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Maternal Morbidity and Mortality  

Structured Abstract  
Objective. To understand the risk factors associated with maternal morbidity and mortality in the 
United States during the prenatal and postpartum periods. The primary purpose was to inform the 
“National Institutes of Health Pathways to Prevention Workshop: Identifying Risks and Interventions to 
Optimize Postpartum Health,” to be held November 29 – December 1, 2022. 
 
Data Sources. We searched the following databases: MEDLINE, CINAHL, and Social Sciences 
Citation Index through April 2022.  
 
Review Methods. We searched for eligible observational studies examining exposures related to 
social and structural determinants of health and at least one health or healthcare-related outcome 
for pregnant and birthing people. Our focus was studies that attempted to examine the 
mechanisms underlying the risks. We extracted basic study information and grouped studies by 
social and structural determinants of health domains and maternal outcomes. We subjectively 
prioritized studies according to study design and rigor of analytic approaches to focus risk of bias 
assessment on the studies most likely to achieve moderate risk of bias. We summarize all 
included studies and provide additional descriptions of direction of association between potential 
risk exposures and outcomes. 
 
Results. We identified 8,866 unique references, with 109 included studies reporting social and 
structural determinants of health associated with maternal health outcomes. Studies broadly 
covered risk factors, including: identity and discrimination, socioeconomic, violence, trauma, 
psychological stress, structural/institutional, rural/urban, environment, comorbidities, hospital, 
and healthcare use factors. However, these risk factors represent only a subset of potential social 
and structural determinants of interest. We found an unexpectedly large volume of research on 
violence and trauma relative to other potential exposures of interest for pregnant people. 
Outcome domains included maternal mortality, severe maternal morbidity, hypertensive 
disorders, gestational diabetes, cardiometabolic disorders, weathering (the physiological effect of 
premature aging caused by chronic stressful experiences), depression, other mental health or 
substance use disorders, and cost/healthcare use outcomes. Depression/other mental health 
outcomes represented a large proportion of medical outcomes captured. Risk of bias was high 
and rarely did studies report the excess risk attributable to a specific exposure. 
 
Conclusions. Identifying risk factors pregnant and birthing people face is vitally important. 
However, limited depth and quality of available research within each social and structural 
determinant of health impeded our ability to understand underlying mechanisms, including risk 
factor interdependence. While the most recently published literature showed a definite trend 
toward improved rigor, future research can emphasize techniques that improve the ability to 
estimate causal impacts. Improved reporting in studies, along with organized and curated 
catalogues of maternal health exposures and their presumed mechanisms, could make it easier to 
examine exposures in the future. In the longer term, the field could be advanced by datasets 
designed to more fully capture the data required to robustly examine racism and other social and 
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structural determinants of health and their intersections and feedback loops with other 
biologic/medical risk factors. 
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Executive Summary 
Main Points 

• Included study exposures broadly covered social-structural determinants of health for 
pregnant and birthing people; however, the identified determinants still represent only a 
subset of potential social-structural determinants of interest and did not address 
interdependence of risk factors, including biological/medical risk factors. 

• Limited depth and quality of available research within each social-structural 
determinant—including racism and other forms of discrimination—impeded our ability 
to understand mechanisms or pathways connecting social-structural determinants of 
health and maternal health outcomes. 

• We found an unexpectedly large volume of research on violence and trauma relative to 
other potential social determinants of health for pregnant people.  

• For outcome domains, depression/other mental health outcomes represented a large 
proportion of the health outcomes captured.  

• We found one study investigating patterns of intersecting social-structural determinants 
of health that is an exemplar of new approaches to risk factor research. 

• Rarely did studies report the excess risk attributable to a specific exposure. Of note, very 
recent studies, mostly limited geographically, reported: 
o Income inequality was associated with a 14 percent increase in excess risk of death 

for Black pregnant women relative to white women in Virginia; prolonged 5-year 
income inequality was associated with a 20 percent increase. 

o Hispanic birthing women were more likely to deliver at hospitals with higher risk-
adjusted severe maternal morbidity, contributing up to 37 percent of ethnic disparity 
in severe maternal morbidity in New York City. 

o Combined race and income segregation was associated with increased severe 
maternal morbidity in birthing women in New York City; delivery hospitals 
accounted for 35 percent of the attributable risk, and 50 percent of comorbidities.  

o Nationally, if rural Indigenous birthing women experienced severe maternal 
morbidity and mortality at the same rate as urban white women, they would see a 9 
percent reduction in cases.  

Background and Purpose 
Despite spending more on maternity care than any other country, the United States has seen 

maternal deaths rise since 2000, and risk of death from complications related to pregnancy and 
childbirth in the United States exceeds that of any other high-income country.1 This becomes 
more alarming considering that maternal morbidity and mortality serve as key indicators of the 
health and well-being of a country. Furthermore, risk of maternal morbidity and mortality is 
unevenly distributed in the United States, with Black and Indigenous women three to four times 
more affected than their white counterparts.2 Efforts to explain such high rates of maternal 
morbidity and mortality along with pronounced inequities in maternal outcomes have largely 
fallen short, in part because research has focused mainly on birth and infant outcomes, with 
limited consideration of the multiple factors that broadly affect maternal health. 

To better understand racism and the social and structural determinants of health (hereafter 
referred to as social-structural determinants of health) that underlie maternal morbidity and 
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mortality in the United States, the Office of Disease Prevention requested this systematic review 
as part of a planned Pathways to Prevention workshop cosponsored by National Institutes of 
Health’s Office of Research on Women’s Health, the National Heart Lung and Blood Institute, 
the National Institute of Minority Health and Health Disparities, and the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development. The Office of Disease Prevention 
anticipated that risk of postpartum maternal morbidity and mortality would be influenced by the 
complex interplay between individual, family, community, and social-structural factors that drive 
health. Therefore, we focused mainly on research that specifically examined factors to which 
pregnant and birthing people have been exposed and that may underlie poor perinatal health 
outcomes. 

Methods 
The methods for this systematic review follow the Agency for Healthcare Research and 

Quality Methods Guide for Effectiveness and Comparative Effectiveness Reviews. See the 
review protocol (https://effectivehealthcare.ahrq.gov/products/maternal-morbidity-
mortality/protocol) and the full report of the review for additional details. Briefly, we searched 
MEDLINE, CINAHL, and Social Sciences Citation Index through April 2022 for observational 
studies examining exposures related to social determinants of health and at least one health or 
healthcare-related outcome. Our focus was studies that attempted to examine mechanisms 
underlying risks. We will update results during the public comment period.  

Results 
We identified 8,866 unique references, with 109 included studies reporting observational risk 

factors associated with maternal health outcomes. An overwhelmingly large number of studies 
used correlational study designs, and the studies that used quasi-experimental techniques showed 
high risk of bias. Therefore, we approached results from the perspective of supporting future 
researchers in generating hypotheses for risk factors to test with potential interventions. Overall, 
we found the study exposures or risk factors of interest for both pregnant and birthing people 
broadly covered social-structural determinants of health; however, these exposures represent 
only a subset of social-structural determinants of health that may affect maternal morbidity and 
mortality. Limited depth and quality of available research within each social determinant of 
health impeded our ability to understand the mechanisms by which these social determinants of 
health affect maternal health. We found an unexpectedly high volume of research on violence 
and trauma relative to other social-structural factors of interest for pregnant people. This likely 
stemmed from the fact that a number of states have added violence-related questions to the 
Center for Disease Control and Prevention’s Pregnancy Risk Assessment Monitoring System 
questionnaire. Depression and other mental health outcomes were very common for both 
pregnant and birthing people, even compared with mortality and other severe maternal morbidity 
outcomes. We found one study investigating patterns of intersecting social-structural 
determinants of health that is an exemplar of new approaches to risk factor research.3 

Very few studies reported the excess risk attributable to a specific social-structural 
determinant of health. One study reported that for pregnant women, income inequality was 
associated with a 14 percent increase in excess risk of death for Black women relative to white 
women in Virginia; prolonged income inequality was associated with a 20 percent increase.4 In 
one study, Hispanic birthing women were more likely to deliver at hospitals with higher risk-
adjusted severe maternal morbidity, contributing up to 37 percent of ethnic disparity in severe 
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maternal morbidity in New York City.5 Another found an association between combined race 
and income segregation and increased severe maternal morbidity in birthing women in New 
York City; of the attributable risk, 35 percent was accounted for by delivery hospitals, and 50 
percent by comorbidities (including prepregnancy body mass index, diabetes, hypertension, 
cardiac disease, renal disease, pulmonary disease, musculoskeletal disease, blood disorders, 
mental disorders, central nervous system disorders, rheumatic heart disease, anemia, and 
asthma).6 Finally, if rural Indigenous birthing women experienced severe maternal morbidity and 
mortality at the same rate as urban write women, they would see a 49 percent reduction in cases.7 

Strengths and Limitations 
The methods we selected for this review provided a detailed map of the research connecting 

racism and other social-structural determinants of health to maternal health and morbidity for 
observed pregnancies. We purposefully focused on interpersonal or relational factors to capture 
literature most likely to address this intersection. Such high-level mapping will help 
researchers—who are often still siloed in particular areas of expertise or interest—to gain a wider 
perspective on the breadth of literature within which their specific practice and advocacy resides. 
Because we required studies to examine the impact of a social determinant of health to be 
included, we ultimately excluded many studies that examined only comorbidities or other 
medical risk factors. Most of these excluded studies used patient demographics as control or 
confounder variables and lacked description of exposures indicative of social or structural 
determinants of health.  

Implications and Conclusions 
Identifying the risk factors pregnant and birthing people face in relation to postpartum health 

is vitally important. Limited depth and quality of available research within each risk factor 
impeded our ability to understand the mechanisms underlying the impact of social-structural 
determinants of health on maternal health. The most recently published literature did show a 
definite trend toward improved rigor and analysis of risk attributed to social-structural drivers of 
maternal health for pregnant and birthing people. However, future research can emphasize 
techniques that improve the ability to estimate causal impacts. Improved study reporting, along 
with organized and curated catalogues of maternal health exposures and their mechanisms, could 
make it easier to examine exposures in the future, including the interdependence of social-
structural and biologic/medical risk factors. Longer term, the field would benefit from datasets 
designed to more fully capture the data needed to robustly examine racism, other social-
structural determinants of health biological/medical risk factors, and the ways they interact to 
impact maternal health and well-being outcomes. 

References 
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Chapter 1. Introduction 
Background 

Despite spending more on maternity care than any other country, the United States has the 
highest rate of maternal mortality among high-income counties.1 Further, although maternal 
mortality—a key indicator of health and well-being of a country—is declining globally, the 
United States is one of only two nations seeing a rise since 2000 in deaths from complications 
related to pregnancy and childbirth.2 Maternal mortality, as defined by the World Health 
Organization, refers to the death of an individual while pregnant or within the first 6 weeks after 
pregnancy ends from any cause related to or aggravated by pregnancy or childbirth.3 Maternal 
deaths occurring after the first six weeks but prior to the first year postpartum are considered late 
maternal deaths.4 However, maternal death represents the “tip of the iceberg” as an indicator of 
maternal health and maternal care quality, because far more pregnant and birthing people 
experience life-threatening complications of pregnancy and childbirth that can undermine their 
well-being and functional ability.5 Maternal morbidity, as defined by the U.S. Centers for 
Disease Control and Prevention, refers to any short- or long-term health problem resulting from 
pregnancy and childbirth.6  

Each year an estimated 700 pregnant and birthing people die in the United States due to 
pregnancy-related complications, with nearly three quarters of maternal deaths occurring either 
on the day of delivery or during the postpartum period.7, 8 Risk of maternal morbidity and 
mortality is unevenly distributed in the United States, with Black and Indigenous women three to 
four times as affected as their white counterparts.3, 9 The determinants of maternal morbidity and 
mortality and associated racial/ethnic and social inequities are complex, multi-factorial, and less 
well understood. Still, experts agree that many maternal deaths are preventable.10-13 Further, 
trends in maternal morbidity and mortality in the United States reflect increases in rates of 
cesarean birth,14, 15 preexisting chronic medical conditions,16, 17 and advanced maternal age.15, 18 
These individual-level factors do affect—but do not completely explain—the rise in maternal 
morbidity and mortality in the United States since 2000.19  

Efforts to explain the adverse maternal health outcomes have fallen short for reasons ranging 
from scope of the problem to methodology. For instance, maternal and infant health research has 
focused largely on infant outcomes, such as low birth weight and premature birth.20 This narrow 
scope is compounded by methodological limitations that restrict the breadth of maternal 
outcomes studied, the window of study before, during, and after pregnancy, and levels of 
influence of health risk factors captured in measured exposures.  

Likely drivers of population-wide increases in maternal morbidity and mortality include 
determinants operating on multiple levels of influence—individual, interpersonal, community, 
and societal.21-24 Beyond the individual level, social determinants of health represent the 
conditions or circumstances in which people are born, grow, live, work and age –e.g., access to 
health care, socioeconomic status, education, neighborhood and physical environment, 
employment, and social support networks.25-27 Figure 1.1 provides one such conceptual model. 
Social determinants lie “downstream” from structural determinants of health—the structural 
forces that shape how social determinants are experienced by people in their neighborhoods and 
communities and the ways that resources and quality are distributed across individuals and 
communities.27 Together, these social-structural determinants of health work to shape and 
promote maternal health for people across the different levels of influence,27 such as variation in 
access to midwife-attended births,28 linguistically and culturally appropriate care,29-31 and 
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geographic/local access to and use of maternity units.32 For example, a pregnant person’s 
likelihood of being screened for medical risk factors such as high blood pressure, preeclampsia, 
cardiovascular disease, diabetes, and substance misuse is affected by social-structural factors 
such as systemic racism,33, 34 lack of stable housing35 lack of food,36, 37 and incarceration.38, 39 
Even properly identified medical risk factors of postpartum health may not be adequately 
addressed due to systemic biases (racial, ethnic, and other prejudices) during referral processes38, 

39 or followup appointments (e.g., failed shared decision-making reduces treatment adherence).40  
The concept of social-structural determinants of health is not new, and is broadly accepted 

across the public health and healthcare communities, as is the concept of “social needs,” which 
focuses on the individual or family and includes real-time gaps that affect health, well-being, and 
safety. Unfortunately, the two terms are often used interchangeably, which can create confusion. 
Imprecise use of the terminology can overstate the reach of an intervention. For example, some 
efforts that claim to address social-structural determinants of health are not actually addressing a 
community’s underlying social and economic conditions, but rather aiming to mitigate the 
current social needs of individuals. For example, providing fresh produce to people struggling to 
afford food mitigates an immediate individual need, but does not address the underlying systemic 
issues that cause food insecurity. Addressing the social needs of an individual and the social 
determinants of a community require different approaches, partnerships, and innovations. 

Figure 1.1. Williams framework for study of racism and health, adapted for colorism and maternal 
health 

 
Williams (2013)41 as adapted by Dr. Jaime Slaughter-Acey. 

Current research focuses disproportionately on risk factors at the individual levels, 
particularly those representative of social identity (e.g., race, education-level, gender). This 
unbalanced approach has obscured the role of social-structural determinants of health as the root 
cause of health inequities in maternal morbidity and mortality that affect marginalized or 
vulnerable people, including Black, Indigenous, People of Color (BIPOC) individuals.42 Notably, 
race itself is not a risk factor; rather, racism puts BIPOC mothers at risk. Race is a social 
construct43 used to categorize people within a hierarchical system of unearned advantage 
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(privilege) and power that unequally provides access to material, cultural, and psychological 
resources based on presumed value judgements related to racial status. In turn, unequitable 
access to resources along with high exposure to cumulative stress resulting from discrimination 
and marginalization creates a “web of missed opportunities” (e.g., differential access to care and 
treatment, lack of coordinated care, missed or delayed diagnoses, and unrecognized warning 
signs by patient or provider related to pregnancy-related death and morbidity).44 Such missed 
opportunities threaten maternal health and deepen health inequities. Additionally, BIPOC 
mothers and their family members experience higher rates of incarceration, illness, and death 
than their white counterparts. Lost or systematic removal of family members in BIPOC 
communities severs access to practical knowledge of pregnancy, birthing, breastfeeding, and 
postpartum health.45 Not only do individuals who have lost their own mothers, either through 
death or disconnection, often experience profound grief during and after pregnancy. And to 
continue the example of racism, this information void created by maternal loss is further 
compounded by the lack of social and medical capital BIPOC people disproportionately 
experience. 

Just as problematic, maternal health literature tends to assume that the role of motherhood 
and the experiences attached to the identity of motherhood are shared similarly by all pregnant or 
birthing people—regardless of socioeconomic status, geographic location, racial or ethnic 
background, age, or other group identities. For example, literature often reports differing rates of 
maternal morbidity and mortality according to social group category without acknowledging 
experiences of violence, trauma, or privilege.24, 46-48 The overuse of social group categories as 
proxies for experience obscures the unique concerns and priorities of vulnerable or underserved 
pregnant and birthing people. This practice also stands in the way of addressing the root causes 
that are central to creating unique and/or marginalizing experiences of motherhood associated 
with race, gender, class, disability, and maternal morbidity and mortality inequities. We need to 
better understand how unfair treatment and structural barriers associated with race, sex, gender, 
class, and disability impact postpartum health for birthing people.49 Intersectionality offers a 
valuable framework for illuminating inequities in maternal morbidity and mortality, because it 
allows us to examine how people and their health are affected by two or more intersecting social 
forces that affect social position and access to resources (e.g., racism, classism) and shape 
experience (e.g., unfair treatment, discrimination).28-40, 50 While each potential pregnant or 
birthing person will confront their own unique patterns of individual risk, research that identifies 
themes and patterns at the population level can help highlight opportunities to intervene in these 
determinants of health. 

Research often describes comorbid conditions such as obesity, chronic hypertension, and 
mental health disorders as intrinsic or independent biomedical risk factors for poor health 
outcomes. However, these conditions are often the physiologic consequences of 
transgenerational stress and protracted exposure to racial discrimination for BIPOC people.51 
These conditions (and others including cardiovascular disease and diabetes) have short- and 
long-term impacts on women and birthing people’s health, and significantly contribute to the 
disparities in maternal health outcomes. Importantly, an interacting framework allows us to 
examine how people and their health are affected by multiple intersecting social forces. Such a 
framework also shifts away from examining these comorbidities as inherent and one-directional, 
opting instead to view the interactions as a multidimensional feedback loop that compounds risk. 
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Terminology 
We acknowledge that terms labeling racial and ethnic identities are embedded in a history 

that includes problematic and painful political and culture experiences of many groups. Further, 
terms describing racialized people and marginalized groups have shifted over the years, merging 
and diverging categories in ways that make simple aggregation impossible. Further, medical 
diagnosis terminology has also shifted; for example, the term pregnancy-induced hypertension is 
no longer used. Therefore, we chose to use the same language with which study authors 
presented their results. We also recognize that not all people who give birth identify as women 
and have attempted to use gender-neutral language to reflect the diversity of the birthing and 
postpartum experience where possible. When citing specific study outcomes that identify 
“women,” we have used that term for consistency with the research. However, when discussing 
risk factors such as racial discrimination, we use the word “reported” rather than “perceived,” 
regardless of study author choices. In this way, we seek to highlight the fact that perception in 
this case is the act of recognizing the presence of discrimination. While academic fields use the 
term to denote a necessary step in an appraisal process, this usage could be misread as 
questioning the validity of “reported” experiences of discrimination.  

Purpose and Scope of the Systematic Review 
To better understand the factors underlying maternal morbidity and mortality in the United 

States, the Office of Disease Prevention requested this systematic review as part of a planned 
Pathways to Prevention workshop, “National Institutes of Health Pathways to Prevention Workshop:  
Identifying Risks and Interventions to Optimize Postpartum Health,” cosponsored by National 
Institutes of Health’s Office of Research on Women’s Health, the National Heart Lung and 
Blood Institute, the National Institute of Minority Health and Health Disparities, and the Eunice 
Kennedy Shriver National Institute of Child Health and Human Development. The Office of 
Disease Prevention anticipated complex patterns associated with social and structural drivers of 
health, including maternal health at the intersections of race and other social group memberships. 
Therefore, we focused mainly on research examining factors to which pregnant and birthing 
people have been exposed that may underlie poor postpartum health outcomes. Our scope does 
not include assessing the effectiveness of interventions aimed at improving maternal morbidity 
and mortality. Our results will inform research on approaches to address risk factors and improve 
health outcomes over the postpartum period.  
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Chapter 2. Methods  
Review Approach 

The methods for this systematic review followed the Agency for Healthcare Research and 
Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews 
(available at https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview), modified 
slightly to support a mixed-studies approach. This systematic review also reports in accordance 
with the Preferred Items for Reporting in Systematic Reviews and Meta-Analyses (PRISMA) 
and the RepOrting standards for Systematic Evidence Syntheses (ROSES) flow-diagram.52, 53 
The protocol was posted online December 9, 2021 and amended effective February 22, 2022. 
(https://effectivehealthcare.ahrq.gov/products/maternal-morbidity-mortality/protocol). We 
registered the protocol on PROSPERO (CRD42022300617). 

Key Questions  
• Key Question 1: From a pregnant person’s potential entry into prenatal care, what 

combinations of risk indicators have the greatest prediction of poor postpartum health 
outcomes? 
o Key Question 1a: To what extent did these patterns of predictors of poor postpartum 

health outcomes vary by the person’s race/ethnicity? 
• Key Question 2: Immediately before or immediately after delivery and before release 

from birthing-related hospitalization/clinical care, what combinations of risk indicators to 
the birthing person have the greatest prediction of poor postpartum health outcomes? 
o Key Question 2a: To what extent did these patterns of predictors of poor postpartum 

health outcomes vary by the race/ethnicity of the birthing person? 
 

Table 2.1 provides details on the population, exposures/comparators, outcomes, timing, and 
setting for the research questions.   

Table 2.1. Population, Exposure/Comparators, Outcomes, Timing and Setting 
Element Key Question 1 Key Question 2 

Population Pregnant people potential entry into 
prenatal care  

Birthing people just prior to, during, or 
immediately following delivery (before release 
from birthing setting) 

Exposure/ 
Comparator 

Include biological, social, and 
environmental factors from the individual, 
family/family structure, health care system, 
geographical and community levels, with a 
special interest in predictors related to 
access to quality care, patient-provider 
dynamics, and social and structural 
determinants of health, including racism.  

Include biological, social, and environmental 
factors from the individual, family/family 
structure, health care system, geographical and 
community levels, with a special interest in 
predictors related to access to quality care, 
patient-provider dynamics, and social and 
structural determinants of health, including 
racism.  

https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview
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Element Key Question 1 Key Question 2 

Outcomes Postpartum health status outcome such as 
pregnancy-related or pregnancy-
associated death, severe postpartum 
conditions (such as postpartum 
cardiomyopathy (PPCM), postpartum 
preeclampsia/eclampsia, and postpartum 
venous thrombosis), onset of new 
conditions (such as hypertension and 
diabetes), emergency room visits, need for 
rehospitalization, medical appointments, 
reports in medical records, patient reported 
outcomes, and misuse of 
substance/substance use disorder. 

Postpartum health status outcome such as 
pregnancy-related or pregnancy-associated 
death, severe postpartum conditions (such as 
postpartum cardiomyopathy (PPCM), 
postpartum preeclampsia/eclampsia, and 
postpartum venous thrombosis), onset of new 
conditions (such as hypertension and diabetes), 
emergency room visits, need for 
rehospitalization, medical appointments, reports 
in medical records, unnecessary medical 
procedures, patient reported outcomes, and 
misuse of substance/substance use disorder. 

Timing Outcomes of interest will be from the time 
of release from the birthing setting across 
the 1-year postpartum period. 

Outcomes of interest will be from the time just 
prior to, during, or immediately following 
delivery (before release from birthing setting) 
across the 1-year postpartum period.  

Setting Non-U.S. excluded Non-U.S. excluded 

Analytic Framework 
Figure 2.1 offers a visual representation of the analytic framework for the Key Questions, 

illustrating the relationship of populations, exposures, and outcomes. The outcomes listed are 
general outcome categories representing the more detailed outcomes noted in Table 2.1. 

Figure 2.1 Analytic Framework 

 
Abbreviation: KQ=key question 
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Study Selection 
Based on the framework outlined in Table 2.1, we selected studies if they were published in 

English in a peer-reviewed journal. For Key Question 1, study participants needed to have been 
pregnant for 20 or more weeks (we based this inclusion criteria on obstetric terminology and 
convention which informs many disease definitions, such as preeclampsia and gestational 
hypertension, and on categorization of loss of pregnancy under 20 weeks as miscarriage). For 
both Key Questions, we selected observational studies that were 1) designed to be comparative 
and 2) included some method to control for selection bias (e.g., propensity scores, instrumental 
variables, multivariate regression) and 3) examined the impact of at least one interpersonal 
factor(s) indicative of social determinants of health. Studies that examined only intrapersonal 
factors were excluded. For example, social stigma related to substance use and its impact on 
depression would be interpersonal, but the mere existence of substance use would be 
intrapersonal. Because of our focus on broad populations, we excluded studies if they looked 
solely at risk factors in pregnant or birthing people with specific medical conditions diagnosed 
prior to pregnancy that would necessitate specialty care (e.g., multiple sclerosis). Likewise, we 
excluded exposures related to assistive reproductive technologies because those are less available 
and therefore less often used by marginalized populations. Natural disasters and other immutable 
exposures are not in and of themselves social-structural determinants of health, therefore we 
included studies with these exposures only if they directly linked to social-structural 
determinants of health that could explain differences in maternal health outcomes of pregnant or 
birthing people.  

We excluded studies with only intermediate outcomes (e.g., blood pressure, lab values, or 
psychometric scales not intended for diagnostics) unless the studies used those intermediate 
outcomes explicitly to explain pathways through which social-structural determinants of health 
might work. Studies that examined only physiological or psychological stress outcomes needed 
to use them as a global measure of stress to be included—for example, using chronic 
inflammation or reactivation of Epstein-Barr virus as indicators of stress-induced homeostatic 
weakness. We did include studies with reported stress scales scores if they used the scale as a 
direct measure of response to social determinants of health, but we excluded studies that used 
only specific biological stress responses such as cortisol levels.   

We searched for literature in the following databases: MEDLINE (via Ovid), CINAHL (via 
EBSCOHost), and Social Sciences Citation Index (via Web of Science) through April 2022. The 
searches included controlled vocabulary terms (e.g., MeSH or CINAHL headings), along with 
free-text words related to maternal morbidity and mortality, pregnancy, prenatal care, postpartum 
care, health disparities, and measures of risk indices. See the protocol and the Methods Appendix 
A for full details. We searched reference lists of relevant existing systematic reviews for 
additional eligible studies.  

We screened search results using PICO Portal (www.picoportal.org, New York, NY). Two 
trained, independent investigators screened titles and abstracts based on the Table 2.1 framework 
and study design. Two independent investigators then performed full-text screening to determine 
whether studies met inclusion criteria. Differences in screening decisions were resolved by 
consultation between investigators, and, if necessary, consultation with a third investigator. We 
documented the inclusion and exclusion status of citations at full-text screening, noting reasons 
for exclusion. Throughout the screening process, team members met regularly to discuss training 
materials, refinement of inclusion criteria, and issues that arose to ensure consistency of 
inclusion criteria application. Given the unexpectedly large number of eligible studies after full 

http://www.picoportal.org/
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text screening along with the complexity of the topic and the heterogeneity of exposure domains 
captured in the studies, we performed an additional full-text appraisal to focus on the studies best 
designed, including analytical approaches, to answer the Key Questions. That is, we focused on 
the research that attempted to explain the mechanisms underlying the disparities. We did not 
focus on research that merely described the disparities. 

Data Extraction and Risk of Bias Assessment 
Studies meeting inclusion criteria were distributed among investigators for data extraction. 

Data fields included author, year of publication, region, Key Question designation, PubMed 
Identification Number (if available), sample size including data source, population, exposure(s), 
outcomes, covariates, timing, and social determinant of health domain. One reviewer extracted 
data to evidence tables and a second reviewer verified for accuracy.  

To assess risk of bias, we started with the ROBINS-E tool, designed specifically to address 
risk-factor research.54, 55 We classified overall risk of bias assessments for studies as low, 
moderate, serious, or critical based on the rationale and judgement as to the overall predicted 
direction of bias for each outcome. To focus risk of bias assessments on the studies most likely to 
achieve low or moderate risk of bias, we subjectively prioritized studies according to study 
design and rigor of analytic approaches for addressing selection bias based on the ROBINS-E. 
When no high-potential study was able to achieve this rating, we determined that all included 
studies were high risk of bias from a causal standpoint. Therefore, we continued with the review 
from the perspective of supporting future researchers in generating hypotheses for risk factors to 
test potential interventions. 

Data Synthesis 
We grouped studies by the main exposure or determinant of interest, based on a subjective 

reading of the study. If study time periods were unclear or covered both Key Question 1 and Key 
Question 2 periods, we grouped the studies into Key Question 1. We did not group studies 
further by discrete postpartum periods because the literature was already highly dispersed. For 
studies that examined an interaction of more than one social-structural determinant of health, we 
report the outcome in the major exposure or determinant result section, rather than in both—and 
we prioritized the domain of Identity and Discrimination. If a study reported on more relevant 
risk factors than the one main one, we note those studies in that risk factor category as studies 
with other “exposures of interest.” We summarized results in evidence tables and synthesized 
evidence for each exposure or determinant and outcome combination. Given the volume and 
heterogeneity of the evidence related to the key questions, this strategy helped us to adequately 
synthesize and interpret results. We acknowledge that our categorization scheme represents 
broad definitions, that our assignments may be imprecise, and that other researchers may arrive 
at different categorizations based on their chosen theoretical or conceptual frameworks. We 
likewise categorized outcomes into broad domains. We used the term severe maternal morbidity 
when study authors did, regardless of whether authors used the Center for Disease Control and 
Prevention composite. We used alluvial graphs to display the aggregated connections, the 
patterns, between the social-structural determinants of health and outcomes. These graphs 
display the assigned exposure and outcome domains in the outer columns, and list in the inner 
columns the exposures and outcome variables as named in individual studies. Since an individual 
study may have more than one exposure or outcome, the number of individual exposures is 
greater than the number of included studies. Likewise, a single study may observe more than one 
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relevant outcome. We supplemented graphs with qualitative narrative summaries. Because of the 
risk of bias issues noted above, we report the direction of the adjusted association between risk 
factors and outcomes of interest. We report numerical results if a study attempted to explain the 
results by how much a specific risk factor contributes to differences or disparities.   

Grading Strength of Evidence 
Because no studies met a moderate or lower risk of bias, we did not evaluate overall strength 

of evidence for any reported outcomes. 

Author Statement 
We acknowledge that all team members come to this project with experiences and 

perspectives that could be labeled as personal bias or even as intellectual conflict of interest. 
Because of this, we committed to individual and team reflexivity during the review planning and 
conduct. Our team holds a range of perspectives, but practices respect for each team member. If 
there is commonality, it is in the belief that race as a social construct is a settled matter. 
Nonetheless, we remain committed to respectful discourse with people—including all 
stakeholders—who hold views different from those held by the team. 
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Chapter 3. Search Results 
Our search identified 8,866 unique publications for screening. Based on inclusion criteria, we 

identified 109 eligible studies. We list all studies excluded at the full text appraisal stage, by 
exclusion category, in Appendix B. Exclusions captured under “other reasons” are varied and 
overlapping, so often not easily placed into a more singular category such as population, for 
example, both study quality and an challenging interpretation on whether the risk factors were 
interpersonal in nature. See Figure 3.1 for details of the screening process. 
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Figure 3.1 Literature flow diagram  

 
Abbreviations: n=number 

The 109 included studies were published between 2000 and 2022. The studies contained 221 
specifically named exposures or factors of interest. While many of these exposures or factors of 
interest are comparable or overlap, studies used various language and operational definitions for 
them. Using the named exposures, we categorized the studies into 11 broad exposure domains 
based on the main social-structural determinant of health. Table 3.1 presents the number of 
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included studies by key question and exposure domain. The exposure domains are illustrated by 
example named exposure or factor of interest. Some studies used data that focused on particular 
populations, such as Black, Hispanic, or military veterans. As shown in Table 3.1, these 
populations represent only a subset of the many potential populations of interest.  

Table 3.1. Identified eligible studies by major exposure domain 
Key Question, Number of Studies  Exposure Domain Special Populations 

KQ1 – 24 studies 
KQ2 – 11 studies 
 

Identity and Discrimination 
Race or Ethnicity, Including Nativity, 
and Acculturation 
Reported racial discrimination 
Spatial polarization (segregation) 
Rural/urban 
Socioeconomic factors 
Disparities in care 
Gender or sexual minority 
Patterns of SDOH 

Black 
African American 
White 
Hispanic 
Asian 
Immigrants 
2nd or 3rd generation immigration 
status 

KQ1 – 7 studies 
KQ2 – 3 studies 
 

Socioeconomic status 
Maternity leave 
Household income 
Public insurance 
State income inequality 
Unstable housing 
Homelessness 
Food insecurity (in combination) 

Low-income 
Homeless  

KQ1 – 11 studies Violence 
Intimate Partner Violence  
Domestic Violence 

Latina 
Low-income 
Urban 

KQ1 – 4 studies  Trauma 
Childhood Trauma/ ACEs 
Lifetime trauma exposure 
Reported racial discrimination 
Military sexual trauma 

African American 
Veterans 

KQ1 – 3 studies Psychosocial Stress 
Stressful life events 
Partner-related stress 
PTSD 

None 

KQ1 – 14 studies 
KQ2 – 11 studies 

Structural/Institutional  
Obstetrical unit closure 
Maternity care deserts 
Payment policies 
Neighborhood physical disorders 
Food deserts 
Incarceration 
Municipal expenditures 

Rural 
Urban 
Medicaid 

KQ1 – 3 studies 
KQ2 – 3 studies 

Rural/Urban Rural 
Urban 

KQ1 – 6 studies Environmental 
Green factors 
Pollution 
Heat exposure 

Urban 
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Key Question, Number of Studies  Exposure Domain Special Populations 

KQ1 – 2 studies 
KQ2 - 1 study 

Comorbidities 
Pre-existing psychopathy 
Substance use 
HIV 
SARS-CoV-2 

Women living HIV 

KQ2 – 4 studies Hospital 
Quality of care 
Safety-net burden 
Teaching affiliation 

Rural 
Medicaid 

KQ1 – 1 study 
KQ2 – 1 study 

Healthcare Use 
Access to healthcare 
Late entry to prenatal care 

Rural/Urban 

Abbreviations: KQ=key question; N=number; ACEs=adverse childhood events; PTSD=post-traumatic stress disorder; 
SDOH=social determinants of health 

Table 3.2 presents the number of included studies by key question, outcome domain, and 
special populations for those outcomes. The outcome domains are illustrated by examples of 
named outcome variables from included studies.  

Table 3.2. Identified eligible studies by outcome domain 
Key Question, Number of Studies  Outcome Domain Special Populations 

KQ1 - 4 
 
KQ2 - 5 

Cost/Healthcare Use 
Postpartum Emergency Department use 
Postpartum readmission 
Maternal Intensive Care Unit admission 
Cost 
Maternal hospital stay length 

African American 
Urban 
Homeless 

KQ2 - 1 Cardiometabolic disorders Low-Income women of African 
American, Latina, non-
Hispanic White race/ethnicity 

KQ1 - 35 
KQ2 - 1 

Depression 
Postpartum depressive symptoms 
Depressed mood 
Depressive disorder 

Black 
White 
Arabic descent Immigrants 
Women living with HIV 
US & foreign-born Latinas 
Veterans 
Mexican descent 
Women who worked during 
pregnancy 

KQ1 - 4 
KQ2 - 1 

Diabetes 
Gestational diabetes 

Medicaid insured women 
Hispanic  
Non-Hispanic White 

KQ1 - 17 
KQ2 - 3 

Hypertensive disorders 
Hypertension 
Pregnancy-induced hypertension 
Hypertensive disorders 
Preeclampsia 

Non-Hispanic Black women 
Urban 
Medicaid insured 
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Key Question, Number of Studies  Outcome Domain Special Populations 

KQ1 - 10 
KQ2 - 6 

Maternal mortality 
Pregnancy-related death 
Preventable in-hospital mortality 
In-hospital death 

Black 
White 
Rural 
Low-income 

KQ1 - 9 Other Mental Health or Substance Use 
PTSD 
Suicidal ideation 
Substance use 
Anxiety 
Stress 

Latina 

KQ1 - 21 
KQ2 - 23 

Severe Maternal Morbidity 
Blood transfusion 
Postpartum hemorrhage 
Major laceration 
Major puerperal infection 
Obstetric complications 

Black 
African American 
White 
Indigenous 
Somali immigrants 
Sexual or gender minority 
US military, active or veteran 
Women experiencing loss of 
nearest obstetric unit 

KQ1 - 4 Weathering* 
Epstein-Barr virus reactivation 
Chronic placental inflammation 
Excess heart age 

African American 
Caucasian 
White 

* Weathering as the physiological effect of premature aging caused by chronic stressful experiences 
Abbreviations: KQ=key question; N=number; ACEs=adverse childhood events; PTSD=post-traumatic stress disorder 

As shown in Table 3.3, included data varied widely in sample size and source. Sample sizes 
ranged from as small as 16 women whose deaths were examined for potential preventability, to 
several million pregnant or birthing people. Categories of data sources are provided in Table 3.3. 
Nine studies used Pregnancy Risk Assessment Monitoring System data. 

Table 3.3. Data sources, number of studies, and sample size ranges 
Data Source Categories N Studies Sample Size Range 
Clinic 5 115 - 498 
Single Hospital 8 335 – 34,383 
Hospital System 4 16 – 675,553 
Programs 22 56 – 10,038 
City 6 191,947 – 591,455 
State (4 PRAMS) 32 118 – 3,020,525 
Multi-State (4 PRAMS) 10 1,717 – 6,879,332 
Regional 2 301 – 38,915 
National (3 PRAMS) 15 501 – 4,609,291 
Secondary analysis of Randomized Controlled Trial data 5 930 – 5,759 

Abbreviations: PRAMS=pregnancy risk assessment monitoring system 
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Chapter 4. Risk Factors for Pregnant People During 
the Prenatal Period 

Key Points 
• Included study exposures broadly covered social-structural determinants of health; 

however, the identified determinants included still represent only a subset of potential 
social-structural determinants of interest and did not address intersections with 
biologic/medical risk factors. 

• Limited depth and quality of available research within each social-structural determinant, 
including racism and other forms of discrimination, impeded our ability to understand 
mechanisms or pathways connecting social determinants of health, medical 
comorbidities, and maternal health outcomes. 

• We found an unexpectedly large volume of research on violence and trauma relative to 
other potential social determinants of health.  

• Among outcome domains, depression/other mental health outcomes were a large 
proportion of the health outcomes captured. 

• We found one study investigating patterns of intersecting social-structural determinants 
of health that is an exemplar of new approaches to risk factor research. 

• Only one study reported the excess risk attributable to a specific exposure; this study 
reported that income inequality was associated with a 14 percent increase in excess risk 
of death for Black women relative to white women in Virginia; prolonged 5-year income 
inequality was associated with a 20 percent increase. 

 
This chapter addresses Key Question 1 and includes studies that examined social-structural 

determinants of health for pregnant people during the prenatal period. We categorized studies 
according to 11 major exposure domains. We assigned categories based on subjective reading of 
the studies because this literature, especially studies examining interactions between factors, is 
interconnected. Therefore, we sought to present findings with a clear narrative flow. Because so 
many studies used correlational designs, and due to high risk of bias for those using quasi-
experimental techniques, we approached this chapter from the perspective of supporting future 
researchers in generating hypotheses for risk factors to test potential interventions. Therefore, we 
report the direction of the adjusted association between risk factors and outcomes of interest. We 
report numbers if a study attempted to explain the results by how much a specific risk factor 
contributes to differences or disparities.  

Overall, we identified 65 unique studies that addressed Key Question 1, which focuses on 1) 
the combination of risk indicators that predict poor postpartum health outcomes for pregnant 
people upon their potential entry into prenatal care, and 2) the extent to which the combination of 
predictors vary by race/ethnicity. Figure 4.1 uses colored paths to show connections between 
social-structural determinants of health and outcome domains. Eleven exposure domains mapped 
to eight outcome domains. The most commonly examined outcome domain was depression, with 
other major domains of interest being maternal mortality, severe maternal morbidity, and 
hypertensive disorders. Weathering, physiological changes and premature aging caused by 
extended exposure to stressful experiences, was a smaller outcome domain.56 The figure displays 
the complexity of the connections. In the following sections, we present brief summaries and 
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detailed graphs of the eleven identified major factors grouped into nine subsections. Detailed 
evidence tables can be found in Appendix C. 
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Figure 4.1. Reported exposures and outcomes for pregnant people 
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Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviations: ED=emergency department; IPV=intimate partner violence; PROM=premature rupture of membranes; 
PTSD=post-traumatic stress disorder; SDOH=social-structural determinants of health; SES=socioeconomic status; SMM=severe 
maternal morbidity; WIC=women, infants, and children 

Identity and Discrimination  
We identified and categorized 24 unique studies that examined factors related to identity and 

discrimination. One unique study deserves special attention for investigating patterns of 
intersecting social-structural determinants of health.57 Using a sample of 5,763 people with 
singleton pregnancies who participated in the Nulliparous Pregnancy Outcomes Study: 
Monitoring Mothers-to-Be (nuMoM2b), the study conducted a latent class analysis to identify 
six subgroups of people, or phenotypes, based on their interrelated social determinants of health. 
These six subgroups were then used to predict maternal health. Two subgroups in particular 
predicted worse scores of a composite postpartum maternal morbidity measure: young people 
living close to the federal poverty level with lower levels of educational attainment (subgroup 6) 
and people with limited English language proficiency who have lived in the United State for the 
shortest time (subgroup 2). The study sample was restricted to people without significant 
comorbidities prior to pregnancy.  

The remaining 23 unique studies examined factors related to identity and discrimination, 
including nativity (place of birth), and acculturation.58-78 Studies sourced data from clinic records 
or community-based research projects and programs,59-63, 70, 71, 74, 78, 79 national data sets,58, 64, 76 
multi-state records,80 state records,65, 66, 68, 72, 75, 77, 80 city records,67 and secondary randomized 
controlled trial data.73  

Thirteen studies examined acculturation or nativity within the context of racial/ethnic 
disparities in maternal morbidity and mortality. Four studies focused on acculturation and 
postpartum depression risk for women of Arab descent,59 Mexican descent,81 Hispanic 
subgroups,60 and Latinas.69 Additional studies that focused on acculturation examined the 
association between acculturation and psychosocial stress among Latinas,62 pregnancy-induced 
hypertension in low- and high-acculturated Hispanic women relative to pregnancy-induced 
hypertension in non-Hispanic white women,78 preeclampsia by nativity (U.S.-born versus foreign 
born women) and duration of United States residence among non-Hispanic Black women,61 
trends in and causes of pregnancy-related mortality by race, ethnicity, and nativity;64and 
acculturation and preeclampsia or eclampsia across racial or ethnic groups.70 Two studies sought 
to assess maternal health disparities in maternal morbidity during labor and delivery among 
Mexican-born and U.S.-born white, non-Latina women65 and differentials in maternal morbidity 
and mortality between foreign and U.S.-born women.65, 66  

Six studies examined how racial discrimination and bias impacts on maternal health.63, 73, 75, 

77, 79, 80 One study examined associations of Epstein-Barr virus reactivation with racial 
discrimination in African-American and non-Hispanic white women during pregnancy,63 while 
others aimed to investigate associations between reported racial discrimination75 or racial bias 
exposure77 and postpartum depression.80 Two studies examined patterns of change over time to 
assess the effects of discrimination on pregnancy and postpartum mental health outcomes.73, 79  
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The remainder of included studies investigated and compared across the following focal 
areas: Black-white disparity in mortality in women with severe maternal morbidity;82 severe 
maternal morbidity risk factors and effect of race/ethnicity on severe maternal morbidity risk;67 
disparities in the prevalence of excess heart age (a measure for excess cardiovascular disease 
risk) among women with a recent live birth;68 associations between race/ethnicity and antenatal 
and postpartum depressive symptoms;71 and risk of prenatal depression across racial/ethnic 
groups.76 An additional four studies examined race/ethnicity factors as an exposure of interest.83-

85 Although studies used “race/ethnicity” as an exposure, neither race nor ethnicity are the 
exposure itself but, rather, each is a marker of multiple potential exposures. However, rarely did 
studies thoroughly explore specific aspects of the interaction between race/ethnicity and maternal 
health outcomes in the United States to identify the true association. Figure 4.2 displays the 
studies’ connections between race/ethnicity factors and eight outcome domains. 

Figure 4.2. Reported outcomes for studies with identity and discrimination factors for pregnant 
people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviation: ED=emergency department; SDOH=social-structural determinants of health; SMM=severe maternal morbidity; 
PROM=premature rupture of membranes 

Among acculturation studies, one study found no effect of acculturation on postpartum 
depression in Arab women.59 One study of Hispanic mothers identified single marital status as a 
risk factor for postpartum depression, and specifically those of Puerto Rican descent who also 
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had a cesarean birth had higher rates of postpartum depression.60 One study found that 
discrimination predicted depressive symptoms one month postpartum in Latina women.69 
Another study noted that among Latina women, higher bicultural acculturation was associated 
with lower overall pregnancy stress compared with lower acculturation.62 One study of women 
of Mexican descent found that sociocultural stressors decrease in the postpartum period for those 
who identify with Mexican culture and that increases in Mexican orientation are associated with 
less postpartum depressive symptoms.81 One study found higher prevalence of preeclampsia and 
other cardiovascular disease among U.S.-born non-Hispanic Black women versus foreign-born 
non-Hispanic Black women, though the differences appeared to converge over longer periods of 
U.S. residence.61 One study found an association between more acculturation and hypertension 
disorders, but no association for self-reported race or ethnicity,70 while another study found 
higher substance abuse and interpersonal violence as well as pregnancy-induced hypertension in 
non-Hispanic white women compared with Hispanic women.78 One study found that Mexican-
born women compared with white non-Latina women were less likely to have one or more 
maternal morbidities, but more likely to have complications related to the quality of intrapartum 
care they received.65 One study found that Mexican-born women compared with Mexican-
American women had lower odds of overall maternal morbidity, but higher odds of postpartum 
hemorrhage, lacerations, and major puerperal infections, indicating suboptimal intrapartum 
obstetric care.66  

Looking at racial discrimination and bias, one study found African American women 
compared with white women showed higher levels of Epstein-Barr antibody titers (a measure of 
stress-induced immune dysregulation), especially among those that reported higher levels of 
racial discrimination.63 One study of Black and Latina women found that changes in reported 
discrimination predicted symptoms of depression and anxiety at future time points, with 
discrimination more strongly predicting anxiety when food insecurity was also present.73 One 
study of multiple racial groups found that participants who experienced racial discrimination had 
higher odds of experiencing a depressed mood,75 while another found non-Hispanic Black 
women had higher odds of experiencing racial bias but found no relationship between racial bias 
exposure and postpartum depression after adjusting for confounders.77 One study found being 
upset from racial discrimination increased the odds of postpartum depression with the highest 
odds reported by women of color with some college education followed by women of color with 
less than a high school education.80 One study found a variety of associations between cultural 
identity and discrimination and maternal health (both positive and negative aspects) in people of 
American and Latino cultural orientations.79  

Several studies reported nuanced findings for mortality outcomes. One study found that 
income inequality at 1 and prolonged inequality at 5 years was associated with a 14 percent and 
20 percent increase, respectively, in excess risk of death for Black women relative to white 
women.58 One study found that all racial/ethnic/nativity groups (with the exception of foreign-
born white women) had higher risk of pregnancy-related mortality than U.S.-born white 
women.64 One study found the greatest odds of racial disparity in mortality between Black and 
white women in groups with the lowest risk of pregnancy-related death, but noted no significant 
disparity in women at the highest risk of pregnancy-related death.82 One study found an 
association between race/ethnicity and severe maternal morbidity, with greater risk among low-
income Latinas and Asian-Pacific Islanders compared with white non-Latinas.67 The same study 
found that living in the poorest neighborhoods increased risk of severe maternal morbidity for 
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Black non-Latinas and Latinas.67 Another study found a higher proportion of African American 
and Hispanic women compared with white women died within seven days of giving birth.72 

For other outcomes, one study found non-Hispanic Black women had higher prevalence of 
excess heart age compared with non-Hispanic white women and Hispanic women; excess heart 
age prevalence was highest among women who lacked health insurance.68 One study found that 
depression was not associated with race for Black and Hispanic mothers after accounting for 
financial hardship and other comorbidities.71 One study found that African American, Hispanic, 
and women of other races had lower odds of depression before delivery than white women, with 
interaction effects observed between race/ethnicity and insurance status.76 

Socioeconomic Factors 
We identified and categorized seven unique studies that examined socioeconomic factors as 

the primary social-structural determinants of interest.84, 86-91 The studies collected data from a 
multi-center cesarean registry,88 hospital systems,84, 86 states,90 smaller research programs,87, 91 
and secondary data from a randomized controlled trial.89 Ten additional studies examined 
socioeconomic status as an exposure of interest.58 , 68, 69, 71, 73, 80, 92-94 Figure 4.3 shows the studies’ 
connection between socioeconomic factors and seven outcome domains. 

Figure 4.3. Reported outcomes for studies with socioeconomic factors for pregnant people  

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviation: ED=emergency department; SDOH=social-structural determinants of health; SES= socioeconomic status; 
SMM=severe maternal morbidity; WIC=women, infants, and children  

The seven studies with socioeconomic status as the major exposure found mixed or no 
association with maternal outcomes One study of women undergoing cesarean birth found 
women with elementary or high school education had higher odds of maternal morbidity 
compared with women with a college degree.88 Another larger study of a hospital system found 
no association with neighborhood crime and severe maternal morbidity.84 One study found lack 
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of insurance prior to pregnancy was associated with pregnancy-related hypertensive disorders,90 
while a smaller study of 200 women found no association between public insurance and 
emergency department visits after delivery.86 One study of 152 women reported lower income 
was associated with chronic placental inflammation.87 However, another smaller study of 379 
high-risk pregnant women found no association between preeclampsia and food insecurity, 
housing quality, income, or education.91 One study of 1,044 Black, urban, high-risk pregnant 
women found no association between depressive symptoms and socioeconomic status 
(approached as education, employment status, and public assistance).89  

Studies that examined socioeconomic status, but not as their primary focus, reported mixed 
findings. Women with public insurance experiencing intimate partner violence had higher odds 
of hypertension and substance abuse,92 while lack of insurance was associated with excess heart 
age.68 However, education was not associated with depressive or anxiety symptoms71, 73 or 
pregnancy-related death.93 This study also found no association between income and pregnancy-
related death.93 One study found no association between poverty and postpartum depression,69 
but other studies did report such associations.71, 94 

Violence, Trauma, and Psychosocial Stress Factors 
We identified and categorized three unique studies that examined psychosocial stress 

factors.95-97 The studies collected data from states95, 96 and study surveys.97 Two studies focused 
on the impacts of stressful life events on maternal morbidity.95, 96 One sought to evaluate links 
between preconception life stressors (partner, traumatic, financial, and emotional) and 
prevalence of hypertensive disorders of pregnancy.95 The other aimed to identify groups of 
women with similar patterns of antenatal stressful life experiences, and to examine their 
sociodemographic correlates.96 The third study in the psychosocial category focused on the 
experience of weight stigma and subsequent depressive symptoms and reported stress.97 An 
additional seven studies examined psychosocial stress factors as an exposure of interest.63, 73, 74, 

89, 98-100  
We identified and categorized four unique studies examining trauma factors.83, 101-103 The 

studies sourced data from clinic-based studies or programs. These studies varied in focus, 
examining associations between the following: post-traumatic stress disorder and dissociation at 
the time of the traumatic experience;101 antenatal depressive symptoms and anticipated negative 
police youth encounters;103 lifetime trauma exposure and perinatal health outcomes in low-
income African American women;83 and military sexual trauma and risk of depression and 
suicidal ideation during and after pregnancy.102 An additional two studies examined trauma as an 
exposure of interest.95, 99  

We identified and categorized 11 unique studies examining violence factors.92, 99, 100, 104-111 
Studies collected data via state health records,105, 106 clinic medical records,92, 99, 104, 109, 111 
community program survey,100, 107, 110 and secondary program data.108 All included violence 
studies examined intimate violence and domestic violence impact on maternal health outcomes. 
One study also focused on violence against women and experiences of childhood violence in 
addition to intimate partner violence.105 An additional five studies examined violence factors as 
an exposure of interest.69, 77, 78, 89, 98 Figure 4.4 displays the studies’ connections between 
violence, trauma, and psychosocial stress factors and eight outcome domains. 
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Figure 4.4. Reported outcomes for studies with violence, trauma, and psychosocial stress factors 
for pregnant people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviation: IPV=intimate partner violence; PROM=premature rupture of membranes; PTSD=post-traumatic stress disorder; 
SDOH=social-structural determinants of health; SMM=severe maternal morbidity 

Among the studies focused on psychosocial stress, the two that examined life stress events 
found a positive correlation with maternal morbidity. All four types of life stress (partner, 
traumatic, financial, and emotional) were linked with increased prevalence of pregnancy-related 
hypertensive disorders, with the strongest association observed for financial stress.95 The highest 
prevalence of severe pregnancy-associated nausea/vomiting and postpartum depression occurred 
in those experiencing multiple types of stress.96 The other included study suggested that 
experiencing weight stigma may contribute to unfavorable physical and mental health outcomes 
for pregnant and postpartum women.97 

All studies focused on factors related to trauma found that experiences of trauma were 
associated with negative maternal health outcomes. Race-related anticipatory stress around 
potential negative youth-police experiences by was associated with antenatal depressive 
symptoms for expectant African American mothers.103 Women with maltreatment history and 
post-traumatic stress disorder were at higher risk of experiencing re-traumatization or becoming 
overwhelmed and experiencing dissociation while giving birth.101 Military sexual trauma was 
associated with higher pre- and postnatal symptoms of depression and suicidal ideation.102 
Lifetime trauma exposure was significantly associated with depressive symptoms, anxiety, and 
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generalized stress. This study found 87 percent of the women reported at least one traumatic life 
event.83  

Among the studies focused on the domain of violence, all studies on intimate partner 
violence found the violence to have a negative effect on maternal health outcomes.92, 99, 100, 104-111 
In a predominately Latina sample, one in five mothers exposed to intimate partner violence 
showed depressive symptoms when screened during the perinatal period.104 Recent intimate 
partner violence exposure was found to be a prenatal predictor of postpartum depression110 , 111 
and post-traumatic stress among Latinas.109, 110 A history of experiencing violence, including 
intimate partner violence increased medical and obstetrical complications, including perinatal 
and postpartum depressive symptoms across populations.92, 100, 105, 107, 108 One study also noted 
that the association between intimate partner violence and postpartum depression persisted 
regardless of socioeconomic status.107 Another study reported domestic violence contributed to 
death in 14 percent of cases of maternal mortality in their sample, with 65 percent of cases 
considered preventable.106 

Structural/Institutional Factors 
We identified and categorized 14 unique studies that examined structural/institutional factors 

as the primary social-structural determinants of interest.94, 112-121, 123-125 The studies sourced data 
from city public health records,112 state/county records,94, 113, 115, 119, 122, 123 multi-state data,123-125 
national data,114 and records from a single hospital.116-118, 121 Structural/institutional factors 
explored in this literature set include the relationship between urban food deserts and obstetric 
outcomes,112 associations between residing in a maternity care desert and risk of death during 
pregnancy,120 associations between family leave after childbirth and maternal outcomes for 
mental and physical health,114 impacts of pregnancy-related public health programs,113 municipal 
expenditures,123 incarceration exposure during pregnancy,94, 124 neighborhood indices116-119, 121 on 
maternal health outcomes, and area-level population distributions of race and income to predict 
death during pregnancy or up to 1 year postpartum.115 One study sought to identify the effects of 
the Affordable Care Act’s non-Medicaid provisions on insurance coverage and postpartum 
depressive symptoms.125 An additional three studies examined structural/institutional factors as 
an exposure of interest.84, 91, 126 Figure 4.5 displays the studies’ connections between 
structural/institutional factors and outcomes. 
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Figure 4.5. Reported outcomes for studies with structural/institutional factors for pregnant people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviation: SDOH=social-structural determinants of health; SMM=severe maternal morbidity 

Two studies found that racial residential segregation was negatively associated with maternal 
health, with higher rates of hypertensive disorders118 and increased risk for pregnancy-associated 
death115 among those living in neighborhoods with high proportions of low-income and Black 
residents. Other neighborhood indices, such as crime117 and adverse neighborhood physical 
environment traits, were associated with an increase in hypertensive disorders,116 while 
neighborhood walkability decreased risk for pregnancy-related hypertension.119 In an urban 
setting, multipurpose and walkable communities were associated with a lower risk of postpartum 
depression.121 

Risk of death during pregnancy and up to 1 year postpartum was higher among women who 
lived in maternity care deserts than women in areas with greater access.120 Study authors noted 
that racial inequity in risk persisted above and beyond differences in geographic access to 
maternity care.120 For individuals residing in urban food deserts, mothers were more likely to be 
younger, obese, and of minority race/ethnicity; however, they did not experience worse perinatal 
health outcomes.112 For mothers who worked prior to childbirth and returned in the first year, 
having less than 12 weeks of maternal leave and less than 8 weeks of paid maternal leave was 
associated with increased depressive symptoms and reduced overall health status.114 Exposure to 
incarceration (personally or through a romantic partner’s incarceration) was associated with 
postpartum depression, but not more so than other typical stressors such as financial hardship.94 
Another study identified increased odds of prepregancy hypertension and pre- or postpartum 
depression in women with incarceration exposure.124 One study found that increased public-
health spending reduced mortality rates among Black mothers and narrowed Black-white 
outcome disparities.113 One study found reduced odds of severe maternal morbidity in areas 
where annual municipal expenditures (such as fire, ambulance, transportation, health, housing 
and libraries) were $1000 higher per capita. The same study found higher expenditures on police 
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were associated with increased odds of severe maternal morbidity.123 One study found the 
Affordable Care Act’s non-Medicaid provision expansion was associated with increased 
retention of postpartum insurance and reductions in postpartum depression after controlling for 
maternal characteristics.125 

Rural/Urban and Environment Factors 
We identified three studies that examined rural/urban factors using nationwide data sources 

as the primary social-structural determinant of interest.85, 127, 128 One examined geographic 
variations in 3,747 pregnancy-related deaths from 2011 to 2016 among Hispanic, non-Hispanic 
white, American Indian or Alaska Native, and Asian or Pacific Islander women (using National 
Center for Health Statistics Urban-Rural Classification Scheme for Counties to determine urban-
rural groupings).85 Another study included 17,229 perinatal women from 14 states and examined 
differences in risk of perinatal depression between women in rural and urban areas.127 The third 
study aimed to evaluate how rural/urban status along with other risk factors alter a women’s risk 
of severe maternal morbidity at delivery using Kentucky state delivery hospitalization records.128 

We identified and categorized six unique studies examining environmental factors.129-133 
Studies collected data from states,129, 133 city programs,130, 132 and a single hospital.131 Two 
studies focused on air pollution, one on associations between proximity of key land features and 
risk of negative health outcomes,129 and the other on ambient air pollution as a modifiable risk 
factor for postpartum depression.132 One study examined the association between exposure to 
trace minerals and heavy metals and preeclampsia.130 Two studies examined associations 
between neighborhood greenness and hypertensive disorders131 and how greenspace may 
positively impact pregnancy health for racially and economically minoritized populations.133 One 
study examined special clustering of severe maternal morbidity across South Carolina and its 
associations with place-based social and environmental factors, primarily heat exposure.126 
Figure 4.6 displays the studies’ connections between rural/urban and environment factors and 
four outcome domains.  

Figure 4.6. Reported outcomes for studies with rural/urban and environment factors for pregnant 
people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
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measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies. 
Abbreviation: ED=emergency department; SDOH=social-structural determinants of health; SMM=severe maternal morbidity 

One rural/urban study reported that in small metro, micropolitan populations (10,000 to 
50,000), and rural counties, pregnancy-related mortality ratios were 2 to 3 times higher among 
non-Hispanic, American Indian or Alaska Natives than among non-Hispanic white women in the 
same areas.85 Black women had a pregnancy-related mortality ratio 3 to 4 times higher than 
white women in the same area regardless of urban-rural classification.85 One study found that the 
percentage of delivery hospitalizations with severe maternal morbidity was higher for women 
with rural vs metro vs metro-adjacent residence.128 Findings from one study suggested the odds 
of perinatal depression were higher among rural than urban women. Non-Hispanic Black women 
were more likely to report perinatal depression than non-Hispanic white women in rural areas.127 

All six studies found negative associations between environmental factors and maternal 
health outcomes. One study found that second trimester exposure to ambient particulate matter 
and living close to a major roadway were associated with higher odds of gestational diabetes 
mellitus, and that living more than 500 meters from a recreational facility was associated with 
lower odds of gestational hypertension.129 None of these factors were associated with 
preeclampisa.129 One study found an association between higher manganese concentration in 
maternal red blood cells and lower risk of preeclampsia, and another association between higher 
cadmium concentration and higher risk of preeclampsia.130 One study found an association 
between lower levels of neighborhood tree canopy cover and higher odds of hypertensive 
disorders in an urban population, and this association was stronger among non-Hispanic Black 
women.131 One study found an association between increased odds of postpartum depression for 
Hispanic/Latina and second trimester exposure to nitrogen dioxide and particulate matter.132 One 
study found that those with the lowest access to publicly available and accessible greenspace had 
an increased risk for mental disorders, depressive disorders, and gestational diabetes.133 One 
study identified an impact of hot ambient temperatures on maternal morbidity.126 

Comorbidity Factors 
We identified and categorized two unique studies that examined comorbidity factors as major 

exposures.98, 134 The first study examined medical records of Black women living with HIV,98 
and the other recruited women who were seeking prenatal medical care from four Midwestern 
clinics.134 An additional five studies examined comorbidities as an exposure of interest.89, 90, 101, 

104, 106 Comorbidities in these studies included mental illness,101, 106 existing clinical conditions,90 
stress and anxiety,98, 134 and substance use.89, 104, 106 Figure 4.7 displays the studies’ connections 
between comorbidities and five outcome domains.  
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Figure 4.7. Reported outcomes for studies with comorbidity factors for pregnant people  

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies. 
Abbreviations: SDOH=social-structural determinant of health; PTSD=post-traumatic stress disorder 

One study reported low income, exposure to intimate partner violence, and childcare burden 
as having a negative impact on the psychological health of Black peripartum women living with 
HIV.98 The other study reported a positive correlation for white women between their beliefs 
about keeping depression a secret and experiencing depression; however, secrecy and depression 
were uncorrelated for Black women.134  

Studies that examined comorbidities as an additional factor of interest reported mixed 
findings. Lifetime post-traumatic stress disorder contributed, independent of other factors, to 
dissociation in delivery,101 while substance use was independently associated with depression,104 
and illicit drug and alcohol use was associated with depressive symptoms in African-American 
expecting mothers.89 However, substance use and mental illness did not lead to more preventable 
deaths.106 Obesity and diabetes were associated with hypertensive disorders.90 

Hospital and Healthcare Use Factors 
We identified and categorized one unique study that examined healthcare use factors as a 

major exposure.93 The study sourced data from North Carolina state death certificate codes and 
linkage of birth and death files to determine pregnancy-related death among all cesarean births 
and all vaginal births for a 7-year period. Receipt of any prenatal care was associated with a 
decreased risk for pregnancy-related mortality. An additional study examined healthcare use 
factors as an exposure of interest.67  
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Chapter 5. Risk Factors for Birthing People 
Immediately Before, During, or After Birth 

Key Points 
• Included study exposures broadly covered social-structural determinants of health; 

however, the identified determinants included still represent only a subset of potential 
social-structural determinants of interest and did not address intersections with 
biologic/medical risk factors. 

• Limited depth and quality of available research within each social-structural determinant, 
including racism and other forms of discrimination, impeded our ability to understand 
mechanisms or pathways connecting social determinants of health and maternal health 
outcomes. 

• For outcome domains, depression/other mental health outcomes represented a large 
proportion of the health outcomes captured. 

• Few studies reported the excess risk attributable to a specific exposure. Very recent 
studies reported: 
o Hispanic birthing women were more likely to deliver at hospitals with higher risk-

adjusted severe maternal morbidity, contributing up to 37 percent of ethnic disparity 
in severe maternal morbidity in New York City. 

o Combined race and income segregation was associated with increased severe 
maternal morbidity in birthing women in New York City; delivery hospitals 
accounted for 35 percent of the attributable risk, and comorbidities 50 percent. 

o Nationally, if rural indigenous birthing women experienced severe maternal 
morbidity and mortality at the same rate as urban white women, they would see a 49 
percent reduction in cases.  

 
This chapter addresses Key Question 2 and includes studies that examined social-structural 

determinants of health for birthing people during the time period just prior to delivery through 
just before release from birthing-related hospitalization/clinical care. We categorized studies 
according to 11 major exposure domains. We assigned categories based on subjective reading of 
the studies because this literature, especially studies examining interactions between risk factors, 
is interconnected. Therefore, we sought to present findings with a clear narrative flow. Because 
so many studies used correlational designs, and because we found high risk of bias for those 
using quasi-experimental techniques, we approached this chapter from the perspective of risk 
factor hypothesis generation that could inform interventions. Therefore, we report the direction 
of the adjusted association between risk factors and outcomes of interest. We report numbers if a 
study attempted to explain the results by how much a specific risk factor contributes to 
differences or disparities. 

Overall, we identified 31 unique studies that addressed Key Question 2. Figure 5.1 uses 
colored paths to show connections between social-structural determinants of health and outcome 
domains. Nine risk-factor domains mapped to seven outcome domains, with all nine risk factors 
mapping to severe maternal morbidity, and all but environmental factors mapping to maternal 
mortality. Less commonly examined outcome domains included cardiometabolic disorders, 
diabetes, hypertension disorders, depression, and cost/healthcare use, all of which connected to 
four or fewer risk-factor domains. The figure displays the complexity of the connections. In the 
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following sections, we present brief summaries and detailed graphs of the nine identified major 
factors. Detailed evidence tables can be found in Appendix C. 
Figure 5.1. Reported exposures and outcomes for birthing people

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviation: ED=emergency department; SDOH=social-structural determinants of health; SMM=severe maternal morbidity 

Identity and Discrimination 
We identified and categorized eleven unique studies that examined identity or discrimination 

factors as the primary factor.82, 135-144 Studies collected data at various levels, including 
individual hospital,136 health system,140 state,135, 137, 138, 144 multi-state,141 secondary randomized 
controlled trial data analysis,143 and national.82, 139, 142 Nine studies examining race/ethnicity as 
the primary social-structural determinant of interest focused on African American or Black 
women compared with other racial groups.82, 135-142 One study conducted a secondary analysis of 
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randomized controlled trial data to evaluate race and ethnicity differences on maternal morbidity 
for non-Hispanic Black, Hispanic and non-Hispanic white participants.143 One study sought to 
evaluate obstetrical outcomes comparing couples who are likely sexual and/or gender minority 
patients, which include but are not limited to lesbian, gay, bisexual, and/or transgender people, to 
those who are not likely sexual and/or gender minority patients.144 

Five additional studies evaluated race/ethnicity as an exposure of interest.145-149 Although 
studies used “race/ethnicity” as an exposure, neither race nor ethnicity is an exposure but each 
are markers of multiple potential exposures. However, rarely did studies thoroughly explore 
specific aspects of the interaction between race/ethnicity and maternal health outcomes in the 
United States to identify the true association. Figure 5.2 displays the studies’ connections 
between race/ethnicity factors and seven outcome domains. 

Figure 5.2. Reported outcomes for studies with identity and discrimination factors for birthing 
people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting.. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviations: ED=emergency department; ICU=intensive care unit; SDOH=social-structural determinant of health; 
SMM=severe maternal morbidity 

Looking at the studies that compared Black women with other groups, one study found 
younger Black women who had low incomes and were insured by Medicaid had higher 
likelihood of emergency department care within 90 days following birthing discharge.135 One 
study found that compared with Hispanic women, African-American women had higher rates of 
preeclampsia but no difference in gestational diabetes mellitus.136 One study found the 
cumulative incidence of hospital-based care of postpartum depression was highest for Black 
women and lowest for Asian women.137 One study reported greater risk of death and of critical-
care diagnosis for non-Hispanic Black women compared with non-Hispanic white women,139 
while another reported that for those women with low-risk of mortality, Black women had higher 
odds of mortality compared with white women.82 The study reported no difference for women at 
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high-risk for mortality. One study reported that African-American women had higher risk than 
white women for potentially avoidable maternity complications, and white women had higher 
risk than Asian women, but universal health coverage mitigated this effect between African-
American and white women.140 One study reported African-American women had higher risk of 
postpartum cardiometabolic diseases than non-Hispanic white or Latina women.141 One study 
identified greater risk of admission to an intensive care unit for Black women than for white or 
Hispanic women; socioeconomic factors included Medicaid but not education or supplemental 
nutrition programs for women, infants, and children.142 One study examined the relationship 
between race/ethnicity and severe maternal morbidity and mortality, and found that Somali 
women had higher risk of cesarean birth, gestational diabetes, and perineal lacerations than 
Black or white women.138 

Of the additional studies that evaluated race/ethnicity as an exposure of interest, one found 
Black women at higher risk of maternal mortality than white women across different hospital 
types.145 Another found that African American women had higher risk of avoidable maternity 
complications than non-Hispanic white women in rural hospitals, but that risk did not differ 
significantly in urban hospitals. The same study found that Asian and Hispanic women also had 
lower risk of avoidable maternity complications than non-Hispanic white women in urban 
hospitals.146 One study found higher odds of severe maternal morbidity and mortality for Black, 
Hispanic, and Native American women than for white women across hospital locations.147 In one 
study that examined birth outcomes in patients who were likely gender or sexual minority 
couples, birthing mothers with mother partners experienced higher risk of labor induction, 
postpartum hemorrhage, and severe morbidity. Birthing fathers with any partnership were not 
observed to have any increased risk in the study’s outcomes of interest.144 Non-Hispanic Black 
and Hispanic people experienced higher relative risk of cesarean birth compared to non-Hispanic 
white people, which explained a portion of the excess maternal morbidity experienced by non-
Hispanic Black and Hispanic people.143 One study found that Black women had the highest rates 
of severe maternal morbidity, followed by Hispanic women compared with white women, with 
the highest likelihood of severe maternal morbidity existing for all women that delivered in a 
Black-serving obstetrical unit.148 

 

Socioeconomic Factors 
We identified and categorized three unique studies that examined socioeconomic factors as 

the primary social-structural determinants of interest.150-152 The studies collected data from state 
or multi-state hospital discharge records,150, 151 and one study used Healthcare Cost and 
Utilization Project for three states.152 Ten additional studies examined socioeconomic status as 
an exposure of interest,82, 135, 140-142, 149, 153-156 examining education,82, 142, 149 income,135, 141, 155 
insurance payer or type,135, 140, 142, 149, 150, 153, 154 and homelessness or unstable housing.151, 152 
Figure 5.3 displays the studies’ connections between socioeconomic status factors and six 
outcome domains. 
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Figure 5.3. Reported outcomes for studies with socioeconomic status factors for birthing people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviations: ED=emergency department; ICU=intensive care unit; SDOH=social-structural determinant of health; 
SMM=severe maternal morbidity 

One study found an association between unstable housing and emergency department visits 
and readmissions (but not preeclampsia) at 3 months and 1 year postpartum.151 Another study 
found an association between homelessness and higher delivery-associated costs.152 Compared 
with private managed care, Medicaid managed care was associated with higher rates of 
eclampsia, but not with differences in in-hospital maternal mortality.150 

Of the studies that examined socioeconomic status as an important factor, education was 
associated with healthcare use patterns141, 149 but not mortality,82 income was associated with 
emergency department visits,135 and insurance payer or type was associated with emergency 
department visits, care in intensive care units, healthcare use patterns, and preventable 
mortality.135, 142, 149, 154 

Structural/Institutional Factors 
We identified and categorized 11 studies that examined structural/institutional factors as the 

primary social-structural determinants of interest.145, 148, 149, 153, 155-161 These exposures included 
Black-serving hospitals,156, 157, 160, 162 delivery hospitals,145, 153, 159 segregation measured as racial 
and economic spatial polarization,155 hospital obstetrical closures,148, 149 and a state payment 
policy.161 Studies collected state-level vital statistics or hospital discharge data from three 
states,148, 149, 156, 157 nationwide data samples,160, 162 and vital statistics records linked with 
discharge datasets for a large city,153, 155 and, for two studies, regional data. Two additional 
studies examined structural/institutional factors as an exposure of interest.82, 136 Figure 5.4 
displays the studies’ connections between structural/institutional factors and four outcome 
domains. 
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Figure 5.4. Reported outcomes for studies with structural/institutional factors for birthing people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies. 
Abbreviations: SDOH=social-structural determinant of health; SMM=severe maternal morbidity 

Eight structural/institutional factors studies examined severe maternal morbidity.148, 153, 155-157, 

159, 160, 162 One study reported severe maternal morbidity risk was higher among Black women 
than white women in low and medium Black-serving hospitals in Washington State.157 One study 
of 4.6 million deliveries nationwide reported that Black women who delivered at high black-
serving hospitals had the highest risk of severe maternal morbidity.158 One study found an 
association between higher-risk adjusted severe maternal morbidity hospitals and disparities 
between Hispanic mothers and non-Hispanic white mothers in New York City.159 One study 
found that insurance type had no effect on higher severe maternal morbidity within New York 
City hospitals for Black and Latina women compared with white women.153 One study reported 
47 percent of the Black-white in-hospital mortality disparity in nonteaching hospitals was 
attributable to delivering at a Black-serving hospital.145 One study examined differences in pre- 
versus post-closure of hospital based obstetric services on maternal morbidity outcomes in rural 
North Carolina.149 One study reported greater increases in postpartum hemorrhage among Black 
women than white women after a blended payment policy for Medicaid was adopted in 
Minnesota to reduce financial incentives for cesarean birth.161 One study reported Black women 
that delivered in high Black-serving hospitals had higher odds of severe maternal morbidity 
compared with white women that delivered in low Black-serving hospitals.156 One study reported 
disparities in services from the lowest to the highest Black-serving hospitals, with the lowest 
Black-serving hospital carrying the lowest risk for severe maternal morbidity.160 

Rural/Urban and Environmental Factors 
No studies examined environmental factors. We identified three unique studies examining 

rural/urban factors as the primary social-structural determinants of interest, all of which used 
national databases.146, 147, 163 Exposures included rurality, race,147, 163 and access to rural or urban 
health care in mothers insured by Medicaid.146 Figure 5.5 displays the studies’ connections 
between rural/urban factors and two outcome domains. 
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Figure 5.5. Reported outcomes for rural/urban and environment factors for birthing people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting.. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies. 
Abbreviations: SDOH=social-structural determinant of health; SMM=severe maternal morbidity 

One study reported that women in the most urban and the most rural areas had higher odds of 
severe maternal morbidity and mortality, compared to small cities.147 Black women with the 
highest odds of severe maternal morbidity and mortality were in urban and micropolitan areas 
(populations 10,000 to 50,000). Among white women, those in noncore rural counties (counties 
without metro areas or towns of over 2500 residents) had the highest odds of severe maternal 
morbidity and mortality.147 One study reported rural hospitals having a higher risk for potentially 
avoidable maternity complications.146, 147 Compared with non-Hispanic white women, Black 
women in rural but not urban hospitals were at higher risk for complications, and Hispanic and 
Asian women were at lower risk in urban hospitals. Another study focused specifically on 
Indigenous women found that if rural Indigenous women experienced severe maternal morbidity 
and mortality at the same rate as urban white women, they would have a 49 percent reduction in 
cases.163 

Hospital and Healthcare Use Factors 
We identified and categorized four unique studies that examined hospital factors as a major 

exposure,159, 164-166 and one examined healthcare use.154 The studies collected data from one large 
city’s vital statistics,159 hospital discharge records from three states,154, 164, 166 and, for one study, 
nationwide data.165 One study focused on Hispanic versus non-Hispanic white women,159 while 
two also examined excess risk for racial and ethnically minoritized women compared with non-
Hispanic white women.165, 166 Three additional studies examined hospital factors as an exposure 
of interest.145, 155, 160 Figure 5.6 displays the studies’ connections between hospital and healthcare 
use factors and three outcome domains. 



 

36 

Figure 5.6. Reported outcomes for studies with hospital and healthcare use factors for birthing 
people 

 
Note: The figure displays colored paths connecting risk factor and outcome domains. Each outcome domain is represented by a 
different color and by following the colors from left to right from the SDOH domain a reader can see which outcomes a social 
determinant of health is impacting. The outer two columns display the social determinant of health and outcome domains 
categorized in this review. The inner two columns give more detailed information about the specific exposure or outcome 
measures named in the studies. The unit of display is the individual risk factor or outcome, therefore, the total number of 
individual risk factors, or individual outcomes, may be greater than the total number of studies. Thicker lines indicate more 
studies examined a given risk factor or outcome; thinner lines indicate less studies.  
Abbreviations: SDOH=social-structural determinant of health; SMM=severe maternal morbidity 

All hospital factor studies examined the relationship to severe maternal morbidity. Two 
studies found higher risk of severe maternal morbidity associated with teaching hospital status,165 
higher safety net burden,164 or lower clinical care quality.166 One study found Hispanic women 
more likely to deliver at hospitals with higher risk-adjusted severe maternal morbidity, 
contributing up to 37 percent of ethnic disparity to this outcome in New York City.159 This 
pattern generally held among Puerto Rican, Dominican, and Mexican subgroups.159 However, 
one study reported excess increased risk among racially and ethnically minoritized women 
beyond the risk contributed by teaching hospital status.165 Another study using New York City 
data found combined race and income segregation was associated with increased severe maternal 
morbidity.155 The study reported that the hospital accounted for 35 percent of the attributable 
risk. 

One healthcare use factor study used state data to examine in-hospital deaths of 16 women 
for preventability and reported associations with late entry to prenatal care, transfer to the 
hospital, and insurance status.154 

Comorbidities Factors 
One study examined comorbidities as the major exposure.167 This study evaluated the impact 

of SARS-CoV-2 on maternal birth outcomes for Black and underserved populations in Brooklyn, 
New York. In this predominantly Black population, SARS-CoV-2 infection did not confer 
increased risk of adverse obstetric despite the prevalence of comorbidities.167 
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An additional study, categorized as Structural/Institutional for the major exposure, examined 
comorbidities as an exposure of interest.155 Using New York City data, this study found an 
association between combined race and income segregation and increased severe maternal 
morbidity. This study found that comorbidities, including prepregnancy body mass index, 
diabetes, hypertension, cardiac disease, renal disease, pulmonary disease, musculoskeletal 
disease, blood disorders, mental disorders, central nervous system disorders, rheumatic heart 
disease, anemia, and asthma, accounted for 50 percent of the attributable risk.155 
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Chapter 6. Discussion 
Overview 

This review sought to provide a broad overview of research that examined exposures related 
to social-structural determinants of health and at least one health or healthcare-related outcome 
affecting postpartum health. Strengths of our report include a comprehensive search and 
inclusion of observational studies most relevant to the topic, high-level mapping of the research 
on social-structural determinants and outcome domains identified from the studies, and 
suggestions for new research based on our findings. 

Our review identified 109 studies categorized to eight outcome domains and 11 domains 
related to social-structural determinants of health representing 221 specifically named exposures 
of interest. Identified domains of social-structural determinants of health included race/ethnicity, 
socioeconomic, violence, trauma, psychological stress, structural/institutional, rural/urban, 
environment, comorbidities, hospital, and healthcare use factors. Broad outcome domains 
included maternal mortality, severe maternal morbidity, hypertensive disorders of pregnancy, 
gestational diabetes, cardiometabolic disorders, weathering (the physiological effect of 
premature aging caused by chronic stressful experiences), depression, other mental health or 
substance use disorders, and cost/healthcare use outcomes. A large proportion of studies 
examined depression and other mental health outcomes for both pregnant and birthing people, 
even compared with mortality and other severe maternal morbidity outcomes. 

Overall, study exposures broadly covered the social-structural determinants of health for both 
pregnant and birthing people; however, these included exposures represent only a subset of 
potential social-structural determinants that may affect the health and care of pregnant and 
birthing people. Further, no studies examined interdependencies with biologic/medical risk 
factors. Limited depth and quality of available research within each risk factor domain impeded 
our ability to understand the mechanisms or pathways connecting social-structural determinants 
of health and maternal health outcomes. We found an unexpectedly large volume of research in 
the domain of violence and trauma relative to other domains of social-structural determinants of 
health for pregnant people. Likely this stems in part from the addition of violence-related 
questions in the Center for Disease Control and Prevention’s Pregnancy Risk Assessment 
Monitoring System (PRAMS). This system, an ongoing collaboration between state, territory, 
and local departments of health and the Center for Disease Control and Prevention, is a 
“population-based surveillance system designed to identify groups of women and infants at high 
risk for health problems, to monitor changes in health status, and to measure progress towards 
goals in improving the health of mothers and infants.”168 

Across all domains related to social-structural determinants of health, an overwhelmingly 
large number of studies used correlational study designs to describe associations between social-
structural determinants of health and outcomes. Fewer studies used analytic approaches that 
would allow one to try to untangle the causal relationship, such as experimental designs or quasi-
experimental designs or analytic methods. Experimental studies were lacking because 
randomization is difficult if not inappropriate to conduct, since randomizing pregnant and 
birthing people to different levels of a social-structural determinant of health is unethical. 
Perhaps not surprisingly, we found all studies to be at high risk for alternative explanations. 
Therefore, we approached study-reported results from the perspective of supporting future 
researchers in generating hypotheses for risk factors to test with potential interventions. Only a 
handful of studies used analytic methods to explore cause-and-effect relationships using 
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approaches such as propensity score methods, difference-in-difference, and instrumental variable 
methods. Even fewer studies attempted to break differences in a particular outcome into separate 
risk components for pregnant and birthing people experiencing different levels of a social-
structural determinant of health. We did note that very recent studies were more likely to use 
analytic methods that would allow reporting the excess risk attributable to a specific exposure, 
and our findings point to the need for more of this. This increased rigor would bolster an 
evidence base that helps us understand the potential mechanisms through which social 
determinants of health—including racism— work, and thereby design effective interventions. 

Future Research 
Identifying the social-structural determinants of health that affect pregnant and birthing 

people is of vital importance. Not only do pregnant and birthing people face an unacceptably 
high risk of maternal morbidity and mortality in the United States,1 but that risk is unevenly 
distributed, with Black and Indigenous women three to four times as affected as their white 
counterparts.9 While each pregnant or birthing person will confront their own unique risk factors, 
individuals can benefit when research identifies themes and patterns at the population level that 
suggest opportunities to intervene in social and structural determinants of health, not just social 
needs. Our review overall identified a great number of potentially eligible studies. However, 
even after narrowing the included literature to only the studies better designed to address our key 
questions, we remain unable to draw strong conclusions due to the study design, conduct, and 
dispersion reasons stated above. Deeper investigation of an individual risk factor and its 
mechanisms would require more study designs than we included here. Such a mixed studies 
review would be best approached through targeted reviews of specific scope. And while the most 
recently published studies showed a definite trend toward improved rigor, much remains to be 
addressed. In concert with standards recently suggested for publishing research on racial health 
inequities,43 we outline below several future research areas that could inform research, practice, 
and policy.  

In addition, we noted in this literature a widespread “deficit” perspective. That is, researchers 
often describe disparities and adverse outcomes as expected in individuals and populations who 
experience structural vulnerability and violence. Future research and approaches to addressing 
maternal morbidity and mortality would benefit from a shift towards a “strengths-based” 
approach, wherein researchers intentionally explore what exposures might be health-enhancing 
and health-promoting even in the face of structural vulnerability. Such a strengths-based 
approach supports thinking expansively about how to reduce barriers and achieve optimal 
perinatal outcomes.  

Methodological Rigor 
As noted, the overwhelming majority of included studies were designed to answer whether 

two or more things were associated with each other rather than whether one thing could cause 
another. Because we grouped studies according to their stated purpose and approach, we 
constrained our review to a likewise hypothesis-generating approach. Indeed, it would be 
unethical to use traditional gold-standard experimental methodologies that would randomly 
assign study participants to factors that could harm their health. A few recent studies used quasi-
experimental approaches to address the selection bias problems of nonrandomized studies, such 
as instrumental variables, propensity score matching, or decomposition analysis, to try to identify 
important drivers of poor maternal health outcomes and maternal health disparities. Future 
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research can emphasize such techniques that improve the ability of observational research to 
estimate causal impacts. 

Assessing methodological rigor is a challenging task. We were struck by a lack of adherence 
to basic reporting standards for observational studies within these publications. Incompletely 
reported details, in particular about analytic approaches, further hindered our ability to assess 
study rigor. It would be easier to assess the rigor of exposures studies if we knew the ideal study 
design as the standard against which to measure the conduct of studies included in the review. To 
design studies ideally suited to produce reliable results in this field would require understanding 
the critical co-exposures and confounders to include in the analysis. Confounders would likely be 
things along the mediating pathway, and incorporating such things into analyses is difficult to do 
without inserting bias, especially with incomplete understanding of the mediating pathway. In 
addition, each study purpose, from the broad array present in the included studies, could require 
its own enumeration of co-exposures and confounders. Organized and curated catalogues of 
maternal health exposures and their presumed mechanisms could facilitate future examinations 
of exposures. More widespread adoption of these approaches could improve rigor of the conduct 
and reporting of future maternal health exposure studies, increasing the overall quality of the 
literature.  

Populations and Data Sources 
During the topic refinement phase of this review, stakeholders very much wanted an 

inclusive approach to pregnant and birthing populations. A few notable studies focused on 
specific populations of concern, such as disaggregating social identities within a broader racial 
and ethnicity categories,159 or groups situated at intersections of social-structural determinants of 
health, such as race/ethnicity and rurality for Indigenous pregnant women.163 However, the 
majority of included studies were constrained by the available demographic labels used in 
established datasets. In addition, many studies used enrollment or inclusion criteria that by 
design excluded the most vulnerable populations, resulting in under-representation of groups 
such as women who were HIV positive or incarcerated. Indigenous women continue to be 
grouped in “other” categories in studies because of “small numbers,” rendering them invisible in 
the literature. Similarly, we did not identify studies that examined the risk factors specifically 
related to trans- and gender diverse populations and their experiences of pregnancy and birth. 
Considerable opportunities exist for supporting research infrastructure that ensures these groups 
are accurately accounted for in future studies. 

In addition to the inexact demographics, the data sources themselves can be a source of bias. 
These structural research resources were generally created under structurally biased conditions, 
raising concerns for where and how the population sampling was done, as well as the choice of 
individual, family, community, and social-structural constructs included. The selection and 
measurement error in the datasets contribute to the under-specification of “disparities” and 
exploration of causal mechanism through which social-structural drivers of maternal health 
work. In the near term, research programs and publishing guidelines can encourage analytic 
approaches discussed earlier, such as instrumental variable or propensity score methods, to try to 
address the bias inherent in the conditions under which the data was collected. Researchers can 
name the form of racism being examined, the mechanisms by which it may work, and other 
intersecting factors that may compound its effect.43 Future research programs can also take up 
longer-term solutions and create datasets designed to more fully capture the data needed to 
robustly examine racism and other social determinants of health. 
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Exposures 
While our review covered a wide array of exposures, we identified few studies that attempted 

to measure reported racism or racial discrimination as an exposure. No included study used a 
measure for intersectionality or approached exposure research from a position of 
intersectionality. In fact, a recent systematic review of intersectionality in quantitative research 
noted that researchers need to better understand key features that define quantitative 
intersectionality analyses.169 Future research would benefit from incorporating approaches and 
measurement tools explicit to racism and intersectionality. One approach of particular interest is 
the recent development of a measurement tool that captures the multidimensionality of structural 
racism.170 Other examples of measurement tools do exist.171, 172  

Outcomes 
Considerable opportunities exist for future research to improve the outcomes measured and 

captured. We were dismayed to note the amount of research excluded because it captured 
neonatal but not maternal outcomes. The Center for Disease Control and Prevention created the 
Severe Maternal Morbidity measure to track changes over time in the immediate perinatal period 
that might contribute to maternal mortality. However, the ubiquity of the measure can focus 
attention away from the common postpartum challenges and outcomes most important to 
birthing people. Our review identified eight outcome domains, including depression and other 
mental health concerns such as anxiety, which overlap with some of the most common 
postpartum challenges,173 but the literature did not examine all of these challenges.  

Another theme (outside the scope of our review) that arose during topic refinement was an 
eagerness among key informants and content experts to press beyond maternal or infant 
mortality and continue research on downstream effects on maternal and infant/young children’s 
health problems. 

Similar to concerns about dataset impact on populations available to study, longer-term 
solutions will require datasets designed to more fully capture the outcome data needed. 
Increasing the availability of longitudinally linked datasets is vital. We find examples in the 
datasets being supported by the Office of the Secretary’s Patient-Centered Outcomes Research 
Trust Fund (OS-PCORTF) in the Office of the Assistant Secretary for Planning and Evaluation at 
the Department of Health and Human Services.174, 175 Another needed advance would involve 
improving the ability to link and use electronic health records to enrich the available clinic-based 
variables and link parent and infant records over time. Community-relevant variables and 
outcomes likely require expansion of data collection beyond the medical encounter; planning 
new survey-based data designed to improve the ability to link the data to other existing or 
planned datasets.  

Other Research Approaches 
Qualitative research fell outside the scope of this review, but our screening process suggested 

it would be valuable to explore this subset of the literature. Sophisticated analytic approaches can 
help researchers investigate how segregation, as well as location relative to neighborhood and 
environmental exposures, affect access to care.176 Qualitative research provides rich data based 
on listening to the experiences of birthing people. In one example drawn from our screening 
process, qualitative researchers explored the experiences that pregnant and birthing women of 
color had while interacting with healthcare providers.177 Supporting this, stakeholders during the 
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topic refinement and protocol development phases noted the importance of qualitative research 
as counter-argument to traditional philosophy of science approaches and systematic review 
methodology. They noted that prioritizing only quantitative research that investigates causation 
hinders and devalues the ability to move a research field forward through hypothesis generating 
activities. Ultimately, all inquiry begins with direct observation and curiosity, which form the 
foundation of “good science.”  

Strengths and Limitations of the Review 
The methods we selected for this review provided a detailed map of the research connecting 

racism and social determinants of health exposures to maternal health and morbidity. We 
purposefully focused on interpersonal factors to capture literature most likely to address this 
intersection. Such high-level mapping will help provide researchers, who are often still siloed in 
their particular areas of expertise or interest, a wider perspective on the breadth of literature 
within which their specific practice and advocacy resides.  

Because in order to be included we required studies to examine the impact of a social 
determinant of health, we excluded many studies that examined comorbidities and medical 
approaches as risk factors to inform the delivery of perinatal care. Most of these excluded studies 
not only used patient demographics as control or confounder variables, but also lacked exposures 
indicative of social determinants of health. This review does not address the large literature 
exploring many biomedical conditions as risk factors for maternal health. Even more regrettably, 
this siloed approach to risk factor research meant that the interdependencies, intersections, and 
feedback loops that can compound risks remain generally unaddressed. 

Because of our wide scope, we focused on quantitative epidemiologic studies and similar 
research. We cannot escape the possibility of publication bias in our review. Not only would 
papers with statistically significant results be viewed as interesting to publish, but also, 
registering a protocol prior to conducting a secondary analysis of a dataset remains an 
uncommon practice. The included studies did not fit cleanly into discrete groups, which required 
us to categorize exposures subjectively. Likewise, the extreme heterogeneity of the studies in 
exposures and designs led to a subjective risk of bias assessment; however, we tested our 
approach by identifying the most rigorous study designs and analytic approaches for deeper 
assessments in order to confirm that subjecting the full literature set to formal assessment lacked 
value. Further, the included studies only addressed observed pregnancies. 

Conclusion 
Identifying the risk factors faced by pregnant and birthing people is vitally important. 

Limited depth and quality of available research within each social-structural determinant of 
health impeded our ability to understand underlying mechanisms. While the most recently 
published literature showed a definite trend toward improved rigor, future research can 
emphasize techniques that improve the ability to estimate causal impacts. Improved reporting in 
studies, along with organized and curated catalogues of maternal health exposures and their 
recognized mechanisms, could make it easier to examine exposures in the future. In the longer 
term, future research needs datasets designed to more fully capture the data required to robustly 
examine racism and other social-structural determinants of health and their intersections with 
other biologic/medical risk factors. 
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