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ABSTRACT

Background: Despite the previous long-term decline and a recent increase in maternal mortality, detailed 
social inequalities in maternal mortality in the United States (US) have not been analyzed. This study 
examines trends and inequalities in US maternal mortality by maternal race/ethnicity, socioeconomic 
status, nativity/immigrant status, marital status, area deprivation, urbanization level, and cause of death.

Methods: National vital statistics data from 1969 to 2018 were used to compute maternal mortality 
rates by sociodemographic factors. Mortality trends by deprivation level were analyzed by using census-
based deprivation indices. Rate ratios and log-linear regression were used to model mortality trends and 
differentials.

Results: Maternal mortality declined by 68% between 1969 and 1998. However, there was a recent upturn 
in maternal mortality, with the rate increasing from 9.9 deaths/100,000 live births in 1999 to 17.4 in 2018. 
The large racial disparity persisted over time; Black women in 2018 had a 2.4 times higher risk of maternal 
mortality than White women. During 2013-2017, the rate varied from 7.0 for Chinese women to 42.0 
for non-Hispanic Black women. Unmarried status, US-born status, lower education, and rural residence 
were associated with 50-114% higher maternal mortality risks. Mothers in the most-deprived areas had a 
120% higher risk of mortality than those in the most-affluent areas; both absolute and relative disparities 
in mortality by deprivation level widened between 2002 and 2018. Hemorrhage, pregnancy-related 
hypertension, embolism, infection, and chronic conditions were the leading causes of maternal death, with 
31% of the deaths attributable to indirect obstetric causes.

Conclusions and Global Health Implications: Despite the steep long-term decline in US maternal 
mortality, substantial racial/ethnic, socioeconomic, and rural-urban disparities remain. Monitoring disparities 
according to underlying social determinants is key to reducing maternal mortality as they give rise to 
inequalities in social conditions and health-risk factors that lead to maternal morbidity and mortality.

Key words: Maternal mortality • Socioeconomic status • Deprivation • Race/ethnicity • Rural-urban 
• Disparities • Cause of death • Trend.
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1. Introduction
Maternal mortality in the United States (US) has 
declined dramatically over the past century.1-5 
The rate declined from 607.9 maternal deaths per 
100,000 live births in 1915 to 21.5 in 2014.1-3,6 
However, comparison of the recent rates with those 
prevailing in the late 1960s shows little change in 
maternal mortality in the US over the past 50 
years.1-4,6 In fact, recent data show an upward trend 
and a marked increase in maternal mortality over 
the past 20 years.3-6 Reversing current trends and 
achieving reductions in the maternal mortality 
rate are an important public health priority for the 
nation as the rates for certain racial/ethnic minority 
and socioeconomic groups remain relatively high.3-5 
American Indian/Alaska Native (AIAN) and Black 
women have about 2-3 times higher maternal 
mortality rates than non-Hispanic White women.3,4 
Women who live in high-poverty areas of the US 
have more than double the maternal mortality rate 
of those living in more affluent areas.4 A cross-
national comparison of the 2013 statistics by the 
World Health Organization (WHO) reveals that the 
US rate of 22 maternal deaths per 100,000 live births 
exceeded the rates for at least 52 other countries, 
including Canada, Australia, Japan, and all the Western 
and Northern European countries.7 The most recent 
2018 data from the Organisation for Economic Co-
operation and Development (OECD) put the US 
with the second highest maternal mortality rate after 
Mexico among the select industrialized countries.8 

Although previous studies have examined racial 
disparities in maternal mortality over time1-5,9, little 
or no research exists that analyzes the full extent of 
racial/ethnic, nativity, socioeconomic, and rural-urban 
disparities over time in overall maternal mortality 
and by cause of death in the US. For example, it is not 
known whether maternal education and area-based 
socioeconomic patterns in maternal mortality differ 
by race/ethnicity or over time. Although Asian/Pacific 
Islanders (APIs) and Hispanics have lower maternal 
mortality rates than Whites, Blacks, and AIANs3,4, it 
is not known if there is heterogeneity in mortality 
risks among the subgroups such as Chinese, Asian 
Indians, Filipinos, Mexicans, Puerto Ricans, and 
Central and South Americans. Important social 

factors such as marital status and nativity status may 
be related to maternal mortality given that women 
who are married or foreign-born might differ from 
their unmarried or US-born counterparts in levels of 
social support, access to care, preconception health, 
and behavioral risk factors (e.g., pre-pregnancy 
obesity and smoking during and before pregnancy) 
that are known to be associated with pregnancy 
complications and maternal morbidity and mortality. 
Furthermore, it is not known whether and to what 
extent women in rural areas differ from those in 
urban areas in their maternal mortality risk. 

To address these gaps in research, I analyze long-
term trends in maternal mortality according to 
maternal race/ethnicity, area deprivation, maternal 
education, nativity/immigrant status, marital status, 
and rural-urban residence by using temporal national 
vital statistics data.1-4,6 Analyzing such patterns over 
time is important in that it allows one to quantify 
maternal mortality disparities between various 
social groups and geographic areas. Additionally, 
such analyses can provide important insights into 
the effectiveness of social and public health policies 
and interventions in reducing maternal mortality and 
inform future policy actions that could bring about 
further improvements in maternal health. 

2. Methods
Data for the present study came from the 1969-
2018 National Vital Statistics System, the national 
mortality database.1-3,6,10,11 Maternal deaths in this 
study, in accordance with the WHO, are defined 
as those related to or aggravated by pregnancy or 
pregnancy management and which occur during 
or within 42 days after the end of pregnancy.1,3,4,6 
This official definition of maternal mortality differs 
from the definition of pregnancy-related mortality, 
which includes deaths during or within 1 year of 
pregnancy.1,5,9 

While the overall US maternal mortality rates and 
rates for Whites and Blacks were computed annually 
between 1969 and 2018, maternal deaths and rates 
for detailed racial/ethnic groups (including API and 
Hispanic subgroups), maternal education, marital 
status, nativity/immigrant status, and maternal age 
were computed using the pooled 5-year mortality 
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and natality data for the period 2013-2017 in order 
to produce statistically robust estimates and because 
of the small numbers of maternal deaths annually. 
The numbers of births by these sociodemographic 
characteristics, obtained from the national natality 
files, served as the denominators for computing 
maternal mortality rates.11,12 Maternal deaths and 
rates by urbanization level were computed for 
the 2013-2017 period by using the 6-category 
2013 county-based urban-rural scheme or urban 
influence codes developed by the National Center 
for Health Statistics (NCHS).11,13 These 6 categories 
include: (1) large central metro (inner-city counties 
of MSAs (metropolitan statistical areas) of ≥1 million 
population), (2) large fringe metro (suburban counties 
of MSAs of ≥1 million population), (3) medium metro 
(counties of MSAs of 250,000-999,999 population), 
(4) small metro (counties of MSAs with <250,000 
population), (5) micropolitan (large rural) counties 
in micropolitan statistical areas (population 10,000 
to 49,999), and (6) non-core (small rural) non-metro 
counties that are not in a micropolitan statistical area. 
Categories 1 through 4 comprise the metropolitan 
(urban) county-group, whereas categories 5 and 6 
make up the nonmetropolitan (rural) county-group. 

Area-based socioeconomic patterns in maternal 
mortality were derived by linking the 1990, 
2000, and 2008-2012 census-based county-level 
deprivation indices to the race- and county-specific 
mortality statistics from 1969 through 2018.14-20 I 
used previously developed factor-based deprivation 
indices from the 1990 and 2000 decennial US 
censuses and the 2008-2012 American Community 
Survey.14-20 These deprivation indices consisted of 
20-22 census-based socioeconomic indicators, which 
may be viewed as broadly representing educational 
opportunities, labor force skills, economic, and 
housing conditions in a given county.17-20 Selected 
indicators of education, occupation, wealth, income 
distribution, unemployment rate, poverty rate, and 
housing quality were used to construct these indices 
by factor and principal components analyses.17-20 

The factor loadings (correlations of indicators with 
the index) for the 2008-2012 county index varied 
from 0.91 for 150% of the poverty rate to 0.23 for 
home ownership rate. Most common indicators in 

the 1990, 2000, and 2008-2012 deprivation indices 
generally had similar factor loadings or relative 
weights.17-20 The correlations among the 1990, 2000, 
2008-2012 deprivation indices were >0.95, indicating 
a fairly stable geographical distribution of deprivation 
in the US over time. Substantive and methodological 
details of the US deprivation indices are provided 
elsewhere.17-20

To compute maternal mortality rates by 
deprivation level, I used the weighted population 
quintile distribution of the deprivation index that 
classified all 3,141 US counties into 5 groups of 
approximately equal population size.17-20 The groups 
thus created ranged from being the most-deprived 
(first quintile) to the least-disadvantaged (fifth 
quintile) population groups.17-20 To simplify analysis 
and for statistical robustness, we combined 2nd, 3rd, 
and 4th quintiles as the middle deprivation category. 
Each of the 3,141 counties in the mortality database 
was assigned one of these 3 deprivation quintiles. 
The 1990 index was used to compute deprivation-
specific mortality rates from 1969 to 1998, the 
2000 index was used to compute mortality rates by 
deprivation level from 1999 to 2007, and the 2008-
2012 index was used to compute mortality rates 
by deprivation level from 2008-2018. Details of the 
linkage methodology are provided elsewhere.17-19 

Maternal mortality rates according to county 
deprivation levels were computed for 3-year time 
periods between 1969 and 2013, and one 5-year 
period: 2014-2018. These time periods were selected 
because of data availability. The trend analysis 
included all maternal deaths that occurred between 
1969 and 2018.

Log-linear regression models were used to 
estimate annual rates of change in maternal 
mortality for race and deprivation groups.18-20 
Specifically, the logarithm of mortality rates were 
modeled as a linear function of time (calendar year), 
which yielded annual exponential rates of change in 
mortality rates.18-20 Disparities in mortality by social 
factors and deprivation level were described by rate 
ratios (relative risks) and rate differences (absolute 
inequalities), which were tested for statistical 
significance at the 0.05 level.
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3. Results
3.1. Racial Trends in Maternal Mortality

The maternal mortality rates in the US showed a 
consistently downward trend between 1969 and 1982, 
decreasing at a rapid rate of 8.0% per year (Figure 1). 
During 1969-1982, the annual rate of decline in 
maternal mortality was 7.8% (95% CI=7.4%-8.6%) 
for White women and 8.6% (95% CI=7.9%-9.3%) for 
Black women. The trend in maternal mortality from 
1982 through 1998 was fairly stable, with the rates 
not changing significantly between 1983 and 1998. 
Maternal mortality rates increased between 1999 
and 2017, with the annual rate of increase between 
1999 and 2017 being 5.4% (95% CI=4.6%-6.2%) for 
the overall population, 6.4% (95% CI=5.5%-7.3%) for 
White women, and 3.8% (95% CI=2.9%-4.8%) for Black 
women. The maternal mortality rate between 2017 
and 2018 declined by 19.6% for the overall population, 
21.9% for White women, and 19.0% for Black women.

The risk of maternal mortality remained 2.3 to 
5.3 times higher among Black women than White 
women during the past 5 decades (Figure 1). In 2018, 
the maternal mortality rate for Black women was 
33.5 deaths per 100,000 live births, 2.4 times higher 
than the rate of 14.0 for White women. 

3.2. Inequalities in Maternal Mortality by 
Sociodemographic Factors

According to the detailed 2013-2017 racial/ethnic data, 
the maternal mortality rate per 100,000 live births 
was highest among non-Hispanic Black women (48.2), 
followed by AIANs (31.3), Filipinos (19.3), non-Hispanic 
Whites (19.1), Koreans (16.5), Puerto Ricans (16.3), 
Mexicans (13.8), Vietnamese (13.3), Asian Indians (7.3), 
and Chinese (7.0) (Table 1). Compared to non-Hispanic 
White women, the maternal mortality rate was 153% 
higher for Black women, 64% higher for AIAN women, 
and 27-63% lower for Mexicans, Central and South 
Americans, Cubans, Asian Indians, and Chinese.

Maternal mortality rates increased consistently 
with increasing maternal age (Table 2). Compared to 
those aged <20, women aged 35-39 and ≥40 years had 
2.2 and 17.7 times higher mortality risks, respectively. 
The impact of maternal age was particularly marked 
for non-Hispanic Black women. Non-Hispanic Black 

women aged 35-39 and ≥40 years had 4.1 and 29.3 
times higher maternal mortality risks, respectively, 
than Non-Hispanic Black women aged <20. Within 
each age group, non-Hispanic Black women had 
higher maternal mortality rates than non-Hispanic 
White women, with relative risks being 3.1 and 2.5 
times higher for Black women in age groups 35-39 
and ≥40 years, respectively.

Higher educational attainment was associated 
with lower maternal mortality rates. Educational 
gradients were most consistent and marked for 
non-Hispanic White women (Table 2). Non-Hispanic 
White women with <12 years of education had 4.8 
times higher mortality (RR=4.82; 95% CI=4.01-5.63) 
than their counterparts with a college degree. For the 
overall US population, women with <12 and 12 years 
of education had 2.1 (RR=2.13; 95% CI=1.89-2.38) 
and 2.5 times (RR=2.53; 95% CI=2.29-2.77) higher 
maternal mortality risks respectively than those with 
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Figure 1: Trends in Maternal Mortality by Race, United States, 
1969-2018. Source: Data derived from the National Vital Statis-
tics System.
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a college degree. Educational differences in mortality 
rates for Blacks and Hispanics were less pronounced 
but statistically significant. Within each educational 
category, non-Hispanic Black women had significantly 
higher maternal mortality rates than their non-
Hispanic White counterparts, with the racial disparity 
in maternal mortality being most pronounced (4-
fold) among those with a college degree.

Marital status was associated with maternal 
mortality, with unmarried women having 1.9 times 
(RR=1.87; 95% CI=1.75-1.99) higher mortality rates 
than married women. Unmarried non-Hispanic White 
women had 2.2 times (RR=2.18; 95% CI=1.97-2.39) the 
mortality rate of their married counterparts (Table 2). 
Overall, immigrant women had 38% (RR=0.62; 95% 
CI=0.55-0.66) lower mortality rates than US-born 
women. Immigrant Black women and immigrant White 
women had 33% (RR=0.67; 95% CI=0.52-0.82) and 
49% (RR=0.51; 95% CI=0.41-0.61) lower mortality 
rates than their US-born counterparts, respectively. 

3.3. Differentials in Maternal Mortality by 
Urbanization Level

During 2013-2017, women in rural (non-metro) 
areas had 50% higher maternal mortality (RR=1.50; 

95% CI=1.38-1.61) than those in urban (metro) 
areas, with AIAN and non-Hispanic White women 
in rural areas experiencing markedly higher risks of 
mortality than their urban counterparts (Figure  2). 
For the general population and non-Hispanic Whites, 
maternal mortality rates were directly related to levels 
of rurality; the more rural the geographic area – the 
greater the risk of maternal mortality. Overall, the 
maternal mortality rate was highest among women in 
small rural towns, 80% higher (RR=1.80; 95% CI=1.59-
2.01) than that for women in inner cities. Non-Hispanic 
White women in small rural towns had 145% higher 
(RR=2.45; 95% CI=2.04-2.85) maternal mortality 
than their counterparts in inner cities. Among non-
Hispanic Black women, maternal mortality rates were 
significantly higher in small urban towns and rural 
areas compared to inner cities and large- and mid-size 
metro areas. AIAN women in rural (non-metro) areas 
had 5.6 times higher mortality (RR=5.59; 95% CI=2.76-
8.42) than their counterparts in urban (metro) areas.

3.4. Racial Disparities in Maternal Mortality by 
Cause of Death

During 2013-2017, the leading causes of maternal 
deaths in the US were hemorrhage, pregnancy-induced 

Table 1: Maternal mortality rates per 100,000 live births by race/ethnicity, United States, 2013-2017

Race/ethnicity Maternal 
deaths

Number of live 
births

Maternal mortality 
rate

Rate 
ratio

95% CI

All races 4,246 19,700,129 21.55

Non-Hispanic White 2,007 10,533,324 19.05 1.00 Reference

Non-Hispanic Black 1,414 2,932,915 48.21 2.53 2.36–2.70

Hispanic 600 4,556,357 13.17 0.69 0.63–0.75

Mexican 371 2,685,467 13.82 0.73 0.65–0.81

Puerto Rican 57 350,498 16.26 0.85 0.63–1.08

Cuban 11 106,059 10.37 0.54 0.22–0.87

Central and South American 82 699,807 11.72 0.62 0.48–0.75

American Indian/Alaska Native 69 220,689 31.27 1.64 1.25–2.04

Asian and Pacific Islander 159 1,429,567 11.12 0.58 0.49–0.68

Chinese 21 298,720 7.03 0.37 0.21–0.53

Filipino 32 166,221 19.25 1.01 0.66–1.36

Asian indian 26 355,934 7.30 0.38 0.23–0.58

Korean 13 78,846 16.49 0.87 0.39–1.34

Vietnamese 14 105,204 13.31 0.70 0.33–1.07

Source: Derived from the National Mortality and Natality Detail Files, 2013-2017.
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hypertension, embolism, infection, and other chronic 
medical conditions (Table  3). In pregnancies with 
abortive outcomes, ectopic pregnancy was the leading 
cause of maternal death. Indirect obstetric causes such 
as cardiovascular diseases and preexisting medical 
conditions accounted for 31% of maternal deaths during 
this period. About 33% of Hispanic and API maternal 
deaths, 27% of non-Hispanic White maternal deaths, and 
24% of non-Hispanic Black maternal deaths were due 
to indirect causes. Compared to non-Hispanic Whites 
(12.2), AIAN (21.8) and non-Hispanic Black women 
(35.7) had, respectively, 1.8 and 2.9 times higher rates of 
maternal mortality due to direct obstetric causes.

During 2013-2017, in addition to the 4,246 maternal 
deaths that occurred within 42 days of delivery, 1,594 

deaths were classified as late maternal deaths from 
direct or indirect causes occurring more than 42 days 
but less than a year after termination of pregnancy. 
If late maternal deaths were taken into account, the 
maternal mortality rate for the US would be 29.6 per 
100,000 during 2013-2017 and 31.3 in 2017. 

3.5. Trends in Maternal Mortality by Area 
Deprivation

During 1969-1992, the maternal mortality rate for 
women in the most-affluent area group declined by 
63.8%, whereas the rate for women in the middle- 
and most-deprived area groups decreased by 57.6% 
and 59.7%, respectively (Figure  3). The maternal 
mortality rate increased significantly between 1993 
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and 2018 for women in all area socioeconomic 
groups, with rates increasing by 139.2%, 175.9%, and 
137.3% for the most- to the least-deprived groups 
respectively. The faster decline or slower increases in 
maternal mortality among more deprived area groups 
contributed to the narrowing of the socioeconomic 

differentials in maternal mortality. Compared to 
women in the most-affluent area group, women in 
the middle- and most-deprived area groups had 66% 
(RR=1.66; 95% CI=1.42-1.91) and 182% (RR=2.82; 
95% CI=2.38-3.25) higher maternal mortality risks in 
1969-1971 and 51% (RR=1.51; 95% CI=1.37-1.66) and 

Table 3: Number of maternal deaths and maternal mortality rates per 100,000 live births for selected 
causes by race/ethnicity, United States, 2013-2017

Cause of death (ICD-10 codes)   All races  Non-Hispanic White Non-Hispanic Black

Deaths  Mortality 
Rate 

Deaths  Mortality 
Rate

Deaths  Mortality 
Rate

All maternal causes (A34,O00-O95,O98-O99) 4,246 21.55 2,007 19.05 1,414 48.21

Pregnancy with abortive outcomes (O00-O07) 115 0.58 41 0.39 48 1.64

Ectopic pregnancy (O00) 64 0.32 26 0.25 26 0.89

Spontaneous abortion (O03) 20 0.10 9 0.09    

Other direct obstetric causes (A34,O10-O92) 2,747 13.94 1,211 11.50 976 33.28

Eclampsia and pre-eclampsia (O11,O13-O16) 250 1.27 90 0.85 117 3.99

Hemorrhage of pregnancy and childbirth 141 0.72 56 0.53 37 1.26

and placenta previa (O20,O44-O46,O67,O72)            

Complications predominantly related to 498 2.53 215 2.04 200 6.82

puerperium (A34,O85-O92)            

Obstetric embolism (O88) 229 1.16 106 1.01 76 2.59

Obstetric deaths of unspecified cause (O95) 79 0.40 36 0.34 23 0.78

Indirect obstetric causes (O98-O99) 1,305 6.62 719 6.83 367 12.51

Late maternal deaths (O96-O97) 1,594 8.09 746 7.08 458 15.62

Cause of death (ICD-10 codes) AIAN  API  Hispanic

Deaths  Mortality 
Rate 

Deaths  Mortality 
Rate

Deaths  Mortality 
Rate

All maternal causes (A34,O00-O95,O98-O99) 69 31.27 159 11.12 600 13.17

Pregnancy with abortive outcomes (O00-O07)         17 0.37

Ectopic pregnancy (O00)            

Spontaneous abortion (O03)            

Other direct obstetric causes (A34,O10-O92) 43 19.48 108 7.55 413 9.06

Eclampsia and pre-eclampsia (O11,O13-O16)         32 0.70

Hemorrhage of pregnancy and childbirth     12 0.84 32 0.70

and placenta previa (O20,O44-O46,O67,O72)            

Complications predominantly related to     23 1.61 57 1.25

puerperium (A34,O85-O92)            

Obstetric embolism (O88)     16 1.12 30 0.66

Obstetric deaths of unspecified cause (O95)         16 0.35

Indirect obstetric causes (O98-O99) 21 9.52 44 3.08 154 3.38

Late maternal deaths (O96-O97) 17 7.70 79 5.53 291 6.39

Source: Derived from the National Mortality and Natality Detail Files, 2013-2017. AIAN = American Indian/Alaska Native; API = Asian and Pacific Islander. Empty cells indicate 
insufficient data or deaths <10. Rates based on <10 deaths are not shown because of large standard errors and confidentiality concerns.
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120% (RR=2.20; 95% CI=1.97-2.43) higher maternal 
mortality risks in 2014-2018, respectively (Figure  3). 
However, between 2002 and 2018, both absolute and 
relative disparities in maternal mortality by deprivation 
level widened. Higher deprivation levels were generally 
associated with higher maternal mortality risks among 
both White and Black women in each time period 
(Figure 4). For example, in 2014-2018, Black women 
in the most-deprived area group had a 70% higher 
maternal mortality risk (RR=1.70; 95% CI=1.36-2.04) 
than Black women in the most-affluent area group. 
For White women, the corresponding relative risk of 
mortality was 104% higher in the most-deprived group 
(RR=2.04; 95% CI=1.78-2.31) compared to the most-
affluent group. Moreover, within each deprivation 
group, significant racial disparities in maternal mortality 
existed, with Black women experiencing 2-5 times 
higher maternal mortality risk than White women in 
each area group and time period (data not shown).

4. Discussion
Reducing the overall maternal mortality rate as well 
as the associated racial/ethnic and socioeconomic 
disparity remains an important health objective for 
the nation.21 The analysis of a 50-year trend in racial 
and socioeconomic disparities and documenting a 
broader range of racial/ethnic, nativity, socioeconomic, 
and geographic disparities in maternal mortality 
are a particularly novel contribution of this study. 
Social inequalities, such as a 7-fold differential in 
maternal mortality between Black and Chinese 
women or between Black high school graduates and 
White college graduates, show the extent to which 
interventions can be targeted to achieve further 
reductions in mortality in the United States. 

The overall trend from 1969 to 2018 indicates little 
change in US maternal mortality rates. However, a closer 
examination of the data reveals two countervailing 
trends: first, a steep downward trend in mortality from 
1969 to 1982; and second, a marked upward trend 
in mortality from 1999 to 2017. Medical advances 
(including the use of antibiotics, oxytocin to induce labor, 
and safe blood transfusion and better management of 
hypertensive conditions during pregnancy), improved 
nutrition and access to healthcare, and reductions 
in maternal deaths due to abortion, hemorrhage, 
pregnancy-induced hypertension, and maternal sepsis/

infections have been cited as factors responsible for the 
steep decline in maternal mortality prior to 1982.22 

The upturn in maternal mortality since 1999 
has partly been attributed to changes in the coding 
and classification of maternal deaths resulting from 
the implementation in 1999 of the International 
Classification of Diseases, 10th Revision (ICD-
10) in the US.1,3,4,6,9,23 With the implementation of 
ICD-10 effective with mortality statistics in 1999 
and thereafter, additional deaths due to indirect 
maternal causes of death have begun to be included 
in the official mortality statistics, which would not 
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Figure 3: Maternal Mortality Rates and Risks by Area Depriva-
tion, United States, 1969-2018. Source: Data derived from the 
National Vital Statistics System linked to county-based area 
deprivation indices.
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have otherwise been classified as maternal deaths 
in the previous ICD revisions.1,3,4,6 In addition, a 
number of states have, in recent years, started using 
a pregnancy checkbox item on death certificates, 
which has led to an increase in the identification of 
maternal deaths.1,3,4,6,24,25 As of 2013, 40 states and 
the District of Columbia (DC) had a separate item 
on the death certificate indicating pregnancy status 

of the decedent (6). In 2017, all 50 states and DC 
had included this item on the death certificate.10 
The decline in maternal mortality between 2017 
and 2018 has been attributed to the changes in the 
coding method that reduces misclassification (over-
reporting) of maternal deaths associated with the 
pregnancy status checkbox, especially among older 
women.25 

Figure 4: Maternal Mortality among White and Black Women by Area Deprivation Index, 1969-2018
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It is important to note that the maternal 
mortality statistics analyzed in this study are those 
compiled by NCHS in accordance with the WHO 
regulations and, therefore, exclude late maternal 
deaths occurring more than 42 days after the end 
of the pregnancy and deaths of pregnant women 
from external causes such as unintentional injuries, 
homicides, and suicides.1,3,4,6 Sociodemographic 
patterns in pregnancy-related mortality during or 
within 1 year of pregnancy appear to be similar to 
those reported here for maternal mortality during 
or within 42 days after the end of pregnancy.5,8,23 

While maternal mortality from direct 
causes such as hemorrhage, pregnancy-related 
hypertension, and embolism has declined during 
the past two decades, maternal deaths due to 
other medical conditions, including cardiovascular 
and neurological problems have increased.4,5,8,23 
Rising rates of obesity and chronic conditions in 
recent decades have contributed to the increase 
in maternal mortality overall and from indirect 
causes.8,10,23,26,27 The rising trend in cesarean rates 
may have also contributed to the increase in 
maternal mortality during the past two decades.4 
The cesarean delivery rate in the US has risen by 
more than 50% in recent years, from 20.7% in 1996 
to 32.0% in 2017.12 Complications of cesarean 
births have been associated with increased 
maternal mortality, and a recent study indicates 
8 to 10 times higher maternal mortality risks for 
cesarean delivery compared with vaginal birth.28 
An ecological regression analysis of the 2003-2007 
data showed increased maternal mortality risks in 
states with higher cesarean rates, after adjusting 
for socioeconomic factors.4 

4.1. Limitations

This study has some limitations. Underreporting of 
mortality statistics for Hispanic and API subgroups 
and for AIANs on the death certificate may lead to 
an underestimation of maternal mortality rates for 
these racial/ethnic groups.3,6 Inconsistencies in the 
reporting of race/ethnicity, educational attainment, 
marital status, nativity status, and maternal age 
in numerator (deaths) and denominator (births) 
databases may lead to incorrect estimation of 

maternal mortality rates.3,6,12 Thirdly, the differential 
adoption of a pregnancy checkbox item on the 
death certificate by many states may have been 
a factor influencing the recent trend (or apparent 
increase or misclassification) in maternal deaths and 
mortality.1,4,6,8,23,24,29,30 

The National Maternal Health Initiative (NMHI) 
launched by the Maternal and Child Health Bureau at 
the US Health Resources and Services Administration 
calls for a further reduction in maternal mortality 
and severe morbidity cases between 2015 and 
2020.31 The goal of the NMHI is to reduce maternal 
mortality and morbidity by improving women’s 
health across the life course, especially by tackling 
the rising prevalence of chronic medical conditions 
(such as obesity, diabetes, chronic and gestational 
hypertension, kidney diseases, and cardiovascular 
conditions) among women of reproductive age, and 
by assuring the quality and safety of maternity care.31 
The Healthy People 2020 also calls for a significant 
reduction in both levels and disparities in the 
maternal mortality rate.21 

5. Conclusions and Global Health Implications

As maternal mortality rates have risen in the US 
during the past two decades, Black women, women 
in lower socioeconomic groups, and women in rural 
communities continue to experience unacceptably 
high risks of maternal mortality. These marked social 
disparities pose an important challenge for the US 
health care system, as they may indicate important 
inequities in access to high-quality obstetric care 
or gaps in primary care postpartum.4 Currently, the 
maternal mortality rates for the overall population 
and for most racial/ethnic, socioeconomic, and 
rural-urban groups are short of the Healthy People 
2020 goal – which is set at 11.4 deaths per 100,000 
live births.21 Reaching the national target would 
require a 34% reduction in the maternal mortality 
rate between 2018 and end of 2020. Especially 
daunting are the challenges associated with reducing 
the maternal mortality rates of AIAN and Black 
women, socially-disadvantaged women, and women 
in rural areas in order to bring them closer to 
the national target. Providing high-quality clinical 
care is important in addressing the more proximal 
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causes of maternal mortality such as eclampsia, 
hemorrhage, embolism, and infection.32,33 However, 
monitoring and addressing disparities according to 
underlying social determinants of health such as 
race/ethnicity, socioeconomic status, rural-urban 
residence, and area disadvantage is key to reducing 
maternal mortality as they give rise to inequalities in 
social conditions and health-risk factors that lead to 
maternal morbidity and mortality.33,34
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