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Systematic Review

Social Determinants of Pregnancy-Related
Mortality and Morbidity in the United States
A Systematic Review

Eileen Wang, BA, Kimberly B. Glazer, PhD, MPH, Elizabeth A. Howell, MD, MPP, and
Teresa M. Janevic, PhD, MPH

OBJECTIVE: To synthesize the literature on associations

between social determinants of health and pregnancy-

related mortality and morbidity in the United States and

to highlight opportunities for intervention and future

research.

DATA SOURCES: We performed a systematic search

using Ovid MEDLINE, CINAHL, Popline, Scopus, and

ClinicalTrials.gov (1990–2018) using MeSH terms related

to maternal mortality, morbidity, and social determinants

of health, and limited to the United States.

METHODS OF STUDY SELECTION: Selection criteria

included studies examining associations between social

determinants and adverse maternal outcomes including

pregnancy-related death, severe maternal morbidity, and

emergency hospitalizations or readmissions. Using Covi-

dence, three authors screened abstracts and two

screened full articles for inclusion.

TABULATION, INTEGRATION, AND RESULTS: Two au-

thors extracted data from each article and the data were

analyzed using a descriptive approach. A total of 83

studies met inclusion criteria and were analyzed.

Seventy-eight of 83 studies examined socioeconomic

position or individual factors as predictors, demonstrat-

ing evidence of associations between minority race and

ethnicity (58/67 studies with positive findings), public or

no insurance coverage (21/30), and lower education

levels (8/12), and increased incidence of maternal death

and severe maternal morbidity. Only 2 of 83 studies

investigated associations between these outcomes and

socioeconomic, political, and cultural context (eg, public

policy), and 20 of 83 studies investigated material and

physical circumstances (eg, neighborhood environment,

segregation), limiting the diversity of social determinants

of health studied as well as evaluation of such evidence.

CONCLUSION: Empirical studies provide evidence for

the role of race and ethnicity, insurance, and education in

pregnancy-related mortality and severe maternal mor-

bidity risk, although many other important social deter-

minants, including mechanisms of effect, remain to be

studied in greater depth.

SYSTEMATIC REVIEW REGISTRATION: PROSPERO,

CRD42018102415.

(Obstet Gynecol 2020;135:896–915)

DOI: 10.1097/AOG.0000000000003762

M itigation of adverse maternal health outcomes is
an urgent public health issue in the United

States. The rate of maternal mortality has been steadily
increasing in the United States within the past 30 years
and is one of the highest among high-income coun-
tries.1–3 For example, the U.S. maternal mortality
ratio in 2017 was 19 maternal deaths per 100,000 live
births, compared with 10 in Canada and seven in the
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United Kingdom.3 The United States has experienced
a parallel increase in maternal morbidity, defined by
the World Health Organization (WHO) Maternal
Morbidity Working Group as “any health condition
attributed to and/or aggravated by pregnancy and
childbirth that has a negative impact on the woman’s
well-being.”4,5 Maternal morbidity includes “near-
miss” events in which women nearly die during preg-
nancy or childbirth, as well as less life-threatening
conditions that may significantly affect quality of life
or future health outcomes.5

Increases in obesity and chronic disease preva-
lence, delayed childbearing, and cesarean delivery
rates are all thought to contribute to an increase in
maternal mortality and morbidity.6 However, social
determinants of health shape the risk of these more
proximal factors and thus are also substantial drivers
of maternal mortality and morbidity (Fig. 1, from the
WHO conceptual framework for action on the social
determinants of health).7 According to the definition
from the WHO Commission on the Social Determi-
nants of Health, built off the work of epidemiologists
Michael Marmot and Richard Wilkinson, social deter-
minants of health consist of the material and social
environmental conditions in which people are born,
live, work, and age that may affect the health of an
individual.8,9 Social and political institutions and pro-
cesses generate stratification and social class division

within a society. Key proxy indicators of such struc-
tural stratifiers are what constitute “socioeconomic
position” and include income, education, occupation,
race and ethnicity, and gender. Individuals in these
positions, through differential exposure and vulnera-
bility to intermediary social determinants of health
(material circumstances, biological or behavioral fac-
tors, psychosocial circumstances, quality of and access
to health care) may experience differential rates of
pregnancy complications, death, and disability.8

A robust global health literature incorporates
social determinants of health into models explaining
maternal mortality in low and middle-income coun-
tries, where the vast burden of maternal deaths
occur.10–12 These are aided by maternal death audits
and social autopsies, which are questions designed to
identify the social, behavioral and health system factors
that may have contributed to deaths.13 Further, many
studies have reviewed the role of social determinants of
health in explaining disparities in neonatal or birth out-
comes including preterm birth, low birth weight and
neonatal mortality, both globally and in the United
States.14 However, relatively little attention has been
given to examining social determinants of health and
maternal health outcomes in the United States, despite
worsening trends and the urgent need to intervene.15

The purpose of this systematic review was to
synthesize the current literature on the effect of social

Fig. 1. Conceptual framework of the social determinants of health. Reprinted from A conceptual framework for action on
the social determinants of health. �World Health Organization 2010. Available at https://www.who.int/sdhconference/
resources/ConceptualframeworkforactiononSDH_eng.pdf.
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determinants on pregnancy-related mortality and
morbidity in the United States and, using the WHO
conceptual framework for action on the social deter-
minants of health, identify potential areas for research,
public health interventions, and clinical opportunities
to reduce disparities.

SOURCES

We registered the review protocol with PROSPERO,
registration number CRD42018102415. Details are
available at http://www.crd.york.ac.uk/PROSPERO/
display_record.php?ID5CRD42018102415.

We designed this systematic review following
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses). We identified studies by
searching Ovid MEDLINE, CINAHL, Popline, Scopus,
and ClinicalTrials.gov on July 8th, 2018, for articles
published in English between 1990 and 2018. The
search strategy, created in conjunction with a librarian,
consisted of MeSH terms and text words relating to
pregnancy-related mortality and morbidity and social
determinants of health, with the goal to include as many
relevant papers as possible (Appendix 1, available on-
line at http://links.lww.com/AOG/B792). We limited
our search to studies done in the United States.

STUDY SELECTION

We used the following inclusion criteria (see Appen-
dix 2, available online at http://links.lww.com/AOG/
B792) to determine eligible studies: 1) quantitative,
empirical study; 2) published in English; 3) popula-
tion was pregnant women who delivered in the
United States; 4) outcomes focused on measures of
pregnancy-related mortality and morbidity; 5)
included exposures related to social determinants of
health; and 6) examined the relationship between
social determinants of health and pregnancy-related
mortality and morbidity. We excluded studies that
focused only on neonatal or birth outcomes (eg, low
birth weight, preterm birth) as well as those that did
not include social determinants of health as a primary
independent variable or whose primary exposure or
outcome was an intermediary behavior (eg, time of
entry to prenatal care).

Two researchers independently screened all titles
and abstracts for inclusion and exclusion criteria using
the online software Covidence. A third researcher
resolved conflicts. Two researchers independently
reviewed the full texts of all eligible abstracts, again
with a tie-breaking third review when necessary. We
also reviewed relevant studies published past the July
8, 2018 search date or found from reference lists of
included articles.

One researcher assessed study quality using the
National Institutes of Health Quality Assessment Tool
for Observational Cohort and Cross-Sectional Studies
or for Case-Control studies, which is a series of
guiding questions to appraise individual study quality
and risk of bias. A “good” study has the least risk of
bias, a “fair” study is susceptible to some bias but
deemed not sufficient to invalidate its results and
a “poor” rating indicates significant risk of bias.16 A
detailed list of these questions can be found in Appen-
dix 3, available online at http://links.lww.com/AOG/
B792. Studies rated as poor were excluded from the
review. Data were extracted from included studies
and encompassed study design, sample size and data
sources, exposure and outcome variables, covariates
and key findings, including odds ratios or risk ratios,
CIs, and P-values where applicable. Given the diver-
sity of study designs and variables studied and con-
trolled for, we decided that a descriptive synthesis of
the results was appropriate.

Given the large number of studies, we synthesized
our results by outcomes and by type of social
determinants of health studied. The former included:
1) pregnancy-related death, 2) severe maternal mor-
bidity, 3) emergency hospitalizations or readmissions,
and 4) nonsevere direct maternal morbidity. We
defined pregnancy-related death according to the Cen-
ters for Disease Control and Prevention’s (CDC) def-
inition: “the death of a woman while pregnant or
within 1 year of the end of a pregnancy—regardless
of the outcome, duration or site of the pregnancy—
from any cause related to or aggravated by the preg-
nancy or its management, but not from accidental or
incidental causes.”2 We chose to exclude pregnancy-
associated deaths such as homicide or suicide to nar-
row our scope and to keep outcome definitions con-
sistent. We defined severe maternal morbidity based
on a series of obstetric outcomes used by the CDC.1

The third category included studies with measures of
pregnancy-related hospitalizations (excluding deliv-
ery), emergency department (ED) encounters and re-
admissions because these represent proxies of
maternal morbidity.1,17 We categorized intensive care
unit admissions as a part of severe maternal morbidity
as this has been the convention in prior literature.17

“Nonsevere, direct” maternal morbidity describes
less-severe cases of maternal ill health not captured
by the WHO or CDC definition of maternal near-
miss or severe maternal morbidity and is defined by
the framework in Chou et al.4 However, we ultimately
excluded studies in this fourth category because there
is existing literature synthesizing evidence for specific
direct morbidities such as diabetes and hypertension,
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and we chose to focus on the most severe maternal
events. Specific conditions included under these defi-
nitions are listed in Appendix 2 (http://links.lww.
com/AOG/B792).

We further organized our findings into three
categories of social determinants of health using
a framework adapted fromWHO’s Conceptual Frame-
work for Action on the Social Determinants of Health8:
1) socioeconomic, political, and cultural context; 2)
socioeconomic position; and 3) material and physical
circumstances. The first category includes broader is-
sues such as economic and social policies. Socioeco-
nomic position includes individual characteristics
such as race or ethnicity, education, occupation,
income, and psychosocial factors. Material and physi-
cal circumstances include environmental conditions
and neighborhood-level socioeconomic status, segrega-
tion, crime, and access to and quality of health care (see
Appendix 2, http://links.lww.com/AOG/B792).

RESULTS

A total of 9,835 records were identified and screened
(Fig. 2). During the screening process, there were
9,473 agreements for inclusion and 362 conflicts
resolved by a third researcher, for a percent agree-
ment of 96.3%. The selection process yielded a final
number of 199 studies, of which 83 were included in
our results based on the three outcome categories
analyzed (see Methods section).

Table 1 lists the frequency by which each predic-
tor and outcome was studied in the literature. Of note,
the majority of studies examined “socioeconomic
position and individual factors” as predictors, most
of which focused on race or ethnicity (67/83 studies)
and insurance (30/83). Many fewer studied “material
and physical circumstances” (20 studies) and “socio-
economic, political and cultural context” (two studies
on state policy). Table 2 is a summary table that re-
ports the volume of studies reporting an association
for specific social determinants of health and out-
comes, as well as the direction of those associations.
Appendix 4, available online at http://links.lww.com/
AOG/B792, summarizes additional details on study
design, sample size, and data sources; exposure and
outcome variables; covariates; key findings including
magnitude of associations (odds ratios, risk ratios, and
CIs); and quality ratings. Data sources included
nationwide or multistate (30 studies), state-level (29),
city-level (five), and hospital-level (three) administra-
tive data; medical records (14); and surveys or ques-
tionnaires (two). All studies were rated as Good or
Fair by the National Institutes of Health Study Quality
Assessment Tool, and thus none were excluded from

the analyses (see Appendix 3, http://links.lww.com/
AOG/B792, for individual assessments of quality).

Social context is the social and political mecha-
nisms that generate hierarchies and stratification of
populations within a society, including policies and
macroeconomic factors.8 Only two studies addressed
such contextual factors, both of which focused on
state Medicaid coverage of reproductive and child-
birth care. These studies reported a decreased risk of
severe maternal morbidity but not in-hospital mor-
tality associated with coverage of medically neces-
sary abortion,18 and no association between severe
maternal morbidity and delivery reimbursement.19

There were no studies examining the influence of
politics, macroeconomic factors or social policies
on maternal outcomes.

Socioeconomic position is the result of social and
economic factors that stratify individuals or groups
within hierarchies of power.8,20 Indicators of socio-
economic position, including race or ethnicity,

Fig. 2. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow diagram.

Wang. Social Determinants and Maternal Outcomes. Obstet Gy-
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insurance, and education, were the most commonly
studied social determinants of health in our review.

The majority of studies (67/83) on maternal
death or severe morbidity studied race or ethnicity
as a predictor; of those 67 studies, 58 found
associations with minority race or ethnicity and
higher risk of pregnancy-related mortality and mor-

bidity. Among black women, national and state-level
studies consistently found higher pregnancy-related
mortality risks, even when controlling for factors
such as insurance coverage, marital status and
medical conditions.21–43 Moreover, studies reported
increased case-fatality,43 failure-to-rescue (death in
the setting of severe morbidity),44 and preventable

Table 1. Predictors and Outcomes by Volume of Studies

Predictor

Outcome

Maternal Death SMM

Emergency
Hospitalizations or

Readmissions

No. of Studies
Examining Each

Predictor

Socioeconomic, political, and
cultural context (2
studies)

State policy* 1 2 0 2
Socioeconomic position and

individual factors (78
studies)

Maternal race or ethnicity 29 42 5 67
Insurance or payer 10 20 5 30
Maternal education 6 8 0 13
Maternal residence† 4 6 1 11
Marital status 6 5 0 10
Nativity, country of origin 3 3 0 6
Maternal employment

status
1 2 0 3

Physical violence or abuse
during pregnancy

0 1 3 3

Individual household
income

0 1 0 1

Material and physical
circumstances (20
studies)

Area-level characteristics‡ 5 8 3 15
Hospital characteristics§ 2 6 2 8
No. of studies examining

each outcome
36 52 9 83

SMM, severe maternal morbidity.
* Includes state Medicaid payment policy and coverage of medically necessary abortion.
† Includes location rurality and region.
‡ Includes median household income, poverty level, % employment rate, % urban, and % minority by ZIP code, census tract, or state.
§ Includes whether the hospital was minority-serving and urban vs rural location.

Table 2. Summary of Social Determinants of Health and Maternal Outcome Associations by Volume of
Studies: Socioeconomic, Political, and Cultural Context

SDH Mortality SMM Emergency Hospitalization or Readmission

State policy Composite SMM
Y With state Medicaid coverage of
medically necessary abortion18

—For Medicaid blended payment vs
previous payment19

SDH, social determinants of health; SMM, severe maternal morbidity; Y, decreased risk or negative association; —, no association or not
significant.
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Table 3. Summary of Social Determinants of Health and Maternal Outcome Associations by Volume of
Studies: Socioeconomic Position and Individual Factors

SDH Mortality SMM
Emergency Hospitalization or

Readmission

Race and ethnicity (58/67 positive findings* for minority groups vs non-Hispanic white)
Non-Hispanic

white
Ref, except otherwise stated Ref, except otherwise stated

[ Anesthetic complications, vs
black women65

Non-Hispanic
black (53/60
positive
findings)

Cause-specific deaths
[ Ectopic pregnancy21,42

[ Abortion22

[ Cardiovascular causes30

[ Preeclampsia, eclampsia, or
pregnancy-induced
hypertension36,39

[ Hemorrhage39

[ Case-fatality rates for
preeclampsia, eclampsia,
placental abruption, placenta
previa, and postpartum
hemorrhage43

— Mortality after pregnancy-
related intracerebral
hemorrhage23

In-hospital mortality
[24–27,29,32,41

[ At white-serving but not
black- or Hispanic-serving
hospitals27

—69

Pregnancy-related mortality
[28,31,33–35,37–40

Failure to rescue
[44

Preventability of maternal death
—45

Overall composite SMM
[26,27,29,41,44,49–51,53,54,56,58

[ Particularly among cesarean
deliveries60,61

[ Among women with
cardiomyopathy in a nonteaching
hospital52

Y Among those with
inpatient ectopic
pregnancies55

— Among mothers
with HIV, black vs non-black
mothers124

— Among those with previable
PROM, black vs non-black
mothers125

Individual outcomes
[ Severe sepsis67,71

[ Intracerebral hemorrhage23

[ Postpartum hemorrhage126–128

[ Severe preeclampsia or
eclampsia49,72,129–131

— Severe preeclampsia132

— Eclampsia76

[ Peripartum
transfusion49,74,133,134

[ Stroke73

[ Intracranial venous
thrombosis, among
patients with Medicaid
insurance135

[ Acute renal failure49,133

[ Heart failure,
mechanical ventilation,
acute respiratory distress
syndrome49

[ Hysterectomy in low-risk
patients84

Y Uterine rupture66

[ Postpartum readmission61,62

[ ED visit within 90 d of
delivery64

[ Pregnancy-associated
hospitalization63

[ Ectopic pregnancy
hospitalization longer than 4
d55

(continued )
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Table 3. Summary of Social Determinants of Health and Maternal Outcome Associations by Volume of
Studies: Socioeconomic Position and Individual Factors (continued )

SDH Mortality SMM
Emergency Hospitalization or

Readmission

Hispanic (24/30
positive
findings)

Pregnancy-related mortality
[28,46

—33,39,47

Y34,35

In-hospital mortality
[26,29

—41 Among women with
preeclampsia or eclampsia

Cause-specific deaths
[ Intracerebral
hemorrhage23,39,46

[ Pregnancy-induced
hypertension39,46

[ Hemorrhage46

[ Mortality after pregnancy-
related intracerebral
hemorrhage23

— Hemorrhage39

Overall composite SMM
[26,29,50,51,53,57–60

[ Among women with
cardiomyopathy in a nonteaching
hospital52

— Among those with inpatient
ectopic pregnancies55

Individual outcomes
[ Blood transfusion49,133

[ Hysterectomy49; in low-risk
patients84

[ Acute renal failure133

[ Severe sepsis67,71

[ Postpartum hemorrhage126–128

[ Eclampsia72

— Intracranial venous
thrombosis, among patients with
Medicaid insurance 135

[ Ectopic pregnancy
hospitalization longer than 4
d55

Asian–Pacific
Islander (14/16
positive
findings)

In-hospital mortality
[48

—26

Cause-specific deaths
— Mortality after pregnancy-
related intracerebral
hemorrhage23

Overall composite SMM
[26,48,50,51,53,56

[ Among women with
cardiomyopathy in a nonteaching
hospital52

— Among those with inpatient
ectopic pregnancies55

Individual outcomes
[ Severe sepsis67,71

[ Postpartum hemorrhage126,128

[ Peripartum transfusion49,74

[ Eclampsia72

[ Hysterectomy49

— Ectopic pregnancy
hospitalization longer than 4
d55

Native American
and American
Indian (4/4
positive
findings)

Overall composite SMM
[26,50

Individual outcomes
[ Transfusion and
hysterectomy49

[ Eclampsia136

Insurance (21/30 positive findings for public or no insurance coverage vs private insurance)
Private insurance

(2/3 positive
findings)

Ref, unless otherwise stated Ref, unless otherwise stated
Overall composite SMM

Y vs Medicaid26

— Among mothers with
previable PROM, vs nonprivate
insurance or no insurance125

Individual outcomes
Y Hysterectomy, vs Medicare84

No private
insurance (no
insurance and
public
insurance
combined
variable)

Individual outcomes
[ Severe sepsis71

(continued )
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Table 3. Summary of Social Determinants of Health and Maternal Outcome Associations by Volume of
Studies: Socioeconomic Position and Individual Factors (continued )

SDH Mortality SMM
Emergency Hospitalization or

Readmission

No insurance or
self-pay (9/12
positive
findings)

Cause-specific deaths
[Severe sepsis67

[Acute respiratory distress
syndrome68

In-hospital mortality
[25,44,45,68

—69

Overall composite SMM
[44,53,60

— With blood transfusion, [
without blood transfusion56

Individual outcomes
[ Severe sepsis67

— Anesthesia-complications65

— Hysterectomy, vs Medicare84

[ Pregnancy-associated
hospitalizations63

Public insurance
(14/24 positive
findings)

Cause-specific deaths
[ Cardiovascular death30

In-hospital mortality
[44,45

—29,69,70

— By state Medicaid coverage
of medically necessary
abortion18

Overall composite SMM
[44,50,53,60; vs non-Medicaid58

[ Among women with
cardiomyopathy52

—61

—56

Y For Medicaid managed care vs
private managed care70

Individual outcomes
[ Eclampsia72

— Ectopic pregnancy–
related55,75

— Peripartum and postpartum
stroke73

— Anesthesia complications65

— Peripartum transfusion74

— Hysterectomy, vs Medicare84

[ Pregnancy-associated
hospitalizations63

[ Postpartum readmission62

[ ED visit within 90 d of
delivery64

[ Ectopic pregnancy
hospitalization longer than 4
d55 or longer than 2 d75

Type of insurance Overall composite SMM
— For Medicaid managed care
vs fee-for-service70

Individual outcomes
[ Preeclampsia, for Medicaid
managed care vs fee-for-service70

Maternal education
High school

education or
more (1/2
positive
finding)

Ref unless otherwise stated Ref unless otherwise stated
Overall composite SMM

Y Some postgraduate vs high
school53; college graduate or
higher vs high school graduate
only for cesarean deliveries60

— Some college vs high
school53; college graduate or
higher vs high school graduate
only for vaginal deliveries60

Less than high
school
education (8/12
positive
findings)

Pregnancy-related mortality
[28,33

[ Effect is greater on black
women than white women28

—47

[ But dropped out of
regression model after
adjustment31

Maternal mortality (within 42 d)
[ Rates, unadjusted33

In-hospital mortality
—25,29

Overall composite SMM
[ vs high school graduate only,
both vaginal and cesarean
deliveries60

[ Less than 8 y of education vs
more than 12 y of education, for
vaginal deliveries61

— Less than 8 y of education vs
more than 12 y of education, for
cesarean deliveries61

—29,58

Individual outcomes
[ Sepsis71

[ Eclampsia72,76

(continued )
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Table 3. Summary of Social Determinants of Health and Maternal Outcome Associations by Volume of
Studies: Socioeconomic Position and Individual Factors (continued )

SDH Mortality SMM
Emergency Hospitalization or

Readmission

Marital status
Married Ref, unless otherwise stated Ref, unless otherwise stated
Unmarried (5/10

positive
findings)

Pregnancy-related mortality
[33,39

[ Among white women but
not black women28

—47,69

In-hospital mortality
—29

Overall composite SMM
—29,58

— ICU admission54

[60

Individual outcomes
[ Missing vs no missing paternal
information; risk of eclampsia77

Residence
Region of

residence (5/6
positive
findings)

Maternal mortality (within 42 d)
[ in South vs other parts of the
United States33

— In boroughs in New York
City vs Bronx47

Pregnancy-related mortality
(within 1 y)
[ in Mississippi Delta vs non-
Delta regions78

[ in Chicago city vs suburbs
and remainder of Illinois39

Overall composite SMM
[ in Northeastern, Northern,
Southeastern, Southern vs
Western part of Wisconsin50

[ in all parts of Maryland vs
Baltimore metro56

Rurality (urban vs
nonurban) (3/5
positive
findings)

Overall composite SMM
[ for nonurban vs urban
residence58

—61

— Among low-risk women
planning midwife-led community
birth85

Individual outcomes
[ Anesthesia complications65

[ Patients from more urban ZIP
codes experienced longer
hospitalizations related to
ectopic pregnancy than
others75

Nativity or country of origin
U.S.-born Ref
Foreign-born (3/6

positive
findings)

In-hospital mortality
—25

Pregnancy-related mortality
—47

[ Foreign-born Hispanic vs
U.S.-born Hispanic46

Composite SMM
[ Foreign-born Hispanic vs U.S.-
born Hispanic59,79

—60

Maternal employment status
Employed Ref Ref
Unemployed (1/2

positive
findings)

In-hospital mortality
—25

Overall composite SMM
—57; for vaginal deliveries60

[ For cesarean deliveries60

Other
Physical violence

or abuse during
pregnancy (3/3
positive
findings)

Individual outcomes
[ Uterine rupture, transfusion,
hemorrhage, infection80

[ Pregnancy-associated
hospitalization81,82

[ Postpartum
readmission80

Individual
household
income (1/1
positive
finding)

Individual outcomes
— Comparing 1st (less than
$32,669) and 3rd tertile (more
than $44,485) of annual
household income vs 2nd tertile
($32,669–44,485) for eclampsia76

—, no association or not significant; Y, decreased risk or negative association; ED, emergency department; HIV, human immunodeficiency
virus; ICU, intensive care unit; MMR, maternal mortality ratio. [, increased risk or positive association; PROM, prelabor rupture of
membranes; Ref, reference; SDH, social determinants of health; SMM, severe maternal morbidity.

*Positive finding indicates the number of studies showing significant associations in the same direction.
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Table 4. Summary of Social Determinants of Health and Maternal Outcome Associations by Volume of
Studies: Material and Physical Circumstances

SDH Mortality SMM
Emergency Hospitalization or

Readmission

Area-level characteristics
Low-income neighborhoods by

ZIP code (5/8 positive
findings)

Pregnancy-related
mortality
[31

[ For white
women28

— For black
women28

In-hospital
mortality
— Women in
case group vs
control group69

Individual outcomes
— For ectopic pregnancy
outcomes55

— Peripartum and postpartum
stroke73

Overall composite SMM
[ Unadjusted, — adjusted: for
median household incomes less
than $81,874 vs greater than
$123,85656

[ ED visit within 90 d of delivery64

[ Postpartum readmission62

High-income neighborhoods by
ZIP code (3/3 positive
findings)

Ref, unless
otherwise stated

Overall composite SMM
Y vs lowest quartile of
income26,44

Individual outcomes
Y Hysterectomy, highest
quartile vs lowest quartile84

% unemployment (1/1 positive
finding)

[ By ZIP code: ectopic-pregnancy
hospitalization longer than 2 d75

% of female-headed households
(1/1 positive finding)

By ZIP code: [ more than 12% vs
less than 6.1%, unadjusted56

% of women without high
school diploma (2/3 positive
findings)

MMR
By state MMR
ranking
[83 —38

By ZIP code: [ more than 6.2 vs
less than 1.8%, unadjusted56

% of women uninsured (1/2
positive findings)

MMR
By state MMR
ranking
—% of
deliveries paid by
governmental
insurance38

—% of women
with health care
coverage38

By ZIP code: [ more than 7.4% vs
less than 2.2% unadjusted56

% of people living below
poverty line (2/3 positive
findings)

MMR
By state MMR
ranking
—38

By ZIP code: [ severe sepsis67

[ more than 9.2% vs less than
2.9% unadjusted56

% of race (3/4 positive findings) MMR
By state MMR
ranking
[ % of
deliveries to
African American
women38,83

—% of
deliveries to
Hispanic, Native-
American, Asian
women38

[ Patients from more African
American ZIP codes experienced
longer hospitalizations related to
ectopic pregnancy than others75

(continued )
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maternal deaths among black women,45 suggesting
that management of severe morbidity may play a ro-
le in death disparities. Subgroup analyses found
higher risks of pregnancy-related mortality among
black women in the lowest risk tertile,31 delivered
normal-weight compared with low birth weight neo-
nates,40 or had a low to moderate parity.40 The racial
disparity was most pronounced for deaths due to
cardiomyopathy, hemorrhage, respiratory, and
anesthesia-related complications.31

Before 2006, crude maternal mortality rates or
risk have been found to be higher among Hispanic
women compared with white women, but lower
compared with black women.28,33,39,46,47 More
recently (2008–2014), the unadjusted maternal mor-

tality ratio for Hispanic women fell below the mater-
nal mortality ratio for non-Hispanic white women,
largely owing to an increase in mortality among
non-Hispanic white women.34,35 However, multivari-
ate studies continue to demonstrate that Hispanic eth-
nicity increases risk of adjusted in-hospital mortality
and cause-specific deaths.23,26,29,39,46 No study in our
review evaluated maternal deaths among Native-
American women. Two nationwide retrospective
cohort studies found higher rates of in-hospital mor-
tality for Asian–Pacific Islander women, although, in
one study, this was not significant owing to wide
CIs.26,48

Similarly, minority women across the United
States were more likely to experience severe maternal

Table 4. Summary of Social Determinants of Health and Maternal Outcome Associations by Volume of
Studies: Material and Physical Circumstances (continued )

SDH Mortality SMM
Emergency Hospitalization or

Readmission

% of unmarried mothers
(1/1 positive finding)

MMR
By state MMR
ranking [38

% of rural population
(0/1 positive finding)

MMR
By state MMR
ranking —38

Hospital characteristics
Minority-serving or % of

deliveries to minority
women vs white-serving or
% of deliveries to white
women (5/5 positive
findings)

In-hospital
mortality
[27

Overall composite SMM
[27,56,59,87

Hospital teaching status,
ownership, nursery level,
and volume of deliveries;
risk-standardized SMM rates
(1/1 positive finding)

Overall composite SMM
Y Teaching status, level 3/4
nursery, private ownership, and
very high-volume status; but did
not fully account for excess risk
among black women88

Public vs private (ref)
(1/1 positive finding)

In-hospital
mortality
[ for Hispanic-
serving
hospitals27

Rural vs urban (ref) (2/4 positive
findings)

In-hospital
mortality
—86

Individual outcomes
— For ectopic pregnancy
outcomes55

[ Postpartum readmission for
women delivering in a rural vs
urban hospital62

[ For ectopic pregnancy
hospitalizations longer than 4
d55

% of Medicaid-insured or
uninsured (1/1 positive
finding)

[56

—, no association or not significant; [, increased risk or positive association; Y, decreased risk or negative association; ED, emergency
department; HIV, human immunodeficiency virus; ICU, intensive care unit; MMR, maternal mortality ratio; PROM, prelabor rupture of
membranes; Ref, reference; SDH, social determinants of health; SMM, severe maternal morbidity.

*Positive finding indicates the number of studies showing significant associations in the same direction.
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morbidity than white women. Depending on the
study, black women had adjusted risk ratios ranging
from 1.2 to 526,27,29,41,44,49–56; Hispanic women 1.3 to
3.426,29,50–53,57–60; Asian–Pacific Islander women 1.2
to 1.626,48,50–53,56; and Native-American women 1.3 to
1.826,50 times higher of experiencing any form of
severe maternal morbidity compared with white
women. Table 3 lists the studies demonstrating
associations with specific severe maternal morbidity
outcomes (eg, sepsis, intracerebral hemorrhage,
eclampsia) and among specific populations. In almost
all instances, racial and ethnic minority women expe-
rienced larger increases in severe maternal morbidity
when multiple chronic conditions were identified, sug-
gesting increased case morbidity.27,49 Moreover, black
women had higher rates of readmission,61,62 pregnancy-
associated hospitalizations,63 an ED visit within 90 days
of delivery,64 or longer-than-anticipated ectopic preg-
nancy hospitalizations.55

Of note, only two studies found decreased risk of
severe maternal morbidity among minority women,
one for anesthesia-related complications65 and
another for uterine rupture.66

Thirty of 83 studies examined insurance coverage
as a predictor; of those, 21 found an association with
public (Medicaid) or no insurance coverage and higher
risk of maternal death or severe maternal morbidity
compared with private insurance. More specifically,
studies have found associations between lack of insur-
ance or public insurance and higher risk of cardiovas-
cular, respiratory, and severe sepsis-related death and
in-hospital mortality,25,30,44,45,67,68 although the signifi-
cance of the association was not consistent.18,29,69,70

Women with Medicaid or no insurance had higher
risk of severe maternal morbidity compared with those
with private insurance in several44,50,53,58,60,67,71,72 but
not all55,56,61,65,73–75 studies (Table 3). One study found
Medicaid managed care group had similar maternal
outcomes compared with Medicaid fee-for-service
group, and slightly lower maternal adverse outcomes
but increased likelihood of preeclampsia compared
with private managed care.70 Women who were self-
pay or had public compared with commercial insur-
ance plans, regardless of race or ethnicity, had higher
risks of hospitalization,63 readmission,62 an ED visit
within 90 days of delivery,64 or a longer ectopic-
pregnancy hospitalization.55,75

Eight of 12 studies found that lower education
levels were associated with increased risk of maternal
death and severe morbidity. Nationwide cross-
sectional studies have consistently found that women
who have more education have lower pregnancy-
related mortality ratios and rates.28,33 However, at all

levels of education, mortality was still higher for black
than for white women, and the effect of education on
mortality was larger for non-black than for black
women.28

Level of education was inversely associated with
severe maternal morbidity in multiple studies,53,71,72,76

though the significance of results was affected by sam-
ple size and level of adjustment.29,58 The magnitude
and significance of findings may vary by method of
delivery, with higher education protective for women
undergoing vaginal but not cesarean deliveries.60,61

Only 10 studies examined marital status as a pre-
dictor of maternal death and severe morbidity, with
five demonstrating significant findings. Pregnancy-
related mortality ratios have been found to be higher
among unmarried women than married women in
state and national analyses33,39 although this associa-
tion was not found in smaller city- and hospital-level
studies.29,47,69 Patterns differed by race, with higher
mortality ratios among white unmarried compared
with married women but lower ratios or no difference
comparing black married with unmarried women.28

Being unmarried as compared with married
either slightly increased the odds of60 or was not sig-
nificantly associated with severe maternal morbid-
ity.29,54,58 Missing paternal information was found to
be associated with a higher risk of eclampsia among
twin pregnancies in a retrospective cohort.77

Few studies examined employment status (three
studies), nativity (six), or other individual-level pre-
dictors (four) in association with pregnancy-related
mortality or severe maternal morbidity. Foreign-born
Hispanic women had a higher risk of pregnancy-
related mortality compared with U.S.-born Hispanic
women.46 Two other studies found no association
between mortality and employment status or nativ-
ity.25,47 Women living in the South compared with
other parts of the United States,33 and in the Missis-
sippi Delta region compared with non-Delta region78

had higher rates of mortality.
Foreign-born Hispanic women in New York City

and California had higher odds of severe maternal
morbidity compared with U.S.-born Hispanic women,
including eclampsia and preeclampsia.59,79 We did
not find convincing evidence of associations between
unemployment or household income and severe
maternal morbidity.60,76

Women who experienced assault during preg-
nancy had increased odds of placental abruption,
blood transfusion, hysterectomy, hemorrhage, and
uterine rupture.80 Finally, women who reported phys-
ical violence or intimate partner violence during preg-
nancy had 1.3–1.6 higher risk of antepartum
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hospitalization and three times risk of readmission
within 90 days postpartum.80–82

Only 20 studies examined what was categorized as
material and physical circumstances, including area-
level or hospital characteristics. For neighborhood-
level characteristics, three studies examined neighbor-
hood socioeconomic status, using median household
income by ZIP code proxy, as a predictor of maternal
mortality. Two large studies in New York City and
California found increased pregnancy-related mortality
in lower-income compared with higher-income com-
munities,28,31 although this difference was not signifi-
cant in a smaller, single-hospital sample.69

Studies examining state-level characteristics re-
flected results found in individual predictor studies.
State maternal mortality ratio or mortality ranking is
positively associated with the state percentage of
unmarried mothers,38 percentage of women not hav-
ing completed high school,83 and proportion of non-
Hispanic black women.38,83 However, one study
found no association with percentage of maternal edu-
cation less than high school, deliveries paid by gov-
ernment insurance, women with health care coverage,
proportion of non-black minority women, poverty or
rural population.38

Low neighborhood socioeconomic status (low
median household income or percentage of people
living below the poverty line by ZIP code) has been
found to be associated with higher risk or odds of
severe maternal morbidity,44,56,67,84 but not for cer-
tain outcomes such as inpatient ectopic pregnancy
outcomes55 or peripartum and postpartum stroke.73

Those from lower income ZIP codes were also more
likely to have an ED visit within 90 days of delivery64

or postpartum readmission.62

Women in New York State and Tennessee’s Medic-
aid program from nonurban compared with urban resi-
dences had a higher risk complications from
anesthesia.61,65 Among a sample of low-risk women
who planned midwife-led community births, however,
rurality did not increase the risk of serious complica-
tions.85 Other applicable community-level factors such
as percent of female-headed households, women without
a high school diploma, and uninsured women were
found in one study to have a negative association with
risk of severe maternal morbidity, although estimates
were not adjusted for potentially confounding variables.56

With regard to hospital characteristics, two studies
found that delivering at a majority black-serving com-
pared with a white- or Hispanic-serving hospital, and
public compared with private Hispanic-serving hospital,
were associated with a higher risk of in-hospital mortal-
ity.27 Another California study found no evidence of

association between rural compared with urban hospital
location and incidence of maternal mortality.86

Women who delivered in majority black-serving
or Hispanic-serving hospitals (more than 50% or
hospitals with highest quartile of proportions
of minorities) had higher severe maternal morbidity
rates than those in nonmajority or low black-serving
hospitals or Hispanic-serving hospitals.27,59,87 Likewise,
higher percentages of deliveries to black women within
a hospital were associated with an increase in severe
maternal morbidity rates.56 In New York City, black
women were more likely to deliver in a hospital with
higher risk-adjusted severe maternal morbidity rates
than white women. Hospital teaching status, level 3
or 4 nursery, private ownership, and very high delivery
volume were associated with lower severe maternal
morbidity rates, but did not fully account for the excess
risk among black women.88 The hospital percentage of
Medicaid-insured and uninsured deliveries was also
associated with a higher severe maternal morbidity
rate.56 Women delivering in a rural hospital had higher
risk of readmission62 and longer hospitalization stay55

than those delivering in urban hospitals.

DISCUSSION

Our primary objective was to synthesize the current
literature examining the relationship between social
determinants of health and pregnancy-related mortality
and morbidity. A large number of studies studied
individual-level indicators of socioeconomic position in
relation to maternal outcomes; of those, the majority
suggest that black race and Hispanic ethnicity, lack of
insurance, and lower education are significantly asso-
ciated with higher risk of maternal mortality and
morbidity. The considerably fewer studies examining
the role of marital status, employment and income in
maternal outcomes reported either a nonsignificant or
small association with mortality or severe maternal
morbidity. Literature analyzing effects of the socioeco-
nomic and political context or area-level physical and
material circumstances on maternal outcomes was even
sparser. In the following discussion, we identify gaps in
the literature that future research should address,
challenges for research and policy intervention, and
clinical implications.

Race and ethnicity, insurance, or maternal educa-
tion comprised the majority of social determinants of
health studied in this systematic review, all of which are
proxies for socioeconomic position. Fewer studies
investigated the role of socioeconomic and political
context or area-level physical and material circum-
stances in influencing maternal outcomes. Determinants
such as food insecurity, crime, housing insecurity, and
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social policy, among others may contribute directly or
indirectly to maternal mortality and severe maternal
morbidity, but have not been explicitly studied.89 State-
level or even international comparisons may be neces-
sary to elucidate macro-level determinants.

In addition to the lack of breadth of social
determinants of health, a significant limitation of this
literature is how studies conceptualized or measured
these variables, particularly for constructs such as
race. Often studies analyzing administrative data-
bases or medical charts used observed or self-
identified race or ethnicity as an aggregate variable.
The former may not be accurate, and the latter may
fail to account for differences within racial groups or
for racial ambiguity. For example, few studies in this
review subdivide their racial and ethnic analyses by
country of origin or maternal education—factors that
may more adequately describe social position and in
turn affect mortality and severe maternal morbidity.
Moreover, as other scholars have noted, race is not
an isolated risk factor but rather a marker of risk for
racism-related exposures, shaped by socio-historical
context.90 We did not find any studies in this review
that explicitly studied measures of individual and
structural racism (eg, perceived everyday racism
and residential segregation) in association with
severe maternal morbidity or mortality, although
they have with birth outcomes such as low birth
weight and preterm birth.91,92 Future research might
benefit from being grounded in a theoretical perspec-
tive such as Critical Race Theory and incorporating
measures to better clarify the role of race and ethnic-
ity in maternal outcomes, as has already been done
in birth outcomes research.90,93

Likewise, few studies explored mechanisms that
may be on the causal pathway between social deter-
minants of health such as socioeconomic position and
maternal mortality and morbidity. For example,
although most studies provide robust evidence for
racial and ethnic disparities in maternal outcomes, with
black, Hispanic, Asian, and Native-American women
having consistently higher rates of maternal mortality
and morbidity, few studies have examined potential
underlying mechanisms for these associations. Various
factors could account for these disparities (Fig. 1). Pre-
vious studies have shown that minority women dispro-
portionately receive delayed or inadequate prenatal
care, although disparities still exist even when this is
accounted for.94 Minority stress, perceived racism and
discrimination may also affect prenatal care utilization
as well as emotional and physical health.95,96 For exam-
ple, the “weathering” phenomenon—or the cumulative
effect of socioeconomic disadvantages on the health

of minority women—has been theorized and tested in
explaining adverse birth outcomes in minorities but
not in relation to maternal morbidity and severe mater-
nal morbidity.96–98 Inappropriate or differential care
on the part of hospitals and health care providers could
also contribute to disparities in care.99 For example,
studies have demonstrated that minority women
deliver in different hospitals than white women, and
these hospitals may have organizational models or pro-
tocols that lead to lower quality of care than the white-
serving hospitals. On the other hand, even within the
same hospital, minority women may also experience
suboptimal care, driven by factors such as differential
patterns of care or implicit bias.99 Finally, we note that
some cause-specific morbidities (eg, postpartum hem-
orrhage, severe sepsis) are more prevalent in minority
or disadvantaged populations, and it is unclear what
determinants place them at higher risk. Future studies
could assess the variability of risk and protective factors
specific to these subpopulations.100 It may also be
worthwhile to identify areas of health care provider
and social preventability using case reviews or social
autopsies, as has been done in other countries.13,101

Similar mechanisms may apply for underinsured
women or those with a lower level of education.
Uninsured or underinsured women are less likely to
use obstetric services, are more likely to have delayed
or inadequate prenatal care102,103 and may experience
poorer quality of care than women with private insur-
ance.104 Having completed less than a high school
education may also contribute to a poor health status
before, during and after pregnancy and serves as
a marker of socioeconomic status and other lifestyle
factors that affect initiation of prenatal care, maternal
health literacy, and health outcomes.103 Finally, envi-
ronmental exposures, in their interaction with social
determinants and neighborhood deprivation, may be
a contributing factor to racial and socioeconomic dis-
parities in maternal outcomes.105,106 There is a grow-
ing literature connecting such exposures to maternal
health conditions such as preeclampsia and gesta-
tional diabetes,107,108 but their mechanisms have yet
to be explored on the causal pathway to mortality and
severe maternal morbidity.

We noted that most of the currently available
studies were retrospective cross-sectional or cohort
studies using medical charts, discharge data, or linked
birth certificates that reiterate associations but, given
the complexity of social determinants of health mech-
anisms as noted in gap 2, lack further evidence of what
might be driving those associations. Although there is
a growing literature with innovative study designs in
areas such as preterm birth and neonatal outcomes,
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there is a dearth of such designs for maternal out-
comes.14 To link the complex relationships among pol-
icy, social and built environment, socioeconomic
position, health services and outcomes, future research
might benefit from the use of frameworks common to
the social determinants of health literature, such as the
multilevel determinants of health109 or life-course
health development.110 For example, a life course
approach could incorporate longitudinal latent class
models exploring trajectories of morbidity. A complex
systems approach may also help elucidate key leverage
points for intervention yet rarely has been applied to
maternal health.111 Other research approaches include
following women over their lifespan or over multiple
births as they change neighborhoods, states, or insur-
ance plans or leveraging changes in local or state health
and social policy or trends in social determinants of
health, for example through natural experiments with
regression discontinuity.112,113

Our review has identified current gaps in the
literature on social determinants of health and maternal
health, including the need to study a wider array of
determinants, examine mechanisms that underlie these
determinants, and use more diverse study designs.
Challenges exist in addressing these gaps. Both mater-
nal mortality and severe maternal morbidity are
relatively rare in the United States, with an average
of 24 deaths occurring per 100,000 live births (0.02%)
and 144 cases of severe maternal morbidity occurring
per 10,000 live births (1.1%).114,115 Further, measure-
ment of both maternal mortality and severe maternal
morbidity is complicated by varying operational defi-
nitions across studies, making comparison or combina-
tion of data across place and time difficult. Similar
issues plague the collection of social determinants of
health data. Administrative data do not routinely
record many social determinants of health outside of
demographic information, limiting the range that can
be studied. Even when examining the demographic
information available, there is lack of consistency in
data quality, such as accuracy of self-reported data or
level of detail collected. It may also be difficult to
design studies that can capture the complex and
nuanced mechanisms through which social determi-
nants of health may contribute to maternal outcomes.
Finally, we note that many of the effect sizes in the
social determinants of health literature are modest after
controlling for proximal determinants, which may lead
some to discount the importance of social determinants
of health. However, it is worth noting that modest ef-
fects can have large population effect if the exposure is
common. The use of alternative measures of effect,
such as the population attributable risk, may better

highlight the effect of the social determinants of health
more effectively than ratio measures.116

This review also demonstrates important concepts
for women’s health providers. Obstetrician-
gynecologists and other health care providers should
recognize that structural determinants may influence
delivery of evidence-based interventions as well as
health outcomes and should address those needs as part
of a preventative practice. Expert commentaries and
society committee opinions encourage physicians to
screen or ask patients about social challenges such as
employment, food insecurity, and discrimination and
provide them with resources early on, including legal
advocacy, housing, or doula support.117–119 Our review
demonstrates that more of these social determinants of
health and interventions should be studied in the mater-
nal context. At the same time, clinicians should recog-
nize that they themselves are part of a system that might
sustain health inequities through differential care based
on race, ethnicity or socioeconomic status. In these
cases, collecting data on birth outcomes within institu-
tions and identifying disparities, addressing segregated
care and incorporating unconscious bias training are all
steps hospital systems can take to prevent adverse mater-
nal outcomes and enhance clinical care.120 Ultimately,
our framework suggests we must also tackle this prob-
lem from a higher level by implementing policies that
target structural determinants, rooted in socioeconomic
and political context.121 Here, clinicians also can use
their own experience to advocate for social change
and encourage broader policy responses.118

Our systematic review has a few limitations. First,
there is no standardized MeSH search terminology for
what constitutes “social determinants of health” or
“maternal morbidity,” and therefore we adopted an
expansive search strategy informed by recommenda-
tions from published literature. There is a possibility
of missing articles, although we did our best to exam-
ine reference lists and include relevant articles from
other sources. Second, we excluded some measures of
“pregnancy-associated” mortality and morbidity such
as those related to substance use, mental health, sui-
cide or homicide. These are beyond the scope of this
review but are no less important in contributing to
maternal deaths, particularly as social determinants
of health may strongly influence these indicators,
pregnancy may exacerbate these conditions, and the
opioid epidemic continues to grow.122,123 Ultimately,
more research is needed on these outcomes, alongside
more traditional measures of maternal health. Third,
there is a risk that publication bias or selective report-
ing of significant findings within studies may influence
our conclusions. Finally, given the heterogeneity of
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the methodologies used, we were unable to perform
a meta-analysis. As a result, our results are largely
descriptive and meant to guide future research for
better understanding of the social drivers of maternal
outcomes, their mechanisms of association, and lever-
age points for intervention.

Still, this systematic review is one of the first in
evaluating social determinants within the realm of
maternal outcomes in the United States. We conducted
a comprehensive review of the current literature with
multiple search strategies and purposely included
“under-researched” social determinants of health indica-
tors such as neighborhood influences and state policy to
broaden the framework for how we understand mater-
nal mortality and morbidity. We also used a validated
severe maternal morbidity algorithm and included
proxy outcomes for severe maternal morbidity such as
readmissions and ED visits. Two reviewers screened
and reviewed retrieved articles, minimizing potential
reviewer bias. We also designed and registered the
review protocol before conducting the literature search
to enhance the transparency of our methods.

This systematic review identified strong evidence
for the effect of race and ethnicity, insurance and
education on maternal mortality and severe morbid-
ity. However, our review importantly demonstrates
a lack of diversity in the social determinants of health
and maternal outcomes literature, including the type
of determinants studied, type of study design, and
exploration of potential mechanisms that underlie the
observed associations. More needs to be done to
expand the research and policy agenda to reduce
inequities in rising maternal mortality and morbidity
rates within the United States.
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