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T
he United States is facing 
a grim reality in maternal 
health. In 2020, more than 
800 women died in the 

United States from pregnancy-related 
complications,1 and this number con-
tinues to grow. The maternal mortality 
ratio (MMR) in 2020 was 23.8 deaths 
per 100,000 live births compared with 
20.1 in 2019.1,2 The ratio of pregnancy-
related deaths in the US is in stark 
contrast to other high-income countries 
where pregnancy-related deaths are 
declining.3 By highlighting some of the 
challenges of current data collection 
and reviewing contemporary data 
trends, we can pinpoint gaps in health 
care and focus on measures that make 
a tangible positive impact on maternal 
health outcomes. 

Issues with data collection
The World Health Organization (WHO) 
defines the maternal mortality ratio as 
the number of maternal deaths per 
100,000 live births within 42 days of 
pregnancy termination, regardless of 
the cause of death.3 Although MMR is 
a commonly used indicator for interna-
tional comparisons of maternal health, 
it is unknown what proportion of the 
mortality ratio is related to pregnancy. 
The CDC subcategorizes pregnancy 
death as related to or associated with the 
pregnancy within 1 year of pregnancy, 
regardless of pregnancy duration or 
location. A pregnancy-associated 
death is defined as the death of an 
individual while pregnant or within  
1 year of pregnancy regardless of cause. 
A pregnancy-related death is defined 

as the death of an individual while 
pregnant or within 1 year of pregnant 
from a pregnancy complication  
(Table 1). These differing definitions 
and subcategorizations among organi-
zations complicate comparisons among 
states and countries. 

In the United States, maternal mor-
tality declined from 800 deaths per 
100,000 live births in 1920 to 9.8 deaths 
per 100,000 live births in 2000.4 This 
dramatic drop in mortality during the 
20th century is attributed to the advent 
of antibiotics, infection prevention, 
prenatal care, and transfusion services.3 
In the early 2000s, however, the MMR 
ratio began to steadily rise—doubling 
in the past 2 decades (Figure 1).4 
Appreciation for this contemporary 
rise in maternal mortality can be 
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traced to reports by MacDorman et 
al in 2016 when they described an 
increase in the US maternal mortality 
ratio across states—specifically Texas 
where the ratio increased from 18.6 per  
1 0 0 , 0 0 0  l i ve  b i r t h s  i n  2 0 1 0  t o  
38.7 in 2012.5,6 To explain this temporal 
increase in maternal mortality, some 
have suggested it is due to a grow-
ing prevalence of chronic medical 
conditions, delayed childbearing age, 
higher cesarean delivery rates, and 
the opioid epidemic. These trends, 
however, may also be influenced by an 
artifact of data ascertainment. The rise 
in maternal mortality coincides with 
staggered implementation of a preg-
nancy checkbox on death certificates in  
2003 and introduction of the Interna-
tional Classification of Diseases, Tenth 
Revision (ICD-10) codes in 1999.7,8

To further elucidate the impact 
of the pregnancy checkbox on MMR 
trends, the National Center for Health 
Statistics (NCHS) released a 3-part 
report in 2020 detailing how the use of 
nonstandard pregnancy-related ques-
tions on death certificates and staggered 
implementation among states resulted 
in inconsistent reporting between  
2003 and 2017.9 The NCHS also reported 
a high degree of misclassification of 
pregnancy status on death certificates 
because of incorrect documentation 
and limitations of ICD-10 code accu-
racy.10 Validation studies found that for 
21% to 50% of death certificates marked 
as pregnant-postpartum, the woman 
was not pregnant or post partum at the 
time of death.11,12 For instance, a review 
of 50% of obstetric-coded deaths in 
Texas showed no evidence of pregnancy 
within 42 days.12 In another review of 
4 states, 31% of death certificates with 
a registered pregnancy checkbox had 
no verifiable evidence of pregnancy.11 

Because of the challenges of interpret-
ing these trends from actual measure-
ments, the National Center for Health 
Statistics did not publish an official 
maternal mortality ratio from 2007 to 
2017. This led to a deficit of informa-
tion at a time when the international 
community was focusing on maternal 
outcomes. To account for these check-
box discrepancies, MacDorman et al 
used correction factors and regression 
analysis to reevaluate maternal mortal-
ity across 48 states. They reported an 
adjusted MMR of 18.8 per 100,000 live 
births in 2000, which steadily rose to 
an MMR of 23.8 in 2014, an increase in 
27%.6 Taken together, these data suggest 
that although the mortality ratio may 
not have doubled in the past 2 decades, 
it continues to rise. 

Causes of maternal mortality
The varying causes of maternal mortal-
ity have evolved over time. Hemorrhage, 

infection, and hypertensive disorders 
were the leading causes of maternal 
death in the 1990s but improved 
management of these conditions has 
decreased their mortality risk. Indeed, 
use of stage-based responses has 
demonstrated clinical effectiveness in 
addressing these common obstetric 
complications.13,14 Today, cardiovas-
cular disease and mental health condi-
tions are the leading causes of maternal 
death.15 In October 2022, the CDC’s 
Maternal Mortality Review Committees 
(MMRCs) released a report reviewing 
987 pregnancy-related deaths across 36 
states between 2017 and 2019.16 Analysis 
of these data concluded that cardiac 
and coronary conditions are the leading 
causes of death in non-Hispanic Black 
women and mental health conditions 
are the leading cause of death among 
Hispanic and non-Hispanic White 
women (Figure 2).16 Additionally, 
21.6% of these deaths occurred during 

TABLE 1. Key Definitions of Terms Related to Maternal Mortality 

Term Definition

Pregnancy-
associated death

The death of a person while pregnant or within 1 year 
of pregnancy, regardless of cause (may be related or 
unrelated to pregnancy)

Pregnancy-
associated, but 
not related, death

The death of a person while pregnant, or within 1 year of 
pregnancy, from a cause that is unrelated to pregnancy

Pregnancy-
related death

The death of a person while pregnant or within 1 year of 
pregnancy from a pregnancy complications, a chain of events 
initiated by pregnancy, or the aggravation of an unrelated 
condition by the physiologic effects of pregnancy

Maternal death 
(WHO definition)

The death of a person while pregnant or within 42 days of 
pregnancy, regardless of the duration and site of the pregnant 
and from any cause related to or aggravated by the pregnancy 
and its management, but not from accidental or incidental 
causes

WHO, World Health Organization.
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pregnancy, 13.2% occurred on the 
day of delivery, and 65.3% occurred 
between 1 and 365 days postpartum.16 
These data highlight the importance of 
continued postpartum care. 

In state-level reporting, cardiovas-
cular conditions comprise nearly one-
third of the mortality related deaths.17 
From 2003 to 2012, there was a 24.7% 
increase in the number of women enter-
ing pregnancy with preexisting heart 
disease. Congenital and valvular heart 
disease account for 70% of those cases.18 
Cardiomyopathy and pulmonary hyper-
tension are less prevalent but have high-
est in-hospital mortality. The increasing 
trend of pregnancy in patients with 
heart disease may result from more 
patients with congenital cardiac disease 
surviving to adulthood, rising advanced 
maternal age, rising comorbidities, and  
increased surveillance. 

Another important emerging con-
tributor to maternal mortality is self-
harm by suicide or accidental overdose. 
In Texas, mental health conditions were 
the second leading cause of pregnancy-
related death, accounting for 17% of the 

cases reviewed in 2019 by the Maternal 
Mortality and Morbidity Taskforce.14 
In Philadelphia, Pennsylvania, assess-
ment of pregnancy-associated deaths 
between 2010 and 2014 found that 
substance use disorders were related 
to 46% of nonoverdose deaths and drug 
overdose was the direct cause of 27% of 
deaths.19 Similar findings were identi-
fied in California with drug overdose as 
the second leading cause of death in a 
postpartum cohort of more than 1 mil-
lion women.20 Mental health, substance 
use disorders, and intimate-partner 
violence are common risk factors for 
suicide and overdose. 

Recommendations for preventing 
pregnancy-related mental health 
deaths range from individual patient-
level changes to larger commu-
nity- and systems-based changes that 
address social determinants of health. 
Providers should establish standard-
ized screening protocols for anxiety, 
substance use, domestic violence, 
depressive symptoms, and suicidal 
ideation to identify at-risk mothers. 
The American College of Obstetricians 

and Gynecologists encourages provid-
ers to complete a full assessment of 
mood and emotional well-being for all 
patients at least once in the perinatal 
period.21 

Next, providers should coordinate 
access to mental health counselors, 
domestic violence shelters, and sub-
stance use disorder clinics. Importantly, 
integrating mental health services 
into routine prenatal care by placing 
mental health counselors and obstet-
rics providers in the same clinics can 
significantly increase utilization of these 
resources.22 Since unintentional over-
dose comprises nearly one-fourth of 
mental health related deaths, expand-
ing accessibility to naloxone will help 
combat deaths from opioid overdose.23 
In the community, clinical outreach 
educators can be trained to increase 
public awareness about signs and 
symptoms of postpartum depression 
and opioid overdose. Nationally, the 
Health Resources and Services Admin-
istration has created a free, confidential, 
24/7 hotline available to pregnant and 
new mothers (1-833-9-HELP4MOMS) 
that offers professional counselors, 
real-time support, and referrals to  
local providers.24  

Non-Hispanic Black women are at 
highest risk for maternal death, with 
55.3 deaths per 100,000 live births,  
2.9 times the ratio for non-Hispanic 
White women.1 Inequalities in the 
maternal health outcomes of non-
Hispanic Black women have persisted 
for more than a decade regardless of 
socioeconomic status or comorbidities. 
The root causes of these inequalities 
are complex, but they may include 
structural racism, distrust in the health 
care system, variation in quality of 
care, and inconsistent availability of  
community resources. 

FIGURE 1. Maternal Mortality Ratios 1920-2020 and Timeline of 
Associated Interventions and Data Ascertainment4

Establishment of 
first blood bank

Discovery of 
penicillin
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Response to maternal 
mortality crisis 
More than 80% of pregnancy-related 
deaths in the US between 2017 and 
2019 were determined by the CDC’s 
MMRCs to be preventable.16 Evalua-
tion of these cases h identified inter-
disciplinary strategies and multilevel 
interventions to help prevent future 
pregnancy-related deaths. All states are 
encouraged to create MMRCs that com-
prehensively review maternal deaths, 
determine the underlying cause, and 
provide future recommendations for 
prevention.25 Communication failure 
among members of a health team is 
a leading factor in maternal mortality 
sentinel events.26 Implementation of 
structured team training simulations 
can facilitate interprofessional com-
munication and teamwork in obstetrical 
emergencies. For example, scheduled 
multidisciplinary postpartum hemor-
rhage simulations at Parkland Health 
in Dallas, Texas, were associated with 
faster times for medication and blood 
transfusion administration as well 
as a decreased estimated blood loss 
after delivery.27 Real-time simulation 
provides training for low-probability 
but high-risk events often associated 
with maternal deaths.25 

Utilization of safety bundles and 
checklists can facilitate adherence to 
evidence-based guidelines. The Alli-
ance for Innovation on Maternal Health 
(AIM) has developed several safety 
bundles that hospitals can implement 
to address the most common causes 
of maternal mortality.28 California has 
developed a Maternal Quality Care 
Collaborative that demonstrated a 
reduction in maternal morbidity from 
postpartum hemorrhage after imple-
menting a comprehensive hemor-
rhage bundle.29 Interdisciplinary staff 

meetings and huddles are additional 
measures hospitals can take to identify 
women at risk of adverse outcomes. 

At the national level, the White 
House released a blueprint in June 
2022 addressing the maternal health 
crisis.30 It urges legislatures to increase 
access and coverage of mental health 
services, advance data collection and 
standardization, expand diversity in the 
workforce, and strengthen economic 
and social support systems for expectant 
mothers.30 States can decrease maternal 
mortality by increasing access to com-
prehensive medical care for a year after 
pregnancy, improving behavioral health 
access, and developing statewide infra-
structure to address intimate-partner 
violence and the opioid epidemic.14 At 
a local hospital systems level, health 
care facilities can adopt levels of care 
to ensure proper and prompt triage of 

pregnant and postpartum patients. To 
combat considerable racial and ethnic 
disparities, hospitals can train provid-
ers in recognizing implicit bias. To 
standardize evidence-based practices, 
hospitals can develop protocols for 
management of severe-range hyperten-
sion, sepsis, hemorrhage, and massive 
blood transfusions.31 Implementa-
tion of the strategies summarized in  
Table 2  are some approaches to 
decreasing preventable maternal deaths 
in the United States.14,32,33

Targeting health care disparities at 
the community level has been one of the 
most efficient ways of improving health 
care outcomes. A systematic review of 
MMR interventions by the New York 
MMRC identified a community-based 
initiative that provided doulas to non-
Hispanic black women in Brooklyn 
between 2010 and 2015, which resulted 

FIGURE 2. Causes of Pregnancy-Related Deaths From 
MMRC Data in 36 States 2017-2019 Based on Race16

MMRC, Maternal Mortality Review Committee.
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in lower rates of preterm birth (6.3% 
vs 12.4%) and lower rates of low 
birthweight (6.5% vs 11.1%).32 Simi-
larly, the New Jersey MMRC stresses 
the importance of community-based 
resources dedicated to suicide preven-
tion, domestic violence, and substance 
use disorders.34

Local organizations can perform 
individualized health needs assess-
ments and address the specific social 
needs of vulnerable populations.35 
Parkland Health has developed the 
eMCAP (extending Maternal Care After 
Pregnancy) community-based pro-
gram. The goal of eMCAP is to provide  
12 months of postpartum care to women 
living in southern Dallas County, an 
area of substantial health disparity. 
eMCAP has a multidisciplinary team of 
advance practice providers, community 
health workers, and nurses who use 
virtual visits and a mobile health unit 
deployed to areas in southern Dallas 
to reach patients too far from physical 
clinic locations. 

Preliminary results from eMCAP 
show promise. Compared with matched 
controls outside of the program, 
patients enrolled in eMCAP demon-
strated an improvement in attendance 
to postpartum appointments up to  
12 months after giving birth for man-
agement of chronic hypertension and 
diabetes mellitus. Moreover, patients 
with diabetes mellitus had significant 
improvement in hemoglobin A1c levels 
more than 6 months after giving birth. 
Importantly, this program also led to 
increased completion of mental health 
referrals for those with symptoms of 
depression and anxiety. By focusing 
on these social determinants of health, 
eMCAP addresses the modifiable 
nonmedical factors that drive 80% of 
health care outcomes.30 This program 

gained national recognition as one of 
the winners of the US Department of 
Health and Human Services Racial 
Equity in Postpartum Care Chal-
lenge. It also received a 2022 John M. 

Eisenberg Patient Safety and Quality 
Award.36,37 eMCAP is an example of how 
community-based efforts can make a 
tangible impact on social determinants 
of health. 

Conclusion
Although data may be affected by dif-
ferences in definition, ascertainment, 
and inconsistent collection systems, 
pregnancy-related deaths have been 
rising in the United States. This trend 
cannot be explained solely by these 
inconsistencies. Regardless of limita-
tions, maternal mortality dispropor-
tionally affects non-Hispanic Black 
patients. Cardiovascular disease and 
mental health conditions are important 
emerging leading causes of maternal 
death. Interventions at the hospital, 
community, and legislative levels are 
necessary to make a tangible impact 
on maternal health. Nationally, a call 
to action for health care policies that 
expand postpartum medical cover-
age for 1 year is necessary to address 
inequalities in our health care system. 
Clinically, implementation of multidis-
ciplinary simulations, safety bundles, 
and standardized management pro-
tocols will improve communication 
among providers and lead to improved 
clinical outcomes. Locally, support of 
community-based initiatives that focus 
on modifiable nonmedical needs and 
prioritize social determinants of health 
are central to the well-being of new 
families. Together, these measures offer 
important first steps to curb the trend 
of increasing preventable maternal 
deaths. Indeed, there is much work still 
to be done. 
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TABLE 2. Recommendations 
for Action and Strategies 
for Prevention14,32,33

National level

Expand Medicaid coverage to include  
1 year of postpartum care

Expand economic and social support 
programs

Advance MMRC data collection, 
standardization, and research

State level

Establish maternal levels of care 
designations to properly triage patients

Improve public transportation services

Improve access to perinatal addiction 
services

Expand perinatal behavioral health support

Establish a maternal mortality task force

Community level

Engage communities of color 

Establish mobile health units

Implement telemedicine use

Perform community health care needs 
assessments

Health care facility level

Train providers on implicit bias

Recruit a diverse workforce

Implement obstetric emergency 
simulation training

Implement interdisciplinary huddles

Implement evidence-based safety bundles

Develop sepsis, hemorrhage, and 
massive transfusion protocols

Establish an MMRC

MMRC, Maternal Mortality Review Committee.




