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Cross-State Differences in the Processes Generating  
Black–White Disparities in Neonatal Mortality

Ben ja min Sosnaud

ABSTRACT The U.S. Black neo na tal mor tal ity rate is more than twice the White rate. 
This dra matic dis par ity can be decomposed into two com po nents: (1) disparities due 
to dif fer ences in the dis tri bu tion of birth weights, and (2) disparities due to dif fer ences 
in birth weight–spe cific mor tal ity. I uti lize this dis tinc tion to explore how the social 
con text into which infants are born con trib utes to gaps in mor tal ity between Black and 
White neo na tes. I ana lyze var i a tion in Black–White dif fer ences in neo na tal mor tal ity 
across 33 states using 1995–2010 data. For each state, I cal cu late the con tri bu tion of 
dif fer ences in birth weight dis tri bu tion ver sus dif fer ences in birth weight–spe cific mor
tal ity to the total dis par ity in mor tal ity between White and Black neo na tes. Disparities 
are largely a prod uct of dif fer ent birth weight dis tri bu tions between Black and White 
new borns (mirroring the pat tern for the United States as a whole). However, in at least 
nine states, dif fer ences in birth weight–spe cific mor tal ity make a nota ble con tri bu
tion. This pat tern is observed even among those from advan taged sociodemographic 
back grounds and is driven by dif fer ences in mor tal ity among very low birth weight 
neo na tes. This calls atten tion to inequal ity in med i cal care at birth as an impor tant 
con trib u tor to racial disparities in neo na tal mor tal ity.

KEYWORDS Neonatal mor tal ity • Health disparities • Racial inequal ity • U.S. 
states • Decomposition

Introduction

Despite reduc tions in the U.S. infant mor tal ity rate over the past cen tury, mor tal ity 
among Black infants is still more than twice that among Whites (Singh and Yu 2019). 
This dis par ity is also observed in the neo na tal period—the crit i cal first 28 days of an 
infant’s life in which two thirds of infant deaths occur. In 2017, the neo na tal mor tal ity 
rate for Black infants was 7.16 deaths per 1,000 live births, com pared with 3.04 per 
1,000 for Whites (Ely and Driscoll 2019). This pro vi des a pow er ful exam ple of the 
dis pa rate life chances fac ing White and Black Amer i cans.

Scholars have ded i cated con sid er able effort to under stand ing dif fer ences in mor
tal ity between Black and White neo na tes. Evidence sup ports sev eral expla na tions for 
this phe nom e non, includ ing racial dif fer ences in socio eco nomic resources (Braveman 
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et al. 2014), receipt of pre na tal and hos pi tal care (Howell et al. 2018; Vintzileos et al. 
2002a), expo sure to dis crim i na tion and other stress ors (Hogue and Bremner 2005), 
and expo sure to con tex tual risk fac tors (O’Campo et al. 2008; Pearl et al. 2001). These 
expla na tions gen er ate two dis tinct out comes: (1) dif fer ences between White and Black 
moth ers that result in dif fer ences in infant health at birth, and (2) dif fer ences that result 
in dis pa rate rates of mor tal ity, con di tional on health at birth (Elder et al. 2011). To 
iden tify the rel a tive con tri bu tion of these two pro cesses, Black–White inequalities in 
neo na tal mor tal ity can be decomposed into two cor re spond ing com po nents: those due 
to dif fer ences in the dis tri bu tion of birth weights and those due to dif fer ences in birth 
weight–spe cific mor tal ity (Gortmaker and Wise 1997).

Research using this type of twocom po nent decom po si tion tech nique has made 
impor tant con tri bu tions to the study of infant health gaps between Black and White 
neo na tes (e.g., Carmichael and Iyasu 1998; Elder et al. 2011; Schempf et al. 2007; 
see Fan and Luo 2020 for an alter na tive appli ca tion); how ever, this approach has 
untapped poten tial. A key ben e fit of distinguishing between disparities due to dif
fer ences in birth weight dis tri bu tions and those due to birth weight–spe cific mor
tal ity is that each com po nent can be linked to dis tinct expla na tions (Wise 2003). 
Specifically, group dif fer ences in the dis tri bu tion of birth weights reflect fac tors 
that affect moth ers before con cep tion or dur ing preg nancy. In con trast, dif fer ences 
in mor tal ity among very low birth weight (VLBW) neo na tes are because of dif
fer en tial receipt of appro pri ate med i cal care dur ing and after birth. As a result, 
explor ing racial dif fer ences in birth weight dis tri bu tion and birth weight–spe cific 
mor tal ity can shed light on how social con text con trib utes to racial gaps in neo na tal 
mor tal ity.

In the United States, states are sites of key var i a tion in infant mor tal ity. Not only 
do infant mor tal ity rates and racial disparities in infant mor tal ity vary dra mat i cally 
across states (Brown Speights et al. 2017; Mathews et al. 2015), but health care sys
tems and other fac tors that affect infant health are orga nized and vary at the state level 
(Elder et al. 2014; Montez et al. 2020; Montez, Zajacova et al. 2019; Sosnaud 2019). 
In this arti cle, I explore var i a tion in Black–White inequal ity in neo na tal mor tal ity 
across 33 states using 1995–2010 data. For each state, I cal cu late the con tri bu tion 
of dif fer ences in birth weight dis tri bu tion ver sus birth weight–spe cific mor tal ity to 
disparities in mor tal ity between White and Black neo na tes. I find that disparities are 
largely a prod uct of dif fer ing birth weight dis tri bu tions (mirroring the United States 
as a whole); how ever, in at least nine states, dif fer ences in birth weight–spe cific mor
tal ity make a nota ble con tri bu tion. Further exam i na tion reveals that this pat tern is 
observed even among those from advan taged sociodemographic back grounds and is 
driven by dif fer ences in mor tal ity among VLBW neo na tes.

Background

Neonatal deaths are typ i cally rooted in fac tors relat ing to preg nancy and child birth 
(Gortmaker and Wise 1997). The pri mary causes of neo na tal mor tal ity include pre
ma tu rity and low birth weight (LBW), con gen i tal malformations, and preg nancy 
com pli ca tions (Anderson and Smith 2005). These rep re sent most of the lead ing 
causes of infant mor tal ity, and more than two thirds of all  infant deaths occur dur ing 
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the neo na tal period.1 Neonatal mor tal ity has declined in the United States, from 17.70 
deaths per 1,000 live births in 1965 to 3.85 per 1,000 in 2017 (Eisner et al. 1978; Ely 
and Driscoll 2019). However, this dra matic improve ment has not elim i nated racial 
disparities: in 2017, the mor tal ity rates for Black and White neonates were 7.16 and 
3.04 per 1,000, respec tively (Ely and Driscoll 2019).

Research on racial disparities in neo na tal mor tal ity has focused on a range of pos
si ble expla na tions.2 These include racial dif fer ences in socio eco nomic resources and 
receipt of med i cal care (Braveman et al. 2014; Collins et al. 1997; Howell et al. 2018; 
Vintzileos et al. 2002a), expo sure to dis crim i na tion and other stress ors (Hogue and 
Bremner 2005), and expo sure to neigh bor hoodlevel risk fac tors (O’Campo et al. 
2008; Pearl et al. 2001). These expla na tions can be orga nized using two pro cesses 
that pro duce racial dif fer ences in neo na tal mor tal ity: (1) mater nal dif fer ences that 
result in dif fer ences in infant health at birth, and (2) dif fer ences that result in dif fer
en tial rates of mor tal ity, con di tional on health at birth.

Racial Differences in Health at Birth

Health at birth is typ i cally mea sured using birth weight or ges ta tional age. Not 
only are LBW and pre term birth lead ing causes of neo na tal mor tal ity, but they also 
increase the risk of such other causes of infant mor tal ity as respi ra tory dis tress and 
con gen i tal malformations (Callaghan et al. 2006; Eberstein et al. 1990; MacDorman 
2011). The pres ence of racial inequalities in birth weight and ges ta tional age has 
been well established (Alexander et al. 2003; Collins and David 2009; Lu and Halfon 
2003). Although research on this issue has been unable to con clu sively explain racial 
dif fer ences in health at birth, evi dence sug gests that sev eral key fac tors play a role.

First, an infant’s health at birth is influ enced by mater nal receipt of pre na tal care 
(Vintzileos et al. 2002a, 2002b; cf. Fiscella 1995). In addi tion to screen ing fetuses 
for poten tial health issues, pre na tal care pro vi des moth ers with infor ma tion about 
nutri tion and other prac tices that pro mote mater nal and fetal health. There are nota ble 
racial disparities in the qual ity and use of pre na tal care (Alexander et al. 2002; Collins 
et al. 1997; Kogan et al. 1994; Mayberry et al. 2000). While some of these care dis
parities can been traced to socio eco nomic fac tors, racial disparities in med i cal care 
per sist even among patients with sim i lar lev els of socio eco nomic resources (Barfield 
et al. 1996; Smedley et al. 2003). These dif fer ences have been linked to biases and 
ste reo types held by med i cal pro vid ers, as well as to per ceived dis crim i na tion and 
mis trust by Black patients (Balsa and McGuire 2003; LaVeist et al. 2000).

A rich lit er a ture explores the rela tion ship between mater nal stress and infant health 
at birth. When indi vid u als expe ri ence stress, their bod ies pro duce stress hor mones. 
Chronic expo sure to these hor mones can cause var i ous health prob lems (McEwen 
1998), the con se quences of which can extend from mother to fetus (Wadhwa et al. 

1 In con trast, com mon causes of deaths dur ing the post neo na tal period (28 days to one year) include sud
den infant death syn drome, con gen i tal malformations, acci dents and injuries, and infec tions (Anderson 
and Smith 2005).
2 Evidence does not sup port the prop o si tion that racial disparities in infant mor tal ity are because of genetic 
dif fer ences in mater nal or infant health (David and Collins 2007).
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2011). Multiple stud ies have explored the hypoth e sis that dif fer en tial expo sure to 
stress ors helps to explain racial dif fer ences in birth weight and ges ta tional age (Collins 
and David 2009; Kramer and Hogue 2009; Lu and Halfon 2003). This research high
lights rac ism and racial dis crim i na tion as chronic stress ors that can increase the risk of 
pre ma tu rity and LBW among Black mothers (Collins et al. 2004; Hogue and Bremner 
2005; Mustillo et al. 2004).

Another line of research traces racial disparities in infant health at birth to neigh bor hood
level fac tors. Because of seg re ga tion and the leg acy of hous ing dis crim i na tion, Black and 
White indi vid u als expe ri ence dif fer en tial rates of expo sure to con cen trated pov erty 
and neigh bor hood dis ad van tage (Logan 2013; Massey and Denton 1993). Research 
has repeat edly shown that res i dence in lowincome neigh bor hoods is asso ci ated 
with LBW and pre ma ture birth, even after account ing for indi vid ual socio eco nomic 
resources (Collins et al. 2009; O’Campo et al. 2008). Further, the effects of neigh bor
hood con text on infant health may be espe cially pro nounced among Black new borns 
(Pearl et al. 2001). Possible path ways through which dis ad van taged neigh bor hoods 
affect infant health at birth include the avail abil ity of ser vices, expo sure to envi ron
men tal tox ins, and the effects of seg re ga tion (Williams 1999). Overall, the evi dence 
sug gests that neigh bor hoodlevel fac tors con trib ute to racial disparities in pre ma ture 
and LBW births.

Racial Differences in Neonatal Mortality, Conditional on Health at Birth

Even after account ing for the increased prev a lence of highrisk births among Black 
moth ers, Black and White infants expe ri ence dif fer ent rates of neo na tal mor tal ity. A 
lead ing expla na tion for racial disparities in mor tal ity among neo na tes born with sim
i lar health is dif fer ences in med i cal care. These can take many forms: for exam ple, 
Black neo na tes may be dis ad van taged in accessing spe cific med i cal inter ven tions. 
Hamvas and col leagues (1996) exam ined dif fer ences in mor tal ity between VLBW 
Black and White neo na tes fol low ing the expan sion of sur fac tant ther apy to treat 
respi ra tory dis tress syn drome after 1990 and found that racial inequalities increased 
after this treat ment was intro duced, because of greater reduc tions in mor tal ity among 
White neo na tes. This sug gests inequalities in the receipt of sur fac tant ther apy (see 
also Frisbie et al. 2004).

There is also evi dence that disparities in neo na tal mor tal ity reflect dif fer ences in 
the qual ity of hos pi tals where Black and White infants are born. Racial seg re ga tion 
per sists as a prob lem for many hos pi tals (Smith 1998), and Howell and col leagues 
(2008) found that VLBW White infants in New York were more likely than com pa
ra ble Black infants to be born in the hos pi tals with the best record of pre vent ing neo
na tal mor tal ity. If Black moth ers deliv ered in the same hos pi tals as White moth ers, 
racial disparities in neo na tal mor tal ity among VLBW infants would be reduced by an 
esti mated 34.5% (see also Howell et al. 2018; Morales et al. 2005).

Finally, even when Black and White infants have access to the same med i cal facil
i ties, there may be disparities in the qual ity of care received. An anal y sis of California 
neo na tal inten sive care units sug gests that racial dif fer ences in qual ity of care pro
vided to infants are rel a tively small in lowperforming units but increase sub stan tially 
as unit per for mance improves (Profit et al. 2017). This find ing is con sis tent with the 
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grow ing rec og ni tion that race influ ences how moth ers and infants are treated by med
i cal pro vid ers and health sys tems dur ing and after birth (Declercq et al. 2013; Matoba 
2017). More research is needed, but dif fer ences in qual ity of care stand out as another 
way that med i cal treat ment can con trib ute to the per sis tence of disparities in mor tal ity 
among Black and White neo na tes born with sim i lar health risks.

Birth Weight Distribution and Birth Weight–Specific Mortality

Together, dif fer ences in infant health at birth and dif fer ences in mor tal ity con di tional 
on health sta tus at birth com bine to pro duce the observed disparities in mor tal ity 
between Black and White neo na tes. To iden tify the con tri bu tion of each of these 
fac tors, disparities in neo na tal mor tal ity can be decomposed into two cor re spond
ing com po nents: disparities due to dif fer ences in the dis tri bu tion of birth weights 
and disparities due to dif fer ences in birth weight–spe cific mor tal ity (Gortmaker and 
Wise 1997).3 For exam ple, vital sta tis tics records from 1995–2010 show that, com
pared with White infants, Black infants are 1.8 times as likely to be born LBW and 
2.7 times as likely to be born VLBW (see Table 1). This dif fer ence in the dis tri bu tion 
of birth weights indi cates that Black infants are more likely than Whites to be born 
at high risk of neo na tal mor tal ity. Further, among those born VLBW, Black infants’ 
like li hood of neo na tal mor tal ity is 1.1 times that of Whites. This rep re sents a dif fer
ence in birth weight–spe cific mor tal ity. On the basis of this dis tinc tion, it is pos si ble 
to deter mine the con tri bu tion of each fac tor toward disparities in neo na tal mor tal
ity using a twocom po nent decom po si tion tech nique (Carmichael and Iyasu 1998; 
Kitagawa 1955).

Research using this approach has pro duced sev eral nota ble find ings. For one, 
reduc tions in neo na tal mor tal ity have largely been driven by improve ments in birth 
weight–spe cific mor tal ity (Gortmaker and Wise 1997). Buehler and col leagues (1987) 
ana lyzed reduc tions in neo na tal mor tal ity observed between 1960 and 1980, and 
found that 84% of the reduc tion for White infants was because of lower birth weight–
spe cific mor tal ity and 16% was because of a health ier dis tri bu tion of birth weights; 
for Black infants, the reduc tion in neo na tal mor tal ity dur ing the period was entirely 
because of improved birth weight–spe cific mor tal ity (the dis tri bu tion of Black birth 
weights became slightly less favor able over the period).

While reduc tions in neo na tal mor tal ity over time have been driven by trends in 
mor tal ity at given birth weight categories, racial disparities in neo na tal mor tal ity are 
pri mar ily because of dif fer ences in the dis tri bu tion of birth weights between Black 
and White infants. Carmichael and Iyasu (1998) exam ined data from 1983 and 1991 
and found that as much as 90% of Black–White disparities in infant mor tal ity and 
100% of disparities in neo na tal mor tal ity are because of dif fer ences in the dis tri bu tion 
of birth weights. This is con sis tent with esti ma tes from more recent peri ods (Elder 
et al. 2011) and with esti ma tes that use ges ta tional age as an alter na tive mea sure of 

3 I focus on birth weight as the key indi ca tor of infant health at birth to max i mize con sis tency with pre vi
ous research (e.g., Carmichael and Iyasu 1998; Gortmaker and Wise 1997; Wise 2003) and because of the 
dif fi culty in obtaining accu rate mea sures of ges ta tional age using vital sta tis tics data (David and Collins 
2007; Dietz et al. 2007; Kramer and Hogue 2009).
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health at birth (Schempf et al. 2007). Compared with White infants, Black infants are 
approx i ma tely three times as likely to be born VLBW and almost twice as likely to 
be born LBW (Ely and Driscoll 2019).

Because the fac tors that con trib ute to health at birth are dif fer ent from those that 
explain neo na tal mor tal ity con di tional on health at birth, a key ben e fit of this decom
po si tion is that each com po nent can be linked to dif fer ent types of social pro cesses 
(Wise 2003). As pre vi ously discussed, dif fer ences in the dis tri bu tion of birth weights 
are caused by fac tors that affect moth ers before con cep tion and dur ing preg nancy, 
such as use and qual ity of pre na tal care, expo sure to stress ors like dis crim i na tion and 
rac ism, and residence in dis ad van taged neigh bor hoods (Collins and David 2009). In 
con trast, disparities in neo na tal mor tal ity—espe cially among VLBW infants—can be 
linked to dif fer en tial receipt of med i cal treat ments, such as obstet ri c inter ven tions and 
neo na tal inten sive care tech nol ogy (Hamvas et al. 1996; Wise 2003). Thus, in pop u la
tions where dif fer ences in VLBW mor tal ity play a prominent role in explaining racial 
disparities in neo na tal mor tal ity, it sug gests that Black indi vid u als are dis ad van taged 
rel a tive to Whites in obtaining obstet ric and post na tal care (Howell 2008).

Variation in Inequality Across Contexts

The dis tinc tion between birth weight dis tri bu tion and birth weight–spe cific mor tal
ity can shed light on the social fac tors con trib ut ing to racial inequalities in neo na tal 
mor tal ity; how ever, despite the poten tial ben e fits, there has been min i mal explo ra tion 
of var i a tion in the rel a tive impor tance of these com po nents across pop u la tions. An 
excep tion is Buehler and col leagues (1987), who exam ined dif fer ences in the extent 
to which reduc tions in infant mor tal ity can be explained by improve ments in birth 
weight–spe cific mor tal ity across four U.S. regions, and found that pat terns are sim
i lar for Black and White new borns in the Northeast, but dif fer in other regions. This 
pro vi des evi dence that the sources of racial disparities in infant mor tal ity are not the 
same in all  con texts.

Recent schol ar ship high lights U.S. states as impor tant units of anal y sis in pop u
la tion health research.4 Health out comes, includ ing infant mor tal ity, vary sub stan
tially across states (Mathews et al. 2015; U.S. Burden of Disease Collaborators 
2018). Moreover, emerg ing evi dence identifies crossstate dif fer ences in the mag
ni tude of health disparities between socio eco nomic and racial groups (Brown Speights 
et al. 2017; Montez, Zajacova et al. 2019; Sosnaud 2019). Efforts to explain these 
dif fer ences empha size that res i dents of each state inhabit dis tinct insti tu tional con texts 
that influ ence health both directly and by shap ing the impor tance of socio eco nomic 
posi tion and race as fun da men tal causes of health out comes (Kemp and Montez 
2000; Montez, Hayward et al. 2019). For exam ple, Montez and col leagues (2020) 
iden ti fied a set of statelevel pol icy domains that have the poten tial to influ ence 
health out comes, includ ing abor tion, civil rights, wel fare, hous ing, edu ca tion, and 
the envi ron ment. They found that states that imple ment more lib eral pol i cies in these 

4 States stand out as espe cially rel e vant units of anal y sis because of the rise of state pre emp tion laws that 
pre vent local gov ern ments from enacting leg is la tion that devi ates from existing state stan dards (Montez 
2017; Montez et al. 2020).
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domains expe ri ence improve ments in life expec tancy. In addi tion, there are dif fer
ences in health care infra struc ture and the avail abil ity of med i cal resources across 
states (Shaffer 2001; Shi et al. 2005).

Despite the influ ence of this grow ing body of research and nota ble dif fer ences 
in neo na tal mor tal ity across states, schol ars have yet to explore whether the con tri
bu tions of birth weight dis tri bu tion and birth weight–spe cific mor tal ity vary at the 
state level. In research rel e vant to this issue, Elder and col leagues (2011) men tioned 
employ ment, social ser vices, pol lu tion, and health care as key statelevel fac tors that 
might con trib ute to racial inequalities in infant mor tal ity (see also Elder et al. 2014). 
They cap tured the effect of such statelevel fac tors with indi ca tor var i ables for each 
state, but did not study the extent to which the con tri bu tions of dif fer ences in birth 
weight dis tri bu tion and birth weight–spe cific mor tal ity to disparities in infant mor tal
ity vary across states.

Differences in health and health disparities across pop u la tions can reflect the 
influ ence of both demo graphic com po si tion and con tex tual fac tors, such as med i cal 
infra struc ture and other insti tu tions (Ross and Mirowsky 2008). If dis pa rate birth 
weight–spe cific mor tal ity makes an espe cially impor tant con tri bu tion to the Black–
White gap in neo na tal mor tal ity in some states, one pos si ble expla na tion is that Black 
moth ers are over rep re sented among those fac ing socio eco nomic dis ad van tage and 
this lack of resources impedes access to highqual ity neo na tal care. Alternatively, 
statelevel var i a tion in the impor tance of birth weight–spe cific mor tal ity could indi
cate that some thing about the med i cal infra struc ture in cer tain states puts all  Black 
neo na tes at a sys tem atic dis ad van tage in receiv ing care dur ing and after birth. This 
high lights the need to account for com po si tional fac tors when assessing var i a tion 
in the pro cesses that pro duce Black–White disparities in neo na tal mor tal ity across 
states.

In this arti cle, I explore var i a tion in racial inequal ity in neo na tal mor tal ity across 
33 states. For each state, I cal cu late the con tri bu tion of dif fer ences in birth weight 
dis tri bu tion ver sus birth weight–spe cific mor tal ity to disparities in mor tal ity between 
White and Black neo na tes. I then use both state and indi vid uallevel infor ma tion to 
explore the pro cesses that man i fest in dif fer ent con tri bu tions of these com po nents 
across states.

Data and Methods

Data

This pro ject uses infant birth and death records com piled by the National Vital Statistics 
System (NVSS). The NVSS links birth and death cer tifi  cates for all  infants born in 
the United States (National Center for Health Statistics (NCHS) 1995–2010).5 The 
linked data files include infor ma tion on an infant’s birth and age at death, as well 
as key mater nal char ac ter is tics. I mea sure neo na tal mor tal ity with a dichot o mous 

5 The NVSS is  able to suc cess fully link almost 99% of all  infant deaths to cor re spond ing birth cer tifi  cates. 
For exam ple, in 2002, only 292 out of 27,527 infant deaths were unlinked.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/58/6/2089/1428649/2089sosnaud.pdf by guest on 19 April 2024



2097Decomposing Black–White Disparities in Neonatal Mortality

var i able indi cat ing whether the infant died in the first 28 days of life (0–27 days). The 
NCHS specifies that, to reli ably cal cu late the infant mor tal ity rate in a pop u la tion, 
numer a tors should not con tain fewer than 20 deaths. In this pro ject, it is nec es sary 
to cal cu late statespe cific neo na tal mor tal ity rates for infants in three birth weight 
categories (VLBW, LBW, and nor mal birth weight (NBW)) for both nonHis panic 
White and nonHis panic Black infants. However, in many states, the annual counts 
for these sub pop u la tions do not meet the 20death thresh old nec es sary to reli ably 
cal cu late the risk of mor tal ity. To max i mize the num ber of states for which neo na tal 
mor tal ity rates can be cal cu lated, I com bine data from 1995 through 2010. Pooling 
data over this period results in 33 states with at least 20 neo na tal deaths for each of 
these racespe cific birth weight categories. In total, this encompasses 42,165,102 
indi vid ual birth records for White and Black infants, includ ing 203,352 neo na tal 
deaths.

I use infor ma tion included in the linked birth–death records to con trol for socio
demographic com po si tion when ana lyz ing crossstate var i a tion in birth out comes. 
Specifically, I use data on mother’s mar i tal sta tus (mea sured with an indi ca tor var i
able iden ti fy ing cur rently mar ried moth ers) and mother’s edu ca tion. As shown in the 
online Appendix B, highly edu cated moth ers who are mar ried have a sub stan tially 
lower risk of neo na tal mor tal ity. I use these char ac ter is tics to iden tify moth ers in 
advan taged sociodemographic posi tions (Chen et al. 2016; Fan and Luo 2020). If 
the dis tri bu tion of these char ac ter is tics across racial groups varies across states, then 
geo graphic pat terns of racial inequalities in neo na tal mor tal ity could reflect com
po si tional dif fer ences. Controlling for sociodemographic char ac ter is tics shows the 
extent to which disparities per sist when com par ing moth ers and infants in sim i larly 
advan taged posi tions.

One chal lenge with com bin ing vital sta tis tics data from the 1995–20106 period is 
that the birth cer tifi  cate form was revised in 2003 and the mea sure of mater nal edu
ca tion changed as part of this tran si tion. The orig i nal mea sure cap tures years of edu
ca tional attain ment at dif fer ent lev els of school ing (e.g., years of ele men tary school, 
years of high school, years of col lege). The revised mea sure is based on degree attain
ment (e.g., high school grad u ate, bach e lor’s degree, mas ter’s degree, doc tor ate or 
pro fes sional degree). Thus, the two mea sures are not directly com pa ra ble. A fur ther 
com pli ca tion is that states implemented this revi sion at dif fer ent times between 2003 
and 2014. Of the 33 states ana lyzed, 19 adopted the revised birth cer tifi  cate dur ing the 
study period. To min i mize the pos si bil ity that moth ers with equiv a lent edu ca tion are 
cat e go rized dif fer ently owing to the change in mea sure ment across states and over 
time, I focus spe cifi  cally on iden ti fy ing moth ers with the highest lev els of edu ca tional 
attain ment. In the orig i nal birth cer tifi  cate, this includes all  moth ers who reported 
com plet ing four or more years of col lege. In the revised cer tifi  cate, this includes all  
moth ers who reported a bach e lor’s degree or higher. With this approach, the only 
poten tial for mea sure ment error when com bin ing data pre and postrevision comes 

6 Cohortlinked birth–infant death microdata are avail  able through 2015, but there is an issue with the 
mea sure of mater nal edu ca tion in years 2011–2013 for nine of the 33 states included in the anal y sis. In 
these states, large pro por tions of the infant obser va tions are miss ing data on mater nal edu ca tion. Given the 
impor tance of edu ca tion as the pri mary mea sure of socio eco nomic posi tion used in the anal y sis, exclud ing 
years after 2010 main tains the same sam ple of 33 states over an unin ter rupted period.
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from moth ers who com pleted four or more years of col lege but did not earn a degree 
or those who com pleted fewer than four years of col lege but did earn a degree.7

Analysis Stage One: Variation in Decomposition Results Across States

The anal y sis pro ceeds in two stages. In the first stage, I decom pose the dis par ity in 
mor tal ity between Black and White neo na tes into two com po nents using a decom po si
tion tech nique pioneered by Kitagawa (1955) and fur ther devel oped by Oaxaca (1973) 
and Blinder (1973). Following Jann (2005), I use a lin ear prob a bil ity model8 to regress 
neo na tal mor tal ity (Y ) on birth weight (X ) for Black ( j1) and White ( j2) neo na tes:

Yj = X jBj + ε j .

The mean dif fer ence in the prob a bil ity of neo na tal mor tal ity (R) between Black and 
White infants can be expressed as

 R = Y1 −Y2 = ′X1β̂1 − ′X2β̂2. (1)

Further, R can be decomposed as

 R = (X1− X2 )′β* + [ ′X1(β̂1− β*) + ′X2(B* − β̂2 )],  (2)

where β* = .5β̂1 + .5β̂2. (This is con sis tent with the Kitagawa decom po si tion. See also 
Reimers (1983).) In this for mu la tion (a two fold decom po si tion), the first term refers 
to the com po nent of the gap in neo na tal mor tal ity due to racial dif fer ences in birth 
weight dis tri bu tion (often referred to as the “explained” part of the gap), and the 
sec ond term refers to the com po nent of the gap due to dif fer ences in birth weight–
spe cific mor tal ity (the “unex plained part”) (Jann 2005). Although this pro duces 
equiv a lent results to the decom po si tion tech nique devel oped by Kitagawa (1955), 
the use of a regres sionbased approach allows for the esti ma tion of stan dard errors 
for the results of Kitagawa–Blinder–Oaxaca decom po si tions (Jann 2008). When esti
mat ing the lin ear regres sion mod els used in the decom po si tions, I adjust the stan dard 
errors to account for the clus ter ing of obser va tions within birth years. The stan dard 
errors pro duced by this approach can be used to cal cu late 95% con fi dence inter vals 
for the esti ma tes of each com po nent of the Black–White dis par ity in neo na tal mor tal
ity. To express the decom po si tion results in rel a tive terms, each com po nent can then 

7 Although there is no way to directly mea sure the prev a lence of these errors, the online Appendix A shows 
how the per cent age of births to moth ers cat e go rized as hav ing the highest lev els of edu ca tional attain ment 
changed before and after revi sion. For each state, col umn 1 dis plays the per cent age of births to moth ers 
reporting four or more years of col lege in the year before the revised birth cer tifi  cate was adopted. Column 
2 dis plays the per cent age of births to moth ers reporting a col lege degree or more. Column 3 dis plays the 
dif fer ence in these per cent ages and shows that the per cent age of births to highly edu cated moth ers declines 
slightly in 16 of the 18 states. This pat tern sug gests that some moth ers in prerevision years who were 
grouped with col lege grad u ates when com bin ing data across revi sions may have instead been non grad u
ates who attended four or more years of col lege. However, the dif fer ence is small enough (1.35% of births 
per state on aver age) that this incon sis tency is unlikely to influ ence the results.
8 Results are sub stan tively iden ti cal when using a logit model for this por tion of the decom po si tion.
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be divided by the total Black–White dif fer ence in neo na tal mor tal ity to deter mine 
the pro por tion of the dis par ity due to birth weight dis tri bu tion and to birth weight–
spe cific mor tal ity. Using the linked infant birth–death data, I per form this decom po
si tion for the United States as a whole and sep a rately for 33 states.

Analysis Stage Two: Exploring Cross-State Variation

In the sec ond stage of the anal y sis, I draw on both state and indi vid uallevel infor
ma tion to explore the pro cesses that man i fest in dif fer ences in the con tri bu tions of 
birth weight dis tri bu tion and birth weight–spe cific mor tal ity across states. I begin by 
explor ing the asso ci a tion between the decom po si tion results and a set of statelevel 
explan a tory var i ables. Because of the dis pro por tion ately high rates of infant mor tal ity 
observed in Southern states (Hirai et al. 2014; see also Montez and Berkman 2014), 
I first assess whether racial dif fer ences in birth weight–spe cific mor tal ity rep re sent a 
larger pro por tion of the Black–White gap in neo na tal mor tal ity in states clas si fied by 
the U.S. Census Bureau as being part of the Southern region.

I then focus on the role of insti tu tional con text as a key pre dic tor of var i a tion in 
health disparities across states (Montez, Hayward et al. 2019). Because racial dif
fer ences in birth weight–spe cific mor tal ity are largely a prod uct of pro cesses that 
operate dur ing and soon after birth (Wise 2003), I focus on a set of statelevel var i
ables that are intended to cap ture aspects of state health and med i cal sys tems rel e vant 
to racial disparities in neo na tal mor tal ity. I use data from the 2008–2010 Amer i can 
Community Survey (ACS) to cal cu late the Black–White dif fer ence in the per cent
age of women who recently gave birth who do not have health insur ance (Ruggles 
et al. 2020) as a mea sure of disparities in access to med i cal care. I also account for 
the fact that Black patients may face bar ri ers to care despite hav ing health insur ance 
with a mea sure of the Black–White dif fer ence in the per cent age of res i dents with 
health insur ance cov er age who do not have a doc tor or per sonal health care pro vider 
(CDC 2004–2010). Research shows that Black infants expe ri ence bet ter birth out
comes when they receive care from Black phy si cians (Greenwood et al. 2020). As a 
result, I use data from the 2006–2010 ACS on the per cent age of a state’s phy si cians 
who are Black as a mea sure of the racial diver sity of the med i cal work force (Ruggles 
et al. 2020). Finally, I include mea sures of the per cap ita num ber of obste tri cian 
gyne col o gists and hos pi tal bas si nets from the Area Resource File (HRSA 2010). In 
states where these resources are in short sup ply, Black moth ers may be espe cially dis
ad van taged in accessing med i cal care when giv ing birth. For each of these statelevel 
var i ables, I ana lyze the bivar i ate asso ci a tion with the pro por tion of the Black–White 
gap in neo na tal mor tal ity attrib ut  able to birth weight–spe cific mor tal ity. Although a 
sam ple size of 33 states pre cludes a mul ti var i ate anal y sis, this approach pro vi des a 
use ful base line eval u a tion of the role of state insti tu tional con text.

I fur ther inves ti gate dif fer ences in the decom po si tion results across states by assess
ing the extent to which the observed var i a tion can be traced to dif fer ences in state 
sociodemographic com po si tion. For this anal y sis, I use indi vid uallevel birth and death 
cer tifi  cate data to rep li cate the cal cu la tions from stage one con trol ling for the socio
demographic var i ables discussed above. I imple ment this adjust ment by restricting 
the ana ly ses to mar ried moth ers with the highest level of edu ca tional attain ment and 
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then repeat ing the national and statespe cific decom po si tions. This anal y sis exam ines 
whether the observed statelevel dif fer ences per sist when com par ing those in sim i larly 
advan taged posi tions.

Finally, I draw on schol ar ship on expla na tions for dif fer ences in birth weight–
spe cific mor tal ity between groups to help iso late the aspects of state med i cal sys tems 
in which Black neo na tes are most dis ad van taged rel a tive to Whites. Prior research on 
this topic empha sizes that disparities in neo na tal mor tal ity among VLBW infants can 
be linked to dif fer en tial receipt of hos pi tal ser vices such as obstet ri c inter ven tions 
and neo na tal inten sive care tech nol ogy (Hamvas et al. 1996; Wise 2003). Drawing on 
this insight, I cal cu late the pro por tion of each state’s total Black–White gap in neo na
tal mor tal ity due to dis pa rate mor tal ity between Black and White VLBW neo na tes.9 
In states where dif fer ences in VLBW mor tal ity play a prominent role in explaining 
racial disparities in neo na tal mor tal ity, it sug gests that Black neo na tes are espe cially 
unlikely to ben e fit from this life sav ing care and tech nol ogy (Howell 2008).

Results

Table 1 pres ents the decom po si tion of Black–White disparities in neo na tal mor tal ity 
for the United States over all. As shown in the first col umn of data, 1.17% of White 
infants are born VLBW and 5.73% are born LBW. In con trast, Black infants are 2.7 
times as likely to be born VLBW (3.15% of infants) and 1.8 times as likely to be born 
LBW (10.37%) (col umn 4). This sup ports the established find ing that the dis tri bu tion 
of birth weight among Black infants puts them at higher risk of mor tal ity (Mathews and 
MacDorman 2012). Comparison of White and Black neo na tes (col umns 2 and 5) shows 
that mor tal ity rates among VLBW and NBW White neo na tes are lower than for Black 
neo na tes at com pa ra ble birth weights. Black neo na tes in the LBW cat e gory are less 
likely to die than White LBW neo na tes (7.1 vs 9.1 deaths per 1,000 live births). This is 
con sis tent with research show ing a sur vival advan tage for Black infants in this cat e gory 
(Alexander et al. 2003; Mathews and MacDorman 2012). This break down high lights 
the two pro cesses that lead to dis pa rate mor tal ity between Black and White neo na tes.

To iden tify the con tri bu tion of these pro cesses to inequalities in mor tal ity between 
Black and White neo na tes, the last two col umns decom pose the Black–White gap in 

9 This quan tity can be cal cu lated using the decom po si tion approach intro duced by Kitagawa (1955; see 
also Carmichael and Iyasu 1998). Below, Rbi and Rwi are the neo na tal mor tal ity rates for Black and White 
infants in each of i birth weight categories (VLBW, LBW, and NBW). Pbi and Pwi are the pro por tions of 
Black and White infants in each birth weight cat e gory i. Adding across all  three birth weight categories 
gives the total dis par ity in mor tal ity between White and Black neo na tes. The num ber of deaths due to dif
fer ences in VLBW mor tal ity can then be divided by this total dis par ity to iden tify the pro por tion of the 
dis par ity attrib uted to this com po nent.
Component 1: Disparities due to dif fer ences in birth weight dis tri bu tion:

[(Rbi + Rwi ) / 2] × (Pbi – Pwi ).

Component 2: Disparities due to dif fer ences in birth weight–spe cific mor tal ity:

[(Pbi + Pwi ) / 2] × (Rbi – Rwi ).
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neo na tal mor tal ity into two com po nents. Overall, the mor tal ity rate is 3.65 deaths per 
1,000 live births for White neo na tes and 8.72 per 1,000 for Black neo na tes. This means 
that the total gap in neo na tal mor tal ity between Black and White infants is 5.07 per 
1,000. Of these addi tional Black neo na tal deaths, the decom po si tion anal y sis shows that 
4.53 are because of dif fer ences in the dis tri bu tion of birth weights between White and 
Black new borns and 0.55 are because of dif fer ences in birth weight–spe cific mor tal ity. 
Thus, roughly 89% of the dis par ity in mor tal ity is attrib ut  able to birth weight dis tri bu
tion (4.53/5.07) and the remaining 11% to birth weight–spe cific mor tal ity (0.55/5.07). 
These esti ma tes are com pa ra ble in mag ni tude to those of pre vi ous research (Elder et al. 
2011; Schempf et al. 2007). This con firms that at the national level, Black–White dis
parities in neo na tal mor tal ity are driven pre dom i nantly by dif fer ences in the dis tri bu
tion of birth weights (and thus fac tors that operate before and dur ing preg nancy).

Cross-State Differences in Decomposition Results

Figure 1 dis plays the num ber of deaths per 1,000 live births for White and Black 
neo na tes in each of the 33 states where suf fi cient data are avail  able. The dif fer ence 
between the pur ple and green bars shows the mag ni tude of the Black–White dif fer
ence in mor tal ity rates. An impor tant takeaway is that although inequalities in neo na
tal mor tal ity are pres ent in all  states, the size of the gap varies across states (from a 
low of 2.1 per 1,000 in Washington to a high of 6.8 per 1,000 in Del a ware). Moreover, 
the graph reveals that this var i a tion is driven by dif fer ences in the Black neo na tal 
mor tal ity rate: racial disparities are highest in the states where Black infant neo na
tal mor tal ity is high (and there is less var i abil ity in the White neo na tal mor tal ity rate 
across states). This is also supported by the very high .96 Pearson cor re la tion between 
the Black–White gap and the Black neo na tal mor tal ity rate, com pared with a cor re la
tion of .41 between the Black–White gap and the White rate. Thus, efforts to reduce 
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Fig. 1 Black and White neonatal mortality rates in 33 states, 1995–2010
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racial disparities in neo na tal mor tal ity must address the fact that the social con text in 
some states is par tic u larly harm ful to Black neo na tes.

To assess whether these pro cesses that pro duce higher rates of mor tal ity among 
Black neo na tes operate dif fer ently across states, I con duct sep a rate decom po si tions 
of Black–White disparities in neo na tal mor tal ity for each of the 33 states. In Figure 2, 
the com bined height of the teal and orange bars rep re sents the total dif fer ence in mor
tal ity rates between White and Black neo na tes.

A nota ble result is that the con tri bu tion of birth weight–spe cific mor tal ity to Black–
White disparities in neo na tal mor tal ity varies sub stan tially by state. In Kentucky, 
Louisiana, Oklahoma, and Texas, the neg a tive con tri bu tion means that Black neo na tes 
are advan taged rel a tive to Whites in birth weight–spe cific mor tal ity. This can also be seen 
in the online Appendix C, which pres ents the full results of the decom po si tion anal y sis for 
Kentucky. In con trast with the nation over all, rates of VLBW mor tal ity in Kentucky are sim
i lar for White and Black neo na tes (with the Black rate slightly lower than the White rate). 
In addi tion, the sur vival advan tage among LBW Black neo na tes is even more pro nounced 
than at the national level. However, Black neo na tes still expe ri ence a dis par ity of 2.78 addi
tional deaths per 1,000 live births. This is because, in Kentucky, the inci dence of VLBW 
births among Black infants is 2.2 times that among Whites, and the inci dence of LBW 
births among Black infants is nearly 1.6 times that among Whites.

The error bars in Figure 2 show that the level of pre ci sion varies across states. Even 
after account ing for this uncer tainty, error bars for five states are entirely below the 
orange line representing the 0.55 deaths that can be traced to birth weight–spe cific 
mor tal ity in the nationallevel decom po si tion. This sup ports the idea that the sub
stan tively small con tri bu tion of birth weight–spe cific mor tal ity in these states is not 
observed because of chance. In con trast to states for which the con tri bu tion of birth 
weight–spe cific mor tal ity is small or even neg a tive, there are also states that stand 
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Fig. 2 Decomposition of Black–White disparities in neonatal mortality in 33 states, 1995–2010. The gray 
bars represent 95% confidence intervals. The horizontal orange line shows the number of deaths per 1,000 
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out for a large con tri bu tion of birth weight–spe cific mor tal ity. In nine states for which 
the esti ma tes are greater than the nationallevel con tri bu tion and the error bars do not 
over lap (includ ing Colorado, Tennessee, and Virginia), birth weight–spe cific mor tal ity 
explains upward of 0.90 neo na tal deaths (14%–31% of the total dis par ity in mor tal ity 
between Black and White neo na tes in these states). To show how birth weight–spe cific 
mor tal ity can be such an impor tant fac tor, the online Appendix C pres ents the full 
decom po si tion for Colorado. As shown in data col umns 2 and 5, the mor tal ity rate 
among VLBW Black neo na tes is 1.4 times that among White neo na tes (289.13 vs. 
204.00 per 1,000). Black neo na tes also face a 50% greater risk of NBW mor tal ity 
(1.24 vs. 0.82 per 1,000). These dif fer ences in mor tal ity among infants of sim i lar birth 
weights account for 1.93 of the 6.23 excess deaths among Black neo na tes (30.9%). 
Thus, in Colorado and other states where birth weight–spe cific mor tal ity explains a 
high pro por tion of the Black–White gap in neo na tal mor tal ity, some thing about the 
expe ri ence of Black neo na tes dur ing and after birth puts them at height ened risk of 
mor tal ity rel a tive to their White coun ter parts.

Exploring Cross-State Differences in Decomposition Results

The results from the first stage of the anal y sis pro vide evi dence of nota ble crossstate 
var i a tion in the role that birth weight–spe cific mor tal ity plays in the Black–White dis
par ity in neo na tal mor tal ity, underscoring the value of explor ing this var i a tion fur
ther. As a first step in this direc tion, Figure 3 maps the per cent age of each state’s 
Black–White dis par ity in neo na tal mor tal ity that can be traced to dif fer ences in birth 
weight–spe cific mor tal ity. At the national level, this per cent age is 10.8%, but the con
tri bu tion ranges from −12.6% in Kentucky to 30.9% in Colorado. The map dis plays 
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16.7%
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16.7%

18.3%

14.0%

15.3%

12.7%

11.6%

10.9%

9.0%

9.3%

8.7%

12.7%

11.0%

8.7%
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9.7%

6.6%

8.4%

2.4%
1.2%

–2.7%

–2.5%

–3.3%

–12.6%

16.0%

5.1%
19.5%

15.2%

14.9%

Fig. 3 Percentage of the Black–White disparity in neonatal mortality explained by differences in birth 
weight–specific mortality in 33 states, 1995–2010. Darker shades of orange represent higher percentages.
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some sim i lar pat terns for clus ters of neigh bor ing states. Birth weight–spe cific mor tal
ity con trib utes a com par a tively small per cent age to disparities in neo na tal mor tal ity in 
Texas, Oklahoma, Louisiana, and Arkansas, while this per cent age is high in Tennessee, 
Virginia, North Carolina, and South Carolina. Interestingly, many of the states with 
both the low est and highest con tri bu tion of birth weight–spe cific mor tal ity are located 
in the South. This can also be seen in panel a of Figure 4, which dis plays box plots for 

a) b)
rp = .138
rs = .083

c) d)

rp = –.209 rp = .226
rs = –.293 rs = .290

e) f)

rp = .246 rp = –.170
rs = .335 rs = –.180

women who gave birth in last year

Fig. 4 Bivariate associations between the percentage of the Black–White gap in neonatal mortality explained 
by birth weight–specific mortality and statelevel variables (n  =  33 states). Orange markers indicate Southern 
states. rp  =  Pearson correlation coefficient; rs  =  Spearman correlation coefficient. BW   =   birth weight.
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2105Decomposing Black–White Disparities in Neonatal Mortality

the dis tri bu tion of this out come for the 15 Southern states and 18 nonSouthern states 
included in the anal y sis. Although the median per cent age is slightly lower in Southern 
states, there is also con sid er ably more var i abil ity across the states in this region.

The com plex ity of the crossstate pat terns is fur ther empha sized by the anal y sis of 
statelevel explan a tory var i ables displayed in Figure 4. Panels b–f show the bivar i ate 
plots and Pearson cor re la tion coef fi cients (rp) between the rel a tive con tri bu tion of 
birth weight–spe cific mor tal ity to the Black–White gap in neo na tal mor tal ity and five 
mea sures of state health and med i cal sys tems. I also pres ent Spearman rank order 
cor re la tion coef fi cients (rs) as a non para met ric mea sure of the asso ci a tion. Although 
these mea sures cap ture statelevel fac tors predicted to relate to birth weight–spe cific 
mor tal ity, none are highly cor re lated with this out come (rp ranges from –.209 to .246, 
and rs ranges from –.293 to .335). Despite the absence of strong cor re la tions, a few 
nota ble pat terns stand out. Panel b shows the asso ci a tion between the Black–White 
dif fer ence in the per cent age of women in a state who gave birth in the past year but 
do not have any health insur ance cov er age and the con tri bu tion of birth weight–
spe cific mor tal ity. Although the over all asso ci a tion is weak and pos i tive, distin
guishing Southern and nonSouthern states reveals that there is a mod er ate pos i tive 
cor re la tion between these two var i ables in nonSouthern states (rp  =  .621, rs  =  .338), 
but not in Southern states (rp  =  –.065, rs  =  –.239). This pro vi des fur ther evi dence that 
there are regional dif fer ences in the pro cesses through which racial dif fer ences in 
birth weight–spe cific mor tal ity con trib ute to disparities in neo na tal mor tal ity. Differ
ences between Southern and nonSouthern states are also appar ent in panel d, which 
shows the asso ci a tion between the con tri bu tion of birth weight–spe cific mor tal ity 
and the per cent age of a state’s phy si cians who are Black. Separating the results by 
region shows that there is no asso ci a tion out side the South (rp  =  –.08, rs  =  .065), but 
a moder ate pos i tive asso ci a tion in the South (rp  =  .536, rs  =  .468).

While a bivar i ate anal y sis of statelevel data is unable to pro vide a straight for ward 
expla na tion for crossstate dif fer ences in the con tri bu tion of birth weight–spe cific 
mor tal ity, it is still pos si ble to iden tify impor tant takeaways about the dif fer ing roles 
played by this com po nent of the Black–White gap in neo na tal mor tal ity across states. 
One poten tial source of this var i a tion is the demo graphic com po si tion of state pop
u la tions. To account for the role of com po si tional fac tors, I rep li cate the decom po
si tions displayed in Figure 2 after restricting the anal y sis to infants born to highly 
edu cated, mar ried moth ers. Table 2 pres ents the results of this anal y sis for the nation 
over all. As would be expected, the total dif fer ence in neo na tal mor tal ity is smaller for 
moth ers in more advan taged posi tions (4.15 deaths per 1,000 live births vs. 5.07 per 
1,000 with out con trols). Although the size of the gap is smaller, dif fer ences in birth 
weight–spe cific mor tal ity explain a slightly larger pro por tion of the total dis par ity in 
neo na tal mor tal ity. As shown in the last col umn, 0.55 deaths out of the 4.15 death gap 
stem from dif fer ences in birth weight–spe cific mor tal ity (13.34%).

One thing that stands out is the wide con fi dence inter vals for many states. Even after 
aggre gat ing 1995–2010 data, many states report small numbers of neo na tal deaths among 
LBW and NBW infants born to Black mar ried moth ers with a col lege degree. This data 
lim i ta tion increases the stan dard errors and reduces the pre ci sion of the adjusted decom po
si tion esti ma tes (even though the esti ma tes are based on nearly the full pop u la tion of births 
and deaths in these states). Despite the impre ci sion, the find ings sup port the idea that the 
con tri bu tion of birth weight–spe cific mor tal ity varies across states, even when com par ing 
out comes for neo na tes with sim i lar sociodemographic char ac ter is tics.
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In com par ing the results in Figures 2 and 5, sev eral pat terns stand out. First, there 
are a few states where dif fer ences in birth weight–spe cific mor tal ity make a large con
tri bu tion to the Black–White gap in neo na tal mor tal ity both before and after account ing 
for mater nal char ac ter is tics. In Colorado, New Jersey, Mas sa chu setts, and Wisconsin, 
this com po nent accounts for 15.6%–30.9% of the dis par ity in the unad justed data and 
23.1%–46.3% in the adjusted data. This indi cates that the fac tors that lead to dif fer
ences in mor tal ity among Black and White neo na tes of sim i lar birth weight can not 
be ascribed sim ply to sociodemographic advan tages among White moth ers. Instead, 
it sug gests that race inde pen dently influ ences access to or qual ity of the med i cal care 
received dur ing and after preg nancy in these states. In con trast, in Tennessee and 
Mississippi, the large rel a tive con tri bu tion of birth weight–spe cific mor tal ity is nota
bly reduced when the anal y sis is restricted to highly edu cated, mar ried moth ers. This 
is con sis tent with the idea that Black moth ers’ socio eco nomic dis ad van tage in these 
states is the pri mary source of disparities in birth weight–spe cific mor tal ity.

Finally, Table 3 com pares the per cent age of each state’s total Black–White gap 
in neo na tal mor tal ity due to dif fer ences in birth weight–spe cific mor tal ity (col umn 
3, the same quan tity mapped in Figure 3) with the per cent age of the total gap due to 
dis pa rate mor tal ity between Black and White VLBW neo na tes (col umn 4). This focus 
on the VLBW cat e gory is use ful because mor tal ity dif fer ences between neo na tes in 
this group can be traced spe cifi  cally to dif fer en tial receipt of neo na tal inten sive care 
and other med i cal tech nol ogy (Wise 2003). Consistent with pat terns for the nation 
over all (shown in the bot tom row), for most states, the per cent ages in col umn 4 are 
nearly as large as those in col umn 3. This means that disparities due to birth weight–
spe cific mor tal ity are driven pri mar ily by deaths to VLBW neo na tes. Exceptions to 
this pat tern include Nevada, Minnesota, and New Jersey, where disparities in mor tal ity 
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Fig. 5 Decomposition of Black–White disparities in neonatal mortality in 33 states among highly educated, 
married mothers, 1995–2010. The gray bars represent 95% confidence intervals. The horizontal orange line 
shows the number of deaths per 1,000 live births due to Black–White differences in birth weight–specific 
mortality for the United States (0.55). BW  =  birth weight.
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between NBW and LBW neo na tes make up a com par a tively large por tion of the 
deaths due to birth weight–spe cific mor tal ity.

Table 3 high lights crossstate var i a tion in con tri bu tion of dif fer ences in VLBW
spe cific mor tal ity between Black and White neo na tes to the total gap. At the national 
level, VLBWspe cific mor tal ity rep re sents 10% of the total Black–White dif fer ence 
in neo na tal mor tal ity (0.51/5.07, see Table 1), but in five states (South Carolina, 
Mississippi, North Carolina, Tennessee, and Colorado), this per cent age ranges from 
16% to 27%. These states all  stand out as places where birth weight–spe cific mor
tal ity con trib utes an espe cially high per cent age to the total Black–White gap. The 
con tri bu tion of VLBWspe cific mor tal ity appar ent in Table 3 indi cates that Black 

Table 3 Percentage of the total Black–White gap in neo na tal mor tal ity that is explained by BWspe cific 
mor tal ity and VLBWspe cific mor tal ity in 33 states, 1995–2010

State

Black–White Gap  
in Neonatal Mortality 

(deaths per 1,000 
live births)

% of Total 
Black–White Gap 

Due to BWSpecific 
Mortality

% of Total  
Black–White Gap  

Due to VLBWSpecific 
Mortality

PercentagePoint 
Difference

KY 2.78 −12.56 −3.78 −8.78
OK 3.69 −2.48 −0.71 −1.77
TX 3.30 −2.67 1.01 −3.68
NV 3.56 12.68 1.17 11.51
AR 3.80 1.18 1.43 −0.24
MN 3.42 9.69 1.46 8.22
LA 4.26 −3.29 4.01 −7.30
IL 5.63 8.99 4.40 4.59
CT 5.76 5.07 4.65 0.43
AZ 4.30 2.36 5.86 −3.50
PA 5.56 8.67 6.63 2.04
NY 4.67 11.63 6.68 4.95
WA 2.60 8.41 7.52 0.89
FL 4.52 8.74 8.01 0.73
GA 4.99 10.86 10.13 0.74
AL 4.78 6.58 10.33 −3.75
WI 6.59 15.60 10.79 4.81
MA 4.44 16.00 11.03 4.97
CA 3.94 11.04 11.07 −0.03
IN 5.16 7.59 11.69 −4.10
NJ 5.46 19.53 11.78 7.74
MD 6.08 14.92 12.40 2.52
OH 5.52 12.68 12.60 0.08
MI 6.47 13.95 13.14 0.80
KS 5.20 9.27 13.25 −3.98
MO 5.83 15.27 13.44 1.83
DE 6.76 15.16 14.99 0.18
VA 5.65 19.12 15.96 3.16
SC 5.75 16.67 16.05 0.62
MS 5.03 18.28 16.91 1.37
NC 6.29 16.72 17.05 −0.33
TN 6.34 27.31 23.57 3.73
CO 6.23 30.92 27.52 3.40
USA 5.07 10.76 9.99 0.77
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neo na tes are espe cially dis ad van taged in the use of advanced obstet ri c inter ven tions 
and neo na tal inten sive care tech nol ogy in these states.

Discussion

This paper explores dif fer ences in neo na tal mor tal ity between Black and White 
infants in 33 U.S. states. Black neo na tes face a higher risk of mor tal ity in all  these 
states, but the mag ni tude of the gap varies con sid er ably. To help dis en tan gle the pro
cesses pro duc ing these disparities, I decom pose the gap into two com po nents: (1) 
disparities due to racial dif fer ences in birth weight dis tri bu tion, and (2) disparities 
due to racial dif fer ences in birth weight–spe cific mor tal ity. At the national level, birth 
weight dis tri bu tion explains 89% of the Black–White gap in neo na tal mor tal ity. This 
sup ports pre vi ous research in empha siz ing that a crit i cal com po nent of the dis par ity 
in neo na tal mor tal ity is that Black infants are more likely to be born at low and very 
low birth weights (Carmichael and Iyasu 1998; Elder et al. 2011). Differences in birth 
weight dis tri bu tion reflect the fact that even before they give birth, Black moth ers are 
more likely to expe ri ence socio eco nomic dep ri va tion, chronic stress, dis crim i na tion, 
and expo sure to envi ron ments that put their infants at risk (Braveman et al. 2014; 
Hogue and Bremner 2005; O’Campo et al. 2008).

However, I go beyond pre vi ous appli ca tions of this decom po si tion tech nique by 
cal cu lat ing statespe cific decom po si tions for 33 states. This anal y sis reveals that in 
some states, dif fer ences in mor tal ity among infants born at sim i lar weight make a 
mean ing ful con tri bu tion to disparities in mor tal ity between Black and White neo na tes. 
In at least nine states, the con tri bu tion of birth weight–spe cific mor tal ity to the dis par
ity in neo na tal deaths is greater than the nationallevel con tri bu tion. Disparate mor tal
ity among neo na tes born at sim i lar weights is the prod uct of risk fac tors that operate 
dur ing and soon after birth. Because dif fer ences in mor tal ity between VLBW neo na tes 
can be traced to unequal receipt of obstet ri c inter ven tions and neo na tal inten sive care 
tech nol ogy (Wise 2003), the high pro por tion of the dis par ity due to this com po nent in 
states like Colorado and Tennessee indi cates that, in these states, highrisk Black neo
na tes do not receive the same med i cal care as Whites dur ing this crit i cal period.

The results of this statespe cific anal y sis are underscored by the fact that sim i lar 
pat terns are observed even when restricting the anal y sis to infants of highly edu cated, 
mar ried moth ers, which indi cates that inequalities in med i cal care dur ing and after 
birth are not sim ply a prod uct of sociodemographic dif fer ences between White and 
Black moth ers (Schoendorf et al. 1992). Thus, a key issue for future research is to study 
the fac tors that con trib ute to racial disparities in new born care in many states (Bryant 
et al. 2010). One pos si bil ity is that Black moth ers in these states do not receive the 
same qual ity of hos pi tal care as Whites because of racial bias by pro vid ers (Council 
of Ethical and Judicial Affairs 1990; Matoba 2017; Williams 1999) or the con tin ued 
racial seg re ga tion of hos pi tals (Howell et al. 2018; Smith 1998). However, crossstate 
var i a tion in the impor tance of VLBWspe cific mor tal ity empha sizes the com plex ity of 
this issue.

These results have impor tant impli ca tions for efforts to improve birth out comes 
and reduce racial disparities in neo na tal mor tal ity. In a major ity of states, upward of 
90% of the gap in neo na tal mor tal ity can be traced to Black infants’ greater like li
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hood than Whites of being born in the highrisk VLBW and LBW categories. These 
dif fer ences in health at birth reflect racial dif fer ences in life expe ri ences that play 
a role even before preg nancy (Lu and Halfon 2003). Thus, efforts to improve birth 
out comes for Black infants require inter ven tions that span a mother’s full life course. 
Policies focused on this objec tive might include hous ing pol i cies designed to reduce 
racial disparities in expo sure to dis ad van taged neigh bor hoods, more gen er ous income 
sup port for women liv ing in pov erty, and health care pol i cies that expand access to 
pri mary and pre na tal care. The broad scope of these inter ven tions empha sizes that the 
chal lenge of reduc ing disparities in health at birth is one that tran scends the bound
aries of health pol icy (Rodriguez 2019; Woolf 2019).

However, there are also states where racial dif fer ences in birth weight–spe cific 
mor tal ity make a sub stan tial con tri bu tion to gaps in neo na tal mor tal ity. In these states, 
the results presented here high light a mean ing ful role for inter ven tions designed to 
improve adverse out comes among VLBW Black neo na tes. For exam ple, Colorado 
infants in this group have a neo na tal mor tal ity rate of 289 deaths per 1,000 live births. 
If this rate could be reduced to 206 to match the U.S. rate, Colorado’s Black neo na tal 
mor tal ity rate would drop by nearly 2.4 deaths per 1,000 live births and the Black–
White dif fer ence in mor tal ity would shrink to 3.9 per 1,000. Although an improve
ment of this mag ni tude is by no means easy to achieve, the find ings for Colorado 
and sim i lar states pro vide a clear tar get for pol icy reform. Unlike efforts to shift the 
dis tri bu tion of Black birth weights, inter ven tions designed to reduce dif fer ences in 
mor tal ity between neo na tes born at sim i lar risk can be focused more nar rowly on 
reduc ing disparities in access to qual ity hos pi tal care among highrisk infants. Useful 
pol icy direc tions include increas ing the num ber of Black infants who are born in hos
pi tals with advanced neo na tal inten sive care tech nol ogy and reduc ing racial bias in 
phy si cian–patient inter ac tions so that Black moth ers and their new borns receive the 
full ben e fit of avail  able obstet ri c inter ven tions.

The need to imple ment this type of inter ven tion at the statelevel calls atten tion to 
the value of fur ther research on this topic. In using data from only 33 states, the pre
lim i nary anal y sis of statelevel pre dic tors is lim ited to a com par i son of bivar i ate asso
ci a tions. I ana lyze five mea sures of state health care and hos pi tal sys tems, but none 
prove to be a strong pre dic tor of var i a tion in the con tri bu tion of birth weight–spe cific 
mor tal ity to the Black–White neo na tal mor tal ity gap. This sup ports the idea that the 
pro cesses that pro duce dif fer en tials in mor tal ity among infants of sim i lar birth weight 
operate at the hos pi tal and indi vid ual lev els. For exam ple, recent research indi cates that 
racial disparities in infant mor tal ity are smaller in mag ni tude when Black new borns are 
cared for by Black phy si cians (Greenwood et al. 2020). This may be a sign that rac ism, 
implicit bias, mis trust, or other fac tors lower the qual ity of the care Black new borns 
receive from White phy si cians and high lights the impor tance of research that exam ines 
phy si cian–patient inter ac tions as a source of racial disparities in birth weight–spe cific 
neo na tal mor tal ity. However, the results presented here sug gest that research in this area 
should com pare data on race and phy si cian–patient inter ac tions across states to help 
iden tify aspects of the med i cal sys tems in Colorado and Tennessee that lead VLBW 
Black infants to expe ri ence worse out comes than their White coun ter parts.

This anal y sis is sub ject to addi tional lim i ta tions. For one, birth weight is an imper
fect mea sure of an infant’s health at birth (Wilcox 2001). While being born LBW or 
VLBW is highly cor re lated with neo na tal mor tal ity, ges ta tional age is a more prox i mate 
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pre dic tor of health at birth (Kramer and Hogue 2009). However, the mea sure ment of 
ges ta tional age in vital sta tis tics data is con sid ered unre li able, with biases espe cially 
likely to be observed when ana lyz ing sociodemographic dif fer ences (Dietz et al. 
2007). As a result, I fol low pre vi ous research seek ing to decom pose racial disparities 
in neo na tal mor tal ity and rely on birth weight as a mea sure of infant health at birth 
(e.g., Carmichael and Iyasu 1998; Elder et al. 2011).

Further, even though the data include essen tially all  of the pop u la tion of births 
and deaths dur ing the study period, the ana lytic sam ple has some lim i ta tions. For 
one, there were suf fi cient data on neo na tal deaths to apply the birth weight decom
po si tion meth od ol ogy in only 33 states. Thus, disparities in neo na tal mor tal ity in 17 
states remain unex am ined. In addi tion, many of the esti ma tes from the statespe cific 
decom po si tion ana ly ses are impre cise, espe cially when hold ing con stant mater nal 
edu ca tion and mar i tal sta tus. This is a prod uct of the low over all inci dence of neo
na tal mor tal ity com bined with the small num ber of deaths among neo na tes born to 
highly edu cated, mar ried moth ers in many states. For exam ple, when decomposing 
the Black–White gap in mor tal ity among neo na tes from this group in Arkansas, the 
esti ma tes are based on data on just 46 deaths of Black infants. Although this exceeds 
the 20death thresh old recommended by the NCHS, the resulting con fi dence inter val 
for the esti mated deaths due to birth weight–spe cific mor tal ity ranges widely from 
−1.76 to 1.67. Because the sam ple already aggre gates obser va tions over a 16year 
period, this type of sam ple size lim i ta tion is dif fi cult to over come, and empha sizes 
that con clu sions based on the results that adjust for sociodemographic con trols should 
take the uncer tainty of the esti ma tes into account.

The per sis tence of racial disparities in the like li hood of neo na tal mor tal ity serves as 
a pow er ful exam ple of disparities in life chances between White and Black Amer i cans. 
Research has established that the endur ing Black–White gap in infant mor tal ity is likely 
to be the prod uct of interacting pro cesses that are reinforced within and across gen er a
tions (Fan and Luo 2020; Lu and Halfon 2003). The results presented here empha size 
that these pro cesses do not play out in the same way in all  pop u la tions and high light the 
need to iden tify the statelevel insti tu tions that increase or reduce racial disparities. ■
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