto Rican (4.68), Dominican (4.60) and Mexican women (4.35) had the highest 

rates.

Timing of prenatal care.: Mortality rates were highest for infants of women who received 

late or no PNC across all maternal race and Hispanic origin groups (Table 2). Among 

women who received PNC in the first trimester, infants born to Asian women had the lowest 

mortality (3.28); those born to Black women had the highest rate (9.64). Among women 

who received late or no care, the rate of infants born to Asian women (4.60) was less 

than half of those born to White (10.10), Black (15.65) and AIAN (12.76) women. Among 

infants of Hispanic women who obtained PNC in the first trimester, those born to Cuban 
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(3.70) and Central/South American women (3.71) had lower mortality rates than those of 

Mexican (4.43) and Puerto Rican women (5.25).

Cigarette smoking during pregnancy.: Infant mortality was higher among infants of 

women who smoked at some point in their pregnancy (10.56 compared with 5.27); this 

pattern was observed for infants of women of all race and Hispanic origin groups. Among 

women who smoked during pregnancy, infants born to White (9.27) and Asian women 

(9.24) had the lowest mortality rates and infants of Black women had the highest (18.35).

Infant mortality by infant factors and maternal race and Hispanic origin

Infant sex.: Mortality rates for were higher for male infants (6.23) than female infants 

(5.12); this pattern was consistent across maternal race and Hispanic origin groups (Table 2).

Plurality.: Infants born in a plural delivery had higher mortality rates than singleton births 

(23.05 compared with 5.08). This pattern occurred among all the maternal race and Hispanic 

origin groups. Among plural births, infants born to Asian (19.80) or White (17.89) women 

had the lowest mortality rates and infants born to Black or AIAN women had the highest 

(37.83 and 35.47, respectively). Mortality rates among infants of a plural delivery were 3.9 

to 6.3 times higher than those of singleton births. The same pattern was found for Hispanic 

subgroups; mortality rates of infants of a plural delivery were 4.1 to 5.5 times higher than 

those of singleton births.

Gestational age.: The infant mortality rate was highest for infants at the shortest gestational 

ages and declined with increasing gestational age for infants of all maternal race and 

Hispanic origin groups. The mortality rate for infants declined from 380.73 deaths per 1,000 

births at less than 28 weeks to 1.62 for infants born at 39 or more weeks. Infant mortality 

rates by gestational age varied by maternal race and Hispanic origin. Infants of Asian and 

White women had the lowest preterm mortality rates (30.47 and 31.23, respectively); infants 

of Black women had the highest (54.91). Among Hispanic subgroups, preterm mortality 

rates ranged from 32.07 for infants of Central/South American women to 38.69 for infants of 

Puerto Rican women.

Logistic regression results

Race and Hispanic origin—The first model controlled for all maternal and infant factors 

described above except for gestational age. After adjusting for these factors, the mortality 

rates for infants of White and Asian women were higher while rates for infants of Hispanic 

and Black and AIAN women were lower (Table 3). The adjusted mortality rate for infants of 

White women was 6% higher (4.61 to 4.90); it was 36% higher for infants of Asian women 

(3.63 to 4.93). In contrast, adjusted rates were 14% lower for infants of Black women (10.78 

to 9.30), 22% lower for infants of AIAN women (8.69 to 6.80) and 3% lower for infants of 

Hispanic women (4.96 to 4.83).

Controlling for these factors narrowed the differences in mortality rates between infants 

of White women and all other groups. The adjusted rate ratios (aRR) for infants of Black 

(aRR=1.90) and AIAN (aRR=1.39) women remained significant but were smaller than the 
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unadjusted rate ratios. The differences between infants of Hispanic (aRR=0.98) and Asian 

(aRR=1.00) women and infants of White women were eliminated.

Removing the effect of differing distributions of gestational age across the race and Hispanic 

origin groups by holding gestational age constant resulted in a higher adjusted mortality rate 

for infants of White women (4.90 to 5.83), and a lower rate for infants of Black women 

(9.30 to 6.21). Consequently, the rate ratio between these two groups narrowed from 1.90 to 

1.06. Adding gestational age also led to a slightly higher rate for infants of Hispanic women 

but a lower mortality rate compared with infants of White women (aRR=0.84). Adjusting 

for gestational age resulted in a smaller increase in the rate for infants of Asian women 

(4.93 to 5.28) than in the rate of those of White women, resulting in a widening of the 

difference between these two groups (aRR=0.91). Adding gestational age had little effect 

on the rate for infants of AIAN women (6.80 to 6.93) but the greater change in the rate for 

infants of White women resulted in a narrowing of the difference between these two groups 

(aRR=1.19).

Hispanic subgroups—After removing the effect of different variable distributions across 

Hispanic origin groups by controlling for all variables except gestational age, the mortality 

rate for infants of Mexican women was essentially unchanged (4.94 to 4.95) (Table 3). 

Adjusted rates were 2% lower than unadjusted rates for infants of Puerto Rican women (6.09 

to 5.95) and for infants of Central/South American women (4.25 to 4.16). The rate ratios for 

infants of Puerto Rican and Central/South American women changed little after adjustment 

(aRR=1.20 and aRR=0.84, respectively). Adjusted rates were 13% higher for infants of 

Cuban women (4.08 to 4.59) and 8% higher for infants of Dominican women (4.83 to 5.23). 

Before controlling for maternal factors, infants of Cuban women were less likely to die 

than infants of Mexican women; after adjusting for controls, the difference between the two 

groups was not statistically significant. The difference in rates between infants of Dominican 

and Mexican women remained nonsignificant.

Adding gestational age to the model resulted in a lower rate for infants of Puerto Rican 

women (5.95 to 5.04) and a higher rate for infants of Mexican women (4.95 to 5.08) 

eliminating the difference between these two groups (aRR=0.99). The rate ratios for infants 

of Cuban (aRR=0.88) and Central/South American women (aRR=0.89) were similar after 

adjusting for gestational age due to a slightly lower adjusted rate for infants of Cuban 

women (4.59 to 4.46) and a higher adjusted rate for infants of Central/South American 

women (4.16 to 4.50). The rate for infants of Dominican women was lower (5.23 to 4.79); 

the difference with infants of Mexican women remained nonsignificant.

Summary and discussion

This study describes how the magnitude of disparities in infant mortality differ by race/

ethnicity when all groups are assumed to have the same distributions of select maternal and 

demographic factors, including gestational age. The results support the premise that these 

factors, most notably gestational age, account for a significant portion of the differences 

in infant mortality rates between racial/ethnic groups. In particular, holding gestational age 

distributions constant narrowed the mortality rate differences between infants of both Black 
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(crude RR = 2.34; aRR = 1.06) and AIAN women (cRR = 1.89; aRR = 1.19) and those of 

White women. It also eliminated the difference in rates between infants of Puerto Rican and 

Mexican women (cRR = 1.23; aRR = 0.99).

Infants of Black women had the highest crude mortality rate followed by infants of AIAN 

women; infants of Asian women had the lowest. Some of these disparities may be related 

to the fact that infants of Black and AIAN women were more likely to be in high-risk 

categories, such as being born to women with lower levels of educational attainment, women 

with obesity or those who received late or no prenatal care.4,6,20 The differences in the 

distributions of maternal characteristics contributed to corresponding differences in the risk 

of infant death between race and Hispanic origin groups. However, even within low- and 

high-risk sociodemographic categories, the mortality rates of infants of Black and AIAN 

women tended to be higher than those of other racial/ ethnic groups. Research suggests 

that these patterns may be related to the “weathering” hypothesis, that is, the physical 

consequences of social and economic inequality that accumulate throughout people’s 

lives.21,22

The widening gap in mortality rates between infants of Black and White women with 

increasing education suggests that education is not necessarily equally correlated with 

health benefits across racial/ethnic groups, a pattern found for other health outcomes.23-25 

Research suggests that Black women with higher education may worry about discrimination 

and experience chronic racism-related stress more than their less educated peers, possibly 

because they are more likely to be a minority in their workplaces and communities.23

The results of the multivariate models suggest that the factors included were associated with 

the higher crude mortality rates of infants of Black and AIAN women and the lower crude 

rates for infants of White and Asian women. Controlling for maternal and infant factors 

(before adding gestational age to the model) narrowed the differences between infants 

of White women and all other groups, including eliminating differences with infants of 

Hispanic and Asian women. Although infants of Black and AIAN women continued to have 

the highest and second highest adjusted mortality rates, the changes in the adjusted rates 

indicate that not only did the factors included here account for some portion of most groups’ 

mortality rates, they also affected racial/ethnic differences. Adjusting for these factors did 

not have much effect on the risk of death for infants of Hispanic women.

After adding gestational age to the model, infants of AIAN women had the highest rates 

followed by infants of Black women; infants of Hispanic women had the lowest. This 

model showed that the higher preterm and early term birth rates among infants of Black 

women accounted for a sizable portion of higher Black mortality rates and for much of the 

remaining difference between Black and White rates, such that the aRR declined to 1.06. 

The modest increase in AIAN rates net of gestational age reflected their gestational age 

distribution; their preterm rates were lower than those of infants of Black women but higher 

than those of the other groups while their early term rates were similar to those of infants 

of Black women. After including maternal factors and gestational age, the adjusted rate for 

infants of Hispanic women was lower than that for infants of white women. This result is 
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consistent with the Hispanic paradox, where patterns of health outcomes among Hispanic 

people are often better than expected given their overall socioeconomic profile.26

Some of the remaining racial/ethnic differences in mortality rates within low- and high-risk 

categories may be explained by sociodemographic and economic factors not included in 

these analyses, such as income or poverty status and family structure, as well as variation 

in these factors within racial/ethnic groups.20,27-31 In addition, interactions between race/

ethnicity and the other variables examined here were not explored. The strengths of this 

analysis include essentially complete coverage of births and infant deaths in the U.S. for the 

years examined and the inclusion of smaller racial/ethnic groups in the analyses.

Research has identified racism, discrimination and long-term lack of investment in 

disadvantaged minority communities as a risk to the health of the members of those 

communities, including infants.32-38 People in these communities, particularly Black and 

AIAN persons, have consistently worse health outcomes for a range of health measures from 

infant mortality to life expectancy.27-29,36,39 The findings of this report may help inform 

research on infant mortality disparities and aid efforts to reduce infant mortality and racial/

ethnic disparities.
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