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Disparities in Maternal Morbidity and Mortality 

Executive Summary of Policy Contained in this Paper 
Summaries will lack rationale and background information and may lose the nuance of policy. 
You are highly encouraged to read the entire paper.

· Maternal morbidity is one of the leading preventable causes of death worldwide.
· Collaborations between professional organizations, non-governmental organizations, and governmental agencies will be essential to end preventable maternal morbidity and mortality globally, and to close disparities in maternal health outcomes.
· Solutions for maternity care issues pertaining to pregnancy, childbirth, and the postpartum period should ensure:
·  all third-party payers cover the postpartum period for one year. 
· funding for clinical training on health inequity and implicit bias.
· the development of broader networks of maternity care providers in rural areas and maternity care deserts.
· further reduction in barriers to practice for PAs in obstetrics. 
· Solutions for closing disparities in maternal health outcomes should ensure:
· improvements in confidential surveillance methods (data collection processes and quality measures) that provide timely and accurate data on maternal mortality rates.
· pregnancy medical home models which would include establishing relationships for high risk patients with health care coordinators and social services.
· development and support for maternal morbidity and mortality review boards at a state/territory/DC level which provides protection to the providers.
· critical investments in social determinants of health that influence maternal health outcomes, like housing, transportation, and nutrition.
· funding to community-based organizations that are working to improve maternal health outcomes and promote equity.
· study of the unique maternal health risks facing pregnant and postpartum veterans and support VA maternity care coordination programs.
· Growth and diversification of the perinatal workforce to ensure that every mom in America receives culturally congruent maternity care and support.
· Support for moms with maternal mental health conditions and substance use disorders.
· Improvement of maternal health care and support for incarcerated moms.
· Investment in digital tools like telehealth to improve maternal health outcomes in underserved areas.
· Promotion of innovative payment models to incentivize high-quality maternity care and non-clinical perinatal support.
· Investment in federal programs to address the unique risks for and effects of COVID-19 during and after pregnancy and to advance respectful maternity care in future public health emergencies.
· Investment in community-based initiatives to reduce levels of and exposure to climate change-related risks for moms and babies.
· Promotion of maternal vaccinations to protect the health and safety of moms and babies.
Introduction
The term “maternal mortality” means a death occurring during or within a one-year period after pregnancy, caused by pregnancy-related or childbirth complications, including a suicide, overdose, or other death resulting from a mental health or substance use disorder attributed to or aggravated by pregnancy-related or childbirth complications. (1) Maternal mortality is one of the leading preventable causes of death worldwide that has been recognized as a public health crisis. Approximately 300,000 deaths occur globally each year from pregnancy, childbirth, and postpartum complications which is likely an undercount due to a lack of uniformity in data collection. (2)
Global Burden
In low resource settings, increased access to quality healthcare has improved the maternal mortality ratio ([MMR], number of maternal deaths per 100,00 live births), however, the vast disparities among different populations and demographics still exist, and 94% of maternal deaths remain in low and middle-income countries. (2,3) When discussing maternal morbidity and mortality on the global stage, it is important to consider the Sustainable Development Goals (SDGs) set forth by the United Nations, which include 17 goals with 169 targets that all UN Member States have agreed to work towards achieving by the year 2030; they set out a vision for a world free from poverty, hunger and disease. Maternal health is an included topic as part of Goal 3.1which aims to “reduce the global maternal mortality ratio to less than 70 per 100,000 live births. (4)  
U.S. Statistics
Among comparable developed countries, the United States (U.S.) has the highest maternal and infant mortality rates.  Annually in the U.S., there are 700 deaths attributable to pregnancy or delivery complications, and short or long-term severe consequences to health are experienced by 50,000. (5) The term severe maternal morbidity (SMM) means a health condition, including mental health conditions and substance use disorders, attributed to or aggravated by pregnancy or childbirth that results in significant short-term or long-term consequences to the health of the individual who was pregnant. (6) Both maternal mortality and SMM have been steadily increasing since 1993. The overall rate of SMM increased almost 200% from 49.5 in 1993 to 144.0 in 2014, driven in part by blood transfusions. (6) Excluding transfusions, the rate of SMM increased by about 20% over this period, from 28.6 in 1993 to 35.0 in 2014.  (6)  The two most common SMM procedures after blood transfusion are hysterectomy which has increased 55% over this period, and ventilation or temporary tracheostomy which increased by about 93%. (7) Additional factors that seem to compound these high rates of SMM include wide racial and ethnic disparities in maternal health outcomes as well as caps in maternity care services in many communities, particularly in rural areas. In the postpartum period, there is still a significantly high rate of maternal deaths due to preventable complications experienced during pregnancy, such as preterm labor, infections, and gestational diabetes. This further emphasizes the importance of expanding access to care beyond the traditional one postpartum visit. 
Table 1. Causes of Pregnancy Related Death in the US: 2014-2017

During pregnancy, maternal comorbidities can be exacerbated, resulting in complications that could lead to death. Table 1 highlights some of the most common causes of pregnancy related deaths, which includes some chronic conditions as well. (8) For instance, cardiovascular events, cardiomyopathy, and strokes will increase in a patient with poorly controlled hypertension, diabetes, and chronic heart disease. Congenital heart disease, valvular heart disease, cardiomyopathy, and pulmonary hypertension also pose a risk for pregnant patients, and the prevalence among pregnant patients has increased significantly by 24.7% from 2003-2012. (9)  Major adverse cardiac events (MACE) have also increased dramatically by 18.8% during the same period. (9) The racial disparities seen in cardiovascular complications in pregnancy is quite severe and are syndemic to all women of color with Black women being three to four times more likely to die from pregnancy-related causes than white women. Further discussion of racial disparities is followed below.
Racial Health Disparities
As Table 2 and 3 highlights, between 2014 to 2017, there were 41.7 pregnancy-related deaths per 100,000 live births in non-Hispanic Black patients, which is three times more than patients of Hispanic or Latinx origin (11.6). (8,10) Black women are 243% more likely to die from pregnancy or child-birth-related causes compared to white women. (10) This racial disparity has persisted for decades due to racism, sexism, and other systemic barriers that have contributed to income inequality. 
Table 2. Pregnancy Related Mortality Ratio by Race/Ethnicity: 2014-2017

Table 3. Racial and Ethnic Maternal Mortality Gaps
 
 Although there are numerous factors which contribute to increased rates of maternal mortality, over ⅓ of them are related to hypertensive disorders.  Other chronic conditions such as obesity are known to be associated with low socioeconomic status, which contributes to the increased rates of morbidity and mortality. Both obesity and low socioeconomic status are known to have increased prevalence in certain communities. (11)  Known risk factors for conditions such as preeclampsia include the following:  pre-existing hypertension, renal disease, obesity, and collagen vascular disorders. (11)
According to the American College of Obstetrics and Gynecology hypertensive disorders can be classified as: pre-eclampsia/eclampsia, chronic hypertension, chronic hypertension with superimposed preeclampsia, and gestational hypertension.  The importance of community reproductive health education is highlighted when a woman is diagnosed with gestational hypertension or preeclampsia when normotension is seen in the second trimester is actually false and due to the normal physiological response to pregnancy.  The prevalence of maternal hypertension is seen at different rates in the following populations:  2.2% Chinese, 2.9% Vietnamese, 8.9% American Indian/Alaska Native, and 8.9% African American. (11) 
Through the use of billing data, a study involving 65,286,425 women helped identify that among those who were admitted for delivery, there were 7764 women diagnosed with stroke. (12)  Among those diagnosed with pregnancy induced or gestational hypertension, Black and Hispanic mothers had higher stroke risk than non-Hispanic whites. Minority women with chronic hypertension, including Black, Hispanic, and Asian Pacific Islanders had a two times higher stroke risk. Among those who were normotensive, only Blacks had a higher incidence of stroke. (12)
Although the overall incidence of stroke has declined in the United States, maternal stroke affects 30 in 100,000 pregnancies with ⅓ occurring during the delivery hospitalization. (12)  Multiple factors may be contributing to the increased events seen, including advanced maternal age, obesity, hypertension, and diabetes mellitus. The longstanding impact of stroke not only affects quality of life but also has financial impacts as well as prolonged disability. The impact of disease states which have been considered preventable are significant.  Case reviews suggest that 30-60% of the pre-eclampsia deaths were attributed to intracranial hemorrhage and with timely treatment with antihypertensive medications pregnancy morbidity and mortality can be reduced.
Surveillance in the U.S.
The U.S. utilizes two main national surveillance and reporting systems. The Center for Disease Control and Prevention (CDC) National Vital Statistics System (NVSS) is a federal system that provides maternal mortality ratios based on death certificate information, but it does not include deaths occurring after 43 days of delivery. The Pregnancy Mortality Surveillance System (PMSS) is specifically for pregnancy-related deaths and depends on states to submit data for patients ages 12 to 55 who died within one year of pregnancy. In fact, data on maternal deaths is submitted on a voluntary basis and some states choose to opt-out. (13)
The United States has only recently joined the rest of the developed world in establishing an infrastructure for systematically assessing maternal deaths. On December 21, 2018, the Preventing Maternal Deaths Act (HR 1318) was signed into law. This legislation sets up a federal infrastructure and allocates resources to collect and analyze data on every maternal death in every state. The bill intended to establish and support existing maternal mortality review committees (MMRCs) in states and tribal nations across the country through federal funding and reporting of standardized data.
Using the data gathered, MMRCs are optimized when they provide recommendations and develop strategies to prevent problems that arise during the prenatal and postpartum periods. While all MMRCs collect information to try to understand factors related to deaths during pregnancy, delivery, and the postpartum period, including health care and clinical factors, some also focus on social determinants of health, such as housing, food access, violence, community safety, structural racism, and economic circumstances. 
Many state committees consist of public-private partnerships involving health providers, the state department of health staff, and representatives from maternal and child health-related organizations. In 2016, a collaboration among the Association of Maternal & Child Health Programs, the Centers for Disease Control and Prevention (CDC) Foundation, and the CDC’s Division of Reproductive Health initiated the Building US Capacity to Review and Prevent Maternal Deaths program, an effort aimed at assisting states in launching and improving the capacity of MMRCs.
In 2019, the status of maternal mortality reviews across the United States remained inconsistent.  Thirty-eight states had active MMRCs recognized by the CDC. Several more recently passed laws but had not yet begun reviewing cases. A total of 46 states and the District of Columbia held some level of maternal death review, a steady increase from the 22 committees that existed in 2010. Authorization is in place in 33 states and the District of Columbia that codifies these committees in the statute.
Even where MMRC’s exist, state MMRCs currently vary in how data is collected, which data is collected, how frequently it is reported, and to whom, and who has access to maternal mortality data. This variability affects the nature of the evidence collected and the conclusions that can be drawn from the work of MMRCs. State laws and regulations also vary in describing the potential or required uses of information gleaned from these committees and any next steps or actions. For example, some states only mandate review and development of internal reports with no required action, while other states also mandate follow-up action via system-level changes. A few states experiencing small numbers of maternal deaths have either expanded their MMRCs to include severe maternal morbidity or have combined review of maternal deaths with other death reviews such as fetal and infant mortality reviews.
Social Determinants of Health
The term social determinants of maternal health mean non-clinical factors that impact maternal health outcomes, including:
(A) economic factors, which may include poverty, employment, food security, support for and access to lactation and other infant feeding options, housing stability, and related factors;
(B) neighborhood factors, which may include quality of housing, access to transportation, access to childcare, availability of healthy foods and nutrition counseling, availability of clean water, air and water quality, ambient temperatures, neighborhood crime and violence, access to broadband, and related factors;
(C) social and community factors, which may include systemic racism, gender discrimination or discrimination based on other protected classes, workplace conditions, incarceration, and related factors;
(D) household factors, which may include ability to conduct lead testing and abatement, car seat installation, indoor air temperatures, and related factors;
(E) education access and quality factors, which may include educational attainment, language and literacy, and related factors; and
(F) health care access factors, including health insurance coverage, access to culturally congruent health care services, providers, and non-clinical support, access to home visiting services, access to wellness and stress management programs, health literacy, access to telehealth and items required to receive telehealth services, and related factors.
Historic Structural Racism in the U.S
Structural racism is defined as a system where public policies, institutional policies, and cultural representations work to reinforce and perpetuate racial inequity. (17) Distrust of the healthcare systems exists among Black patients in the United States, initiated by a history of reproductive oppression and slavery. In the south, slave owners collaborated with physicians to manage Black women's fertility with surgical procedures to reproductive organs, which had a two-fold consequence of increased slave breeding and medical experimentation on Black women. Dr. James Marion Sims, dubbed the father of gynecology, is well known to have experimented on enslaved Black women such as Anarcha, Lucy, Betsey, and others. (15) Black women were utilized to test new surgical instruments and techniques. Morphine was employed to reduce their screams during invasive vaginal surgeries which were conducted without anesthesia or consent. Through the 19th century, a new movement of eugenics and forced sterilization on Black women became vogue as a means of social-sexual control by eliminating those perceived to be inferior or expendable. The resulting lack of trust in the healthcare system and the government is understandable for these reasons. This mistrust has led to delay in seeking care, resulting in complications that progress unmanaged until it is too late. (15)
The Three Delays model, used widely to investigate events contributing to maternal deaths, began with the work of Thaddeus and Maine. This model acknowledges delay in seeking care, delay in arrival to an appropriate medical care facility, and delay in receiving adequate care once in the medical facility. (16) Recent efforts have been made to improve on this model, including, identifying near misses that could have led to maternal death more rapidly. (16) Utilizing the three delays model in combination with this near miss approach, aims to reduce maternal mortality. 
Current Structural Factors
Structural factors that currently inform maternal health disparities in the US include State-level opt-outs Medicaid expansion (in particular, in the South) after the implementation of the Patient Protection and Affordable Care Act. Among these states, those with the highest MMRs include Georgia (46.2 maternal deaths per 100,000 live births overall, and 66.6 maternal deaths per 100,000 live births among Black women), Louisiana (44.8 maternal deaths per 100,000 live births overall, 72.6 per 100,000 live births among Black women).  (17) 
Compounding this disparity is a limit of 60 days for postpartum coverage by Medicaid. Medicaid pays for more than four in ten births nationally and is the focus of some federal and state efforts to improve maternity care. Federal law requires that all states expand Medicaid eligibility to pregnant patients with incomes up to 138% of the federal poverty level ($29,435 annually for a family of three). (18)  Pregnancy related coverage must last through 60 days postpartum or qualify for federal subsidies to purchase coverage through ACA Marketplace plans.  However, in the states that have not adopted the ACA’s Medicaid expansion, postpartum patients need to re-qualify for Medicaid as parents to stay on the program, but eligibility levels for parents are much lower than for pregnant patients.  As a result, many parents in non-expansion states become uninsured after pregnancy related coverage ends 60 days postpartum because, even though they are low income, their income is still too high to qualify for Medicaid as parents. (18)  Approximately half of all maternal deaths occur up to a year postpartum. Coverage during this vulnerable time is essential to preventing MMR and SMM. (18) 
Delay in arrival to an appropriate medical care facility is partially due to structural racism, perpetuating racial disparities.  Economic inequality greatly impacts a woman’s ability to seek quality medical care.  It has been noted that African American women earn approximately 63 cents for every dollar earned by White, non-Hispanic men. (19) 
 People of color are frequently segregated in communities that lack quality health facilities and providers, experience food deserts that lack nutritious food options, and live in hazardous housing conditions in un-walkable neighborhoods. Economic barriers impact the decisions as to which neighborhoods one lives and highlights the need for more affordable housing options for individuals with low income. (20) Black and Latinx communities are more likely to experience "maternity care deserts" where hospital systems close down without appropriate alternatives.  In addition, although lifestyle changes such as exercise are often recommended for chronic conditions such as hypertension, diabetes, and obesity, many women are living in environments that are not conducive to safe performance of these activities. (11)
Delay in receiving adequate care once in an appropriate medical facility has been most notably framed as the Swiss cheese model of system failures proposed by James Reason. This model is used in risk analysis and mitigation to examine and review medical errors and safety incidents. Swiss cheese is a metaphor for slices representing human systems and organizational defenses and the holes are weaknesses or individual system errors. (21) By identifying the areas of weakness or “holes”, a system can aim to reduce maternal morbidity and mortality. Reported areas of improvement include communication, preparing for rare critical events through simulation training, developing protocols for important medications used in labor and delivery, increasing hospitalist coverage, developing an effective departmental infrastructure that includes effective peer review, providing risk management education about high-risk clinical areas that have the potential to result in catastrophic injury, and staffing the unit for all contingencies during all hours, day and night. (22)
Another potential cause of delay is in the inadequate availability of qualified medical care practitioners. Physician Assistants (PAs) are well situated to respond to the need for obstetric care as PAs are uniquely trained in a medical model and through lifelong learning, remain knowledgeable, versatile, and adaptable across primary care and specialty settings. (23,24) This unique professional design enables PAs to address medical comorbidities in reproductive age patients and provide quality maternity care. PAs demonstrate competence in all primary medicine disciplines and stay abreast of medical management, including cardiac, pulmonary, gastrointestinal, and rheumatologic diseases. Thus, for example, when 27% of maternal deaths are noted to be cardiac-related, a medically-trained PA that remains proficient in the identification and management of cardiac illness is important. PAs enhance access to medical care in urban, suburban, and in particular, rural areas, as more than half of all rural counties have no hospital that offers maternity care. Additionally, PAs are qualified to quickly identify potential threats to maternal health and provide the appropriate medical care promptly or mobilize patients to the proper facilities if their facility does not offer a particular service.
Conclusion 
Maternal morbidity is one of the leading preventable causes of death worldwide. Solutions for maternity care issues pertaining to pregnancy, childbirth and the postpartum period should ensure all third-party payers cover the postpartum period for one year, funding for clinical training on health inequity and implicit bias, developing broader networks of maternity care providers in rural areas and maternity care deserts, and further reduction in barriers to practice for PAs in obstetrics, as well as improvements in confidential surveillance methods (data collection processes and quality measures) that provide timely and accurate data on maternal mortality rates. 
Solutions for closing disparities in maternal health outcomes should ensure: assistance in providing access for mothers to quality nutrition; pregnancy medical home models which would include establishing relationships for high risk patients with health care coordinators and social services; development and support for maternal morbidity and mortality review boards at a state/territory/DC level which provides protection to the providers; critical investments in social determinants of health that influence maternal health outcomes, like housing, transportation, and nutrition; funding to community-based organizations that are working to improve maternal health outcomes and promote equity; study of the unique maternal health risks facing pregnant and postpartum veterans and support VA maternity care coordination programs; growth and diversification of the perinatal workforce to ensure that every mom in America receives culturally congruent maternity care and support; support for moms with maternal mental health conditions and substance use disorders; improvement of  maternal health care and support for incarcerated moms; investment in digital tools like telehealth to improve maternal health outcomes in underserved areas; promotion of innovative payment models to incentivize high-quality maternity care and non-clinical perinatal support; investment in federal programs to address the unique risks for and effects of COVID-19 during and after pregnancy and to advance respectful maternity care in future public health emergencies; investment in community-based initiatives to reduce levels of and exposure to climate change-related risks for moms and babies; and promotion of maternal vaccinations to protect the health and safety of moms and babies.
Collaborations between professional organizations, non-governmental organizations and governmental agencies will be essential to end preventable maternal morbidity and mortality globally, and to close disparities in maternal health outcomes.
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