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INTRODUCTION

The maternal mortality ratio (the number of maternal deaths

per 100,000 births) in the United States is one of the highest

among countries in the Organisation for Economic Co-operation and
Development (OECD) and has steadily increased even as the maternal

mortality ratio globally has been falling (Eliason, 2020). To illustrate, in 1987,

the US had a mortality rate of 7.2 deaths per 100,000 live births. That ratio has

risen dramatically to 20.1in 2019, 23.8in 2020, and 32.9 in 2021 (Hoyert, 2023). This

is quite different from the rates for high-income peer countries: In 2018, Canada had a
ratio of 8.6 and New Zealand a ratio of 1.7, which were much smaller than the US’s 2018
ratio of 17.4 (Declercq and Zephryin, 2020; Tikkanen et al., 2020).1

Until recently, it has been difficult to make reliable comparisons for maternal death
across locations and over time for the entire US (Hawkins et al., 2020). This was due
to limitations in the ability to tell if a deceased person was pregnant at the time of

her passing. The National Center for Health Statistics (NCHS) in 2003 revised the
standard death certificate to include a checkbox indicating pregnancy in the past
year. This change was not adopted universally until late 2018, meaning that data have
been improving gradually and that some (but not all) of the observed upward trend

in maternal mortality in the US was due to better detection and not worse health
outcomes (Eliason, 2020; Hoyert & Minifio, 2020). However, even after 2018, when
the new forms were fully implemented, the rate of maternal death in the United States
continued torise.

The maternal mortality rate is in part determined by the overall health of a population,
access to and quality of health care, and the quality of the human rights environment
(among other factors), making it an information-rich summary measure of health and
social development (Wilmoth et al., 2012). Maternal mortality has multiple potential
contributing factors, and a recent review of pregnancy-related deaths in 36 states
found that 84 percent were preventable (Schmidt, 2021; Trost et al., 2022). So, when
there is a disparity in maternal mortality, a corresponding disparity likely exists in one
(or several) of maternal mortality’s contributing factors, representing potential targets
for policies aimed at reducing these deaths.

1.  While the World Health Organization defines rate differently from ratio, the Centers for Disease
Control and Prevention uses the term “maternal mortality rate” to refer to the measure used here—the
deaths per 100,000 live births. In this report, “rate” and “ratio” are used interchangeably.
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There are substantial disparities in maternal mortality based on race, ethnicity,
socioeconomic status, age, and nativity within the United States (see Figure 1). Non-
Hispanic Black pregnant people and pregnant people in poverty die at rates three

to four times higher than White or Hispanic pregnant people or those at higher
socioeconomic levels. Rates are, on average, six times higher for pregnant people over
40 compared to those under 25 (Hawkins et al., 2020).

Figure 1. Maternal Mortality Ratio in the United States, by Race (2018-2021)
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Source: Milken Institute, CDC (2021)

While race and ethnicity are well-documented contributors to disparate maternal
mortality rates, the disparity based on maternal age is understudied (Eliason, 2020).
Despite existing data showing that mortality rates increase with maternal age, little
research exists on how age interacts with other determinants of maternal death. If
disparities widen or narrow for deaths at advanced maternal age, then this provides
clues for policy or treatment solutions for targeting these gaps and decreasing maternal
mortality more generally. To the extent that there are meaningful differences in the
underlying environment (be it social, financial, or in access to health-care resources)
that match up with the demographic patterns in mortality that will be explored in the
analysis to follow, possible avenues for improvement can be identified. Specifically, the
policy question to be examined is, “For places that contain extremely vulnerable Black
and White populations, how do their maternal mortality rates differ by race and age,
and how (if at all) do these two factors interact?”
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EXTREMELY VULNERABLE AMERICA

The population of interest for this report is “Extremely Vulnerable America,” as

defined by the Milken Institute’s Community Explorer report, which uses machine
learning to synthesize information from the US Census Bureau’s American Community
Survey (Lopez et al., 2022). The Community Explorer utilizes 751 variables across

3,142 counties to identify 17 distinct community profiles that combine demographic,
economic, and other behavioral determinants. These 17 profiles fall within the following
five general groups, in order of population size: Urban America (74 percent), Industry-
Driven America (17 percent), Graying America (5.1 percent), Extremely Vulnerable
America (3.5 percent), and Non-Contiguous America (0.42 percent).

The Extremely Vulnerable America group contains 378 US counties representing 3.5
percent of the US population and includes the county profiles with the lowest income
levels: Hispanic Southern Border (1.4 percent), Black South (1.3 percent), White
Appalachia (0.7 percent), and American Indian Reservations (0.1 percent). This report
will focus only on states with counties among the Black South and White Appalachia
profiles. While “Extremely Vulnerable America” also contains counties in the Hispanic
Southern Border and American Indian Reservations profiles, they are not included in
this analysis due to a paucity of data.

The Black South profile contains Southern counties with the highest proportion of
Black/African American residents and has the lowest median household income of

all profiles. White Appalachia contains White communities in Appalachia with the
third-highest level of unemployment rates and second-lowest household income of all
profiles. We limit the analysis to states where the percentage of the state population
residing in White Appalachian and Black South counties is greater than 2 percent:
Alabama, Arkansas, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, South
Carolina, Tennessee, and Virginia. Data are aggregated by state, despite Extremely
Vulnerable America being classified by counties, due to the lack of public county-level
data for maternal mortality. This leaves us with a sample of states with the greatest
concentration of Black South and White Appalachia profiles. Furthermore, these states
form a contiguous area representative of what is often thought of as the South in
broader cultural parlance.

MORTALITY AND NATALITY DATA

The source of mortality data is the publicly available 2018-2021 Underlying Cause of
Death, Single Race data files from NCHS, accessed through the Centers for Disease
Control and Prevention Wide-ranging Online Data for Epidemiologic Research (CDC
WONDER) database. We calculate maternal mortality as all deaths assigned ICD-

10 codes A34 (for Obstetrical tetanus) and O00 to O99 (for Chapter XV Pregnancy,
childbirth, and the puerperium). This captures maternal deaths as a result of obstetrical
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tetanus, maternal deaths up to 42 days after delivery, and later maternal deaths (those
occurring more than 42 days after delivery).?

The outcome of interest is the maternal mortality ratio, the number of maternal deaths
per 100,000 live births. This allows us to make comparisons across geographies with
different-sized populations. Data from 2018-2021 were pooled to get the largest
possible sample of updated death certificates. The CDC WONDER database also
provided the count of live births (the denominator of the maternal mortality ratio) via
the NCHS natality files. For both mortality and natality files, the main analysis sample
contains individuals in a given state who are Black or White (of any ethnicity) and fall
between the ages of 15 and 44. Ages were measured in 10-year increments, with bins
covering 15-24, 25-34, and 35-44 years of age.

BIG-PICTURE PATTERNS IN MATERNAL
MORTALITY

The total population maternal mortality ratios in the analysis states were highest in the
deep South, with the highest rates in Mississippi and Alabama (see Figure 2a). These
states have a higher concentration of Black residents, who suffer a disproportionate
share of the burden of maternal death. None of the states had overall maternal
mortality ratios lower than the national rate (34.09 deaths per 100,000 live births). A
similar pattern can be observed in these states among our population of interest (see
Figure 2b).

Figure 2a. Maternal Mortality Ratios for All Races, All Ages (2018-2021, pooled)
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2. Many analyses of maternal death exclude later maternal deaths and so omit ICD-10 codes O96-
97 (as these refer to deaths occurring after 42 days or from sequelae of obstetric causes); we have retained
them in this analysis to more fully account for deaths that could occur due to social and environmental
determinants (Eliason, 2020).
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Figure 2b. Maternal Mortality Ratios for Black and White Mothers, Aged 15-44
(2018-2021, pooled)
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Source: Milken Institute analysis, CDC (2021)

Not only do the sample states have overall maternal mortality ratios higher than the
national average, but their maternal mortality ratios for specific demographic groups
are also higher (see Figure 3). The sample states have Black and White maternal
mortality ratios of 85.93 and 38.61, whereas the nation has Black and White maternal
mortality ratios of 68.59 and 27.23. This puts the sample at demographic-specific
maternal mortality ratios that are 25.28 and 5.21 percent larger (respectively) than
national ratios.

Figure 3. Maternal Mortality Ratios by Race (Black and White Mothers, Aged 15-44)
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Source: Milken Institute analysis, CDC (2021)
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Though both the Black and White maternal mortality ratios are higher in the sample
states than in the nation as a whole, the percent difference between the two (i.e.,
mortality disparity based on race) is actually smaller in the sample states than in the
entire country. However, this was not true for each sample state individually: North
Carolina and Georgia had a larger Black and White mortality disparity than the nation
(see Figure 4).

Figure 4. Black-White Maternal Mortality Disparities, by State
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Source: Milken Institute analysis, CDC (2021)

THE BLACK AND WHITE GAP AND
MATERNAL AGE

Maternal mortality ratios increase for both groups as maternal age increases but
grow at different rates for different groups. The Black maternal mortality ratio almost
doubles (an increase of 83.61 percent) moving from 15-24 year-old mothers to 25-34
year-old mothers, and then increases by another 172.69 percent moving from 25-34
year-old mothers to 35-44 year-old mothers. The White ratios follow a different
pattern, first increasing by 36.86 percent, moving from 15-24 year-old mothers to
25-34 year-old mothers, and then by 202.62 percent moving from 25-34 year-old
mothers to 35-44 year-old mothers (see Figure 5).
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Figure 5. Maternal Mortality Ratios, by Age and Race, in Sample States
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This generates a lopsided upside-down “U” pattern in the disparity by age group, where
racial disparities in the maternal mortality ratio are lower but still present for the
youngest mothers, increase for the middle maternal ages, then slightly decrease for the
oldest mothers (see Figure 6). The disparity remains quite large for the oldest mothers
in our sample: The disparity is still 43.17 percent larger for 35-44 year-olds than for
15-24 year-olds (see Figure 6).

Figure 6. Black-White Maternal Mortality Disparities by Age, in Sample States
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WHERE WAS MORTALITY
CONCENTRATED?

While one might expect an outsized share of maternal deaths to occur in the vulnerable
counties identified by the Community Explorer, this was not the case in every state (see
Figure 7). Most states did see a higher proportion of total maternal deaths occurring

in vulnerable counties than the proportion of the population living in those counties.
When looking at all 10 states, 8.22 percent of people resided in one of these vulnerable
counties, but 14.61 percent of maternal deaths occurred among mothers living in such
counties. The exceptions were Louisiana and North Carolina, where the proportion of
residents in vulnerable counties was slightly higher than the proportion of maternal
deaths in these counties.

Figure 7. Proportion of a State’s Population Residing in and Maternal Deaths
Occurring in “Vulnerable” Counties
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LIMITATIONS AND CONCLUSIONS

This analysis provides a descriptive overview of maternal mortality based on data
available to the general public. Most data were pooled at the state level (the number
of deaths within vulnerable counties in a state was available, but such data were not
available for births). Age was constrained to arbitrary 10-year bins, which limits the
ability to see detailed nuances along this demographic. While mortality is clearly
highest in the oldest age category, it is not possible to see where that mortality is
concentrated within the 10-year span, such as after age 40, for example. Were we to

MILKEN INSTITUTE MATERNAL MORTALITY AMONG VULNERABLE US COMMUNITIES 8



examine deaths in five-year or single-year age groups, data suppression would have
limited availability even further. This analysis only considers deaths where a pregnancy-
related condition was the underlying cause of death, meaning that many deaths where
pregnancy might have been a contributing factor are missing from the data. Causes such
as homicide, suicide, and drug overdose are major contributors to pregnancy-associated
mortality but may not be coded as the underlying cause of death in the data (Campbell
et al., 2021; Howard et al., 2021). Future analysis might utilize the multiple cause of
death data to increase detection of such deaths.

The evidence provided above serves as a starting point for public health and policy
discussions on health disparities without assessing causal pathways by which these
disparities have arisen. To the extent that contributing factors to maternal mortality
follow patterns with regard to age and race similar to those explored in the report
above, we have identified areas that have the potential to be fruitful for future
investigation and deployment of resources by policymakers, funders, health-care
organizations, and other interested parties.

For example, while the Black-White maternal mortality disparity in the US is large,

the fact that it is smaller in states that contain the most vulnerable Black populations

is noteworthy. These 10 states alone contain more than one-third of the nation’s

Black population (34.31 percent; US Census Bureau, 2021). The South more broadly
contains over half of the US’s Black population (Moslimani et al., 2023). Given that the
Black-White disparity is large nationwide, a first thought would be that a similarly
large disparity would be observed where vulnerable Black populations are most heavily
located. This report casts doubt on that assertion: These places perform better in terms
of the disparity than the national average. Understanding the underlying reasons for
this could help policymakers craft interventions with the best chance for success.

Future analyses should continue to explore the disparities (racial, age-specific, or other)
in health outcomes in additional communities as identified by the Community Explorer
profiles. Doing so can help policymakers in identifying concerns affecting specific
groups of populations in counties across the US. As the issue of disparities in access to
health care and health measures becomes increasingly salient to the general public, it is
critical to illuminate what is actually happening through the use of vital statistics data
and an exploration of its underlying patterns across US communities.
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