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Abstract

Issue: Maternal morbidity — health conditions stemming from or worsened by
pregnancy — is on the rise in the United States, disproportionately affecting people
of color and those with social disadvantages.

Goal: To model the societal costs of maternal morbidity and associated maternal
and child outcomes through five years following childbirth.

Methods: Through a comprehensive literature review, we identified maternal and
child outcomes that may result from each maternal morbidity condition. We then
calculated the excess cases of each outcome attributed to maternal morbidity,
modeled the associated medical and nonmedical costs of each outcome, and
projected costs through five years postpartum.

Key Findings: We identified evidence to support connections between nine
maternal morbidity conditions, such as hypertensive disorders, and 24 maternal
and child outcomes, such as cesarean section delivery and preterm birth. We
estimated total maternal morbidity costs for all U.S. births in 2019 to be $32.3
billion from conception through the child’s fifth birthday. This amounts to $8,624 in
additional costs to society for each maternal—child pair.

Conclusion: Our model likely underestimates the full financial costs of maternal
morbidity. Policy and systems reforms could reduce these costs and shape the
social factors affecting quality of life for birthing people and their children.
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Introduction

Maternal morbidity encompasses physical and psychological conditions resulting from, or aggravated by,
pregnancy. These conditions do not necessarily lead to death, but they can have a negative impact on
quality of life that lasts for months, even years.

Maternal morbidities caused or aggravated by
pregnancy range from short, acute episodes to
longer, chronic ailments.' The Centers for Disease o . .
Control and Prevention (CDC) has identified 21 use “birthing people” to delscrlb.e those Wh,o are
indicators of severe maternal morbidity, ranging preg.nant and those who give birth to a Ch'!d' We
from blood transfusion to eclampsia continue to use the term “maternal morbidity
hysterectomy, and sepsis 2 Maternaljmorbi dity conditions” to describe the adverse medical

Y .. Y5 ) conditions experienced by birthing people.
conditions can lead to adverse outcomes for

Key terms
Birthing people and maternal morbidity: We

birthing people, such as cesarean delivery and Maternal morbidity and severe maternal
stroke, as well as adverse outcomes for their morbidity: Maternal morbidity encompasses
children, such as asthma, preterm birth, and health conditions caused or aggravated by
suboptimal breastfeeding.3 pregnancy, ranging from short, acute episodes to
chronic conditions. Severe maternal morbidity is a
The toll of maternal morbidity is significant and subset of maternal morbidity identified by the
growing (Exhibit 1). The occurrence of severe Centers for Disease Control and Prevention
maternal morbidity in the United States rose through a list of 21 indicators and corresponding
approximately twofold between 1998 and 2014, ICD codes. Our model estimates the economic
affecting 1.4 percent of birthing people during impact of maternal morbidity more broadly to
delivery. It can increase length of hospital stays up | gptain a comprehensive picture of adverse
to 70 percent.* outcomes resulting from pregnancy.

Exhibit 1. Maternal Morbidity in the United States

Occurrence of maternal @ The maternal mortality Most maternal

morbidity doubled over rate in the U.S. is now E morbidity occurs after

the past few decades double that of most === |eaving the hospital
other developed countries

The rate of severe maternal The U.S. maternal mortality 1in7

morbidity increased from ratio was . .
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per 100,000 hospitalizations per 100,000 live births in 2018, 1in6

between 1998 and 2014. compared to Medicaid-insured birthing
fewer than 9 deaths people experience severe
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100,000 live births i t
per ' Ve DIFNS 1h Mos after leaving the hospital.

other high-income countries.

Data: Centers for Disease Control and Prevention, “Severe Maternal Morbidity in the United States,” last updated
Feb. 2, 2021; Roosa Tikkanen et al., Maternal Mortality and Maternity Care in the United States Compared
to 10 Other Developed Countries (Commonwealth Fund, Nov. 2020); Jiajia Chen et al., “Assessment of
Incidence and Factors Associated with Severe Maternal Morbidity After Delivery Discharge Among Women
in the US,” JAMA Network Open 4, no. 2 (Feb. 2, 2021): e2036148.

Source: So O’Neil et al., The High Costs of Maternal Morbidity Show Why We Need Greater Investment in Maternal
Health (Commonwealth Fund, Nov. 2021). https://doi.org/10.26099/nz8s-4708
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The most severe consequence of maternal morbidity is death. The U.S. has a maternal mortality ratio of
20 maternal deaths per 100,000 live births, the worst among developed countries.” By addressing
maternal morbidity through policy and systems change, we can help avert “near misses” as well as
disabilities and chronic illnesses that can have ongoing, compounded effects on family members —
shaping their workforce participation, nutrition, schooling, and other factors affecting quality of life.®

Conceptual Model and Research Rationale

Few studies have attempted to estimate the overall costs of maternal morbidity. To our knowledge, this
mathematical model represents the most comprehensive analysis to date of the economic toll of U.S.
maternal morbidity.” Even so, the research literature lacks many of the impact estimates we needed to
calculate the comprehensive costs of maternal morbidity; with additional data, the total economic burden
might be much higher.

To develop our model, we searched peer-reviewed studies and secondary sources to collect data on: 1) the
prevalence of maternal morbidity conditions; 2) the incidence of outcomes associated with these
conditions; and 3) the medical and nonmedical costs associated with outcomes. We then developed cost
estimates for all 2019 births in the U.S. when projecting outcomes of birthing people and their children
from pregnancy through five years postdelivery. We focused on this postpartum period to estimate the
costs of more immediate outcomes of maternal morbidity, understanding that the economic impact may
continue well beyond a child’s fifth birthday. (For more details, see “How We Conducted This Study.”)

Exhibit 2 presents our conceptual framework for estimating the costs of maternal morbidity. Our model
reflects costs related to needed medical care and other nonmedical costs. Medical costs include treatment
and hospitalization costs for birthing people and their children. Nonmedical costs include productivity
loss and use of social services, such as the Supplemental Nutrition Assistance Program (SNAP), Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC), Medicaid, and Temporary
Assistance for Needy Families (TANF). The medical and nonmedical costs directly result from each
maternal morbidity outcome.

Exhibit 2. Calculating the True Costs of U.S. Maternal Morbidity

Maternal morbidity conditions

Birthing people with maternal morbidity
experience higher mortality rates
(including suicide). They also have

a greater risk for presenteeism

(reduced productivity and accuracy

at work), absenteeism (regularly missing
work), and unemployment.

o Maternal A Child
A outcomes gy outcomes

Medical costs

Children of birthing people with

maternal morbidity have a higher risk

of dying or having chronic health issues
Nonmedical costs like asthma and cardiovascular disease.

They are also more likely to have a

behavioral or developmental disorder,

such as attention-deficit hyperactivity disorder,

Total societal cost of maternal morbidity and more likely to have depression or anxiety,
which can limit educational attainment.

|III+I

Source: So O'Neil et al., The High Costs of Maternal Morbidity Show Why We Need Greater Investment in Maternal
Health (Commonwealth Fund, Nov. 2021). https://doi.org/10.26099/nz8s-4708
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Key Findings

Of the 31 maternal morbidity conditions identified in the literature, we found nine with documented
outcomes and associated costs (Exhibit 3).® The nine conditions include: amniotic fluid embolism, cardiac
arrest, gestational diabetes mellitus, hemorrhage, hypertensive disorders, maternal mental health
conditions, renal disease, sepsis, and venous thromboembolism.

Exhibit 3. Cost Estimates of Maternal Morbidity for U.S. Births in 2019, from Child’s Conception to
the Child’s Fifth Birthday (in millions of dollars)

Condition Medical costs Nonmedical costs Total
Maternal mental health conditions $6,977.0 $11,082.0 $18,059.0
Hypertensive disorders $5,970.9 $1,569.9 $7,540.8
Gestational diabetes mellitus $3,944.7 $899.2 $4,843.9
Hemorrhage $1,828.9 $0 $1,828.9
Cardiac arrest $1.0 $9.9 $10.9
Venous thromboembolism $0.5 $6.0 $6.4
Amniotic fluid embolism $0.3 $4.0 $4.4
Sepsis $0.2 $3.1 $3.3
Renal disease $0.2 $2.7 $3.0
Total $18,723.7 $13,576.8 $32,300.6

Source: So O'Neil et al., The High Costs of Maternal Morbidity Show Why We Need Greater Investment in Maternal
Health (Commonwealth Fund, Nov. 2021). https://doi.org/10.26099/nz8s-4708

Notes:  Please contact the authors for a full list of the studies included in this analysis. There were 6,348,913 total
pregnancies and 3,745,540 births in 2019, according to the CDC. Costs for each condition may not add to
total because of rounding.

Using prevalence estimates for each condition, we estimated that the total costs of these nine maternal
morbidity conditions for all U.S. births in 2019 reached $32.3 billion from conception through the child’s
fifth birthday (Exhibit 4). This amounts to roughly $8,624 in additional costs to society for each
maternal—child pair associated with 6.3 million pregnancies and 3.7 million births in the U.S. annually.
Two-thirds of these costs occurred within the first year postpartum.
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Exhibit 4. Maternal and Child Costs Due to Maternal Morbidity for U.S. Births in 2019

26% $21.9 billion from conception to age 1
Maternal + $3.8 billion from maternal outcomes

outcomes » $18.1 billion from child outcomes

74% - .
Child $32.3 billion from conception to age 5

outcomes + $8.3 billion from maternal outcomes
* $24.0 billion from child outcomes

Source: So O'Neil et al., The High Costs of Maternal Morbidity Show Why We Need Greater Investment in Maternal
Health (Commonwealth Fund, Nov. 2021). https://doi.org/10.26099/nz8s-4708

The largest costs included maternal mental health conditions ($18.1 billion), hypertensive disorders ($7.5
billion), gestational diabetes ($4.8 billion), and postpartum hemorrhage ($1.8 billion). These conditions
also represented the most prevalent conditions among those with documented cost information.

The child outcomes with the highest costs were preterm birth ($13.7 billion), developmental disorders
($6.5 billion), and respiratory distress syndrome ($2.1 billion) (Exhibit 5). The maternal outcomes driving
the costs of these conditions included productivity losses ($6.6 billion), cesarean section delivery ($895
million), and increased peripartum stay ($350 million).

The costs of child outcomes ($24.0 billion) far outweighed the costs of maternal outcomes ($8.3 billion)
from the beginning of pregnancy through a child’s fifth birthday (Exhibit 4). If there were better data
available on maternal morbidity conditions and outcomes, our estimates of the costs of maternal outcomes
might have been substantially higher.

The health care system bore more than half these costs (58%), with the rest shouldered by employers,
public social services programs, and other nonmedical sectors. These nonmedical costs included losses in
productivity ($6.6 billion), costs associated with behavioral and developmental disorders in children ($6.5
billion), and increased use of social programs like SNAP, WIC, Medicaid, and TANF ($239 million).
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Exhibit 5. Top Maternal and Child Costs Due to Maternal Morbidity, from Conception to Age 5

Top maternal costs for Top child costs for
maternal morbidity outcomes maternal morbidity outcomes
$6.6 billion $895 million $13.7 billion $6.5 billion
in productivity losses for cesarean in costs from for developmental
section deliveries preterm births disorders
&
$350 million $239 million $2.1 billion $1.0 billion
for increased for increased for respiratory for fetal
peripartum stays social service use distress syndrome malformations

Source: So O’Neil et al., The High Costs of Maternal Morbidity Show Why We Need Greater Investment in Maternal
Health (Commonwealth Fund, Nov. 2021). https://doi.org/10.26099/nz8s-4708

Limitations of the Study

Our model likely underestimates the true societal costs of maternal morbidity, because data on the many
nonmedical costs associated with the nine conditions included in the model were lacking in the research
literature. Also missing was supporting evidence for many of the morbidity—outcome connections from
our original conceptual model.

In addition, to avoid duplicating cost estimates, we intentionally chose not to model secondary outcomes.
For example, one of the outcomes in our model is child developmental disorders, which often require
social services, such as Supplemental Security Income payments, to address. Our model did not include
this set of costs.

Finally, we designed this model to focus on a six-year period (pregnancy through five years postdelivery)
to measure the immediate impacts of maternal morbidity. We recognize, however, that maternal
morbidity can have long-term effects on the birthing person and the child. Our estimates may therefore
represent only a fraction of lifetime costs.

Discussion

Our model estimated that nine common maternal morbidity conditions associated with births in a given
year (2019) cost society $32.3 billion from the beginning of pregnancy through five years postpartum.
The lack of comprehensive data for other conditions suggests that maternal morbidity has the potential to
exact a much higher toll on society than what we have found, rivaling that of expensive chronic
conditions like diabetes, whose costs run into the hundreds of billions of dollars.’

Of the costs documented, medical costs made up the majority (58%). This preponderance of medical costs
is likely driven by the relative availability of hospital discharge data compared with other cost
information. The focus of these costs on the delivery period also implies our estimates might further miss
costs associated with later and longer-term physical and mental health consequences of maternal
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morbidity for birthing people and their children, including consequences for subsequent

pregnancies. ' For example, our maternal mortality cost estimate ($30.8 million) included medical costs
due to hospitalization and only the nonmedical costs of maternal funerals; there was no additional
information in the research literature on the longer-term physical and psychological costs for other
household members.

Nonmedical costs accounted for the other 42 percent of total costs, which mainly stemmed from maternal
mental health conditions — the maternal morbidity for which we had the most complete information on
outcomes and costs. While the literature contained fewer documented nonmedical costs for the eight
remaining maternal conditions in this model, studies of other health conditions have found that
nonmedical costs attributable to lost earnings, productivity loss, and other indirect costs can account for
more than half of overall costs.!' Additional information on nonmedical costs related to maternal
morbidity could raise our estimate of nonmedical and total costs.

Studies also tended to focus on severe maternal morbidity, a more narrowly defined subset of life-
threatening maternal conditions. For these conditions, the CDC has published a clear definition of
indicators and diagnosis codes that allows researchers to develop medical cost estimates through claims
data. Of the nine conditions with sufficient evidence for inclusion in this model, six were included on the
list of CDC indicators.'? Development of a broader set of maternal morbidity indicators could improve
the data needed to generate medical cost estimates for maternal morbidity. For example, complications
during delivery increase medical costs of a vaginal and cesarean delivery by 20 percent and 25 percent,
respectively. In addition, our model does not account for medical costs of readmissions linked to maternal
morbidity, which could substantially increase our estimate. '

Nevertheless, our cost estimates confirm the substantial toll maternal morbidity has on society and signify
further opportunities to invest in maternal health. These investments could support evidence-based
maternal health initiatives, such as: midwifery models of care that extend beyond birth; comprehensive
gender-specific primary health care that provides seamless transitions in and out of pregnancy;
community-based models of care; and telehealth integration for maternal health.'* These initiatives could
be supported through various state or federal policies, such as incentives for extended postpartum
coverage or expansion of insurance coverage more broadly. Policy also can address reimbursement for
measuring and addressing social determinants of health associated with maternal morbidity, such as
unstable housing and lack of transportation. Such interventions must specifically address root causes of
inequities in maternal health, including structural racism.

Reducing maternal morbidity requires tackling the multiple factors that can influence whether a birthing
person experiences maternal morbidity. This starts with measurement to capture, beyond medical care, the
social and other factors influencing maternal outcomes. National entities driving measurement, such as
the National Quality Forum and CMS, are exploring equity-centered measures that could specifically
focus on those related to maternal health. These measures will support the development of better policy
and program decisions that comprehensively address the multitude of complex factors underlying
maternal morbidity.'* Even without these measures, some states have been spurred to take a more
comprehensive, team-based approach to perinatal care, such as by introducing pregnancy medical homes
and group prenatal care.'® Although evidence on the effectiveness of cross-sector, place-based initiatives
are scarce, these efforts represent a trend toward holistically addressing the social and clinical
determinants of maternal and child health."’
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Conclusion

The cost of maternal morbidity has significant implications for delivery system leaders and policymakers.
System failures that result in today’s severe maternal morbidity can result in tomorrow’s maternal death,
which makes preventing morbidity even more critical to addressing the U.S. maternal health crisis.

Affordable, continuous health insurance coverage is one part of the equation — albeit an important one.
This includes an extension of postpartum Medicaid coverage for up to one year to help ensure that key
physical and mental health needs following birth are identified and met. Health systems and payers can
further address maternal health outcomes by increasingly monitoring maternal morbidity measures and
undertaking root-cause analyses to address any inequities or adverse outcomes and to drive improvement.
The growing recognition of the serious effects of maternal morbidity on families and society provides an
opportunity to further invest in measurement to promote evidence-informed policy change and
programming for maternal health.
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Appendix. How We Conducted This Study

Our model focused on maternal and child outcomes linked to maternal morbidity conditions in the
literature. We initially identified 8,337 articles in our literature review and analyzed 449 articles that
passed title and abstract screening. After our review, which included rigorous selection criteria that
controlled for confounding factors, we selected 224 articles for a deeper full-text review. Through our
review, we identified 111 studies that supported connections between nine maternal morbidity conditions
and 24 maternal and child outcomes. With expert guidance, we retained certain morbidity-outcome
connections and removed others.

We used a cost-of-illness methodology to synthesize existing evidence and reviewed literature and
secondary data sources to inform the model’s inputs. We generated three input types for the model:

1) impact estimates, which measure the incremental effects associated with exposure to maternal
morbidity conditions (versus no exposure to untreated maternal morbidity conditions); 2) the prevalence
of maternal morbidity conditions in the United States; and 3) the associated costs and baseline rates of
each outcome affected by exposure to maternal morbidity conditions, such as preterm birth.

We used the baseline prevalence to calculate the number of birthing people in the U.S. experiencing each
maternal morbidity condition in 2019. We then used the impact estimates and baseline incidence of each
outcome to calculate the incremental number of birthing persons or children who would experience each
outcome directly because of maternal morbidity. For example, our child injury impact estimate measures
the incremental risk of injury to the child of a birthing person with an untreated maternal mental health
condition relative to a birthing person without a maternal mental health condition. Adding this estimate to
the baseline rate of child injury among the general population would yield an approximate likelihood of
an injury for children of birthing persons with an untreated maternal mental health condition.

To calculate the aggregate excess costs of outcomes associated with maternal morbidity, we multiplied
the individual incremental risk of each outcome with the expected number of birthing persons with each
maternal morbidity condition. We then multiplied the product by the incremental unit cost. Through the
literature and additional assumptions, we determined whether each outcome would incur one-time or
ongoing costs to extrapolate the costs to the six-year period. For example, a cesarean section would incur
a one-time medical cost, while the cost of child developmental disorders continues through the child’s
fifth birthday and beyond. We then calculated the economic burden of maternal morbidity by adding the
costs across all outcomes and years.
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