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Each year approximately 700 people die in the United States from pregnancy-related 

complications. We describe the characteristics of pregnancy-related deaths due to mental health 

conditions, including substance use disorders, and identify opportunities for prevention based on 

recommendations from fourteen state Maternal Mortality Review Committees (MMRCs) from the 

period 2008–17. Among 421 pregnancy-related deaths with an MMRC-determined underlying 

cause of death, 11 percent were due to mental health conditions. Pregnancy-related mental 

health deaths were more likely than deaths from other causes to be determined by an MMRC 

to be preventable (100 percent versus 64 percent), to occur among non-Hispanic White people 

(86 percent versus 45 percent), and to occur 43–365 days postpartum (63 percent versus 18 

percent). Sixty-three percent of pregnancy-related mental health deaths were by suicide. Nearly 

three-quarters of people with a pregnancy-related mental health cause of death had a history of 

depression, and more than two-thirds had past or current substance use. MMRC recommendations 

can be used to prioritize interventions and can inform strategies to enable screening, care 

coordination, and continuation of care throughout pregnancy and the year postpartum.

Pregnancy-related complications take the lives of approximately 700 people in the US each 

year.1 A previous report on pregnancy-related deaths reviewed by fourteen state Maternal 

Mortality Review Committees (MMRCs) found that mental health conditions were a leading 

underlying cause of death, accounting for nearly 9 percent of such deaths.2

Rates of depressive disorder diagnoses during delivery hospitalizations increased from 

4.1 per 1,000 in 2000 to 28.7 per 1,000 in 2015.3 Co-occurring depression, anxiety 

disorder, and substance use disorder (SUD) are also common among women of reproductive 

age.4 Professional and clinical organizations have issued recommendations to address 

screening and treatment for perinatal depression.5–7 The Council on Patient Safety in 

Women’s Health Care developed a consensus statement to guide the implementation of 

screening, intervention, referral, and follow-up care of mental health conditions in perinatal 

care,8 and the American Academy of Pediatrics recommends screening for postpartum 

depression during well-child visits.9 Yet barriers to care limit access to and use of mental 

health services among pregnant and postpartum people.10 Untreated perinatal mood and 

anxiety disorders have high societal costs11 and deleterious effects on maternal and infant 

outcomes.12

State and local MMRCs are uniquely positioned to evaluate the events in a pregnant or 

postpartum person’s life and surrounding their death. These multidisciplinary committees 

identify and review deaths occurring during pregnancy or within one year from the end of 

pregnancy. Using a standardized committee decisions form13 (which has been adapted over 

time), MMRCs determine pregnancy-relatedness and preventability, identify the medical and 

nonmedical contributors to the deaths, and make recommendations intended to eliminate 

preventable deaths. Through analysis of data from fourteen state MMRCs, we identify the 

characteristics of and factors contributing to pregnancy-related deaths caused by mental 

health conditions, including SUD. Based on the committees’ recommendations, we highlight 

opportunities for the prevention of pregnancy-related mental health deaths and for improved 

care during pregnancy and the postpartum year.
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Study Data And Methods

We conducted a cross-sectional analysis of pregnancy-related deaths in the period 2008–17 

and reviewed by MMRCs in Arizona (2016), Colorado (2008–12, 2014–15), Delaware 

(2009–17), Florida (2017), Georgia (2012–14), Hawaii (2015–16), Illinois (2015), Louisiana 

(2017), Mississippi (2016–17), North Carolina (2014–15), Ohio (2008–16), South Carolina 

(2014–17), Tennessee (2017), and Utah (2014–16).

Described in detail elsewhere,14,15 MMRCs convene at the local or state level to 

comprehensively review deaths occurring during pregnancy or within one year of the 

end of pregnancy. They have access to clinical and nonclinical information (from 

autopsy, prenatal care, law enforcement, and other reports) to more fully understand 

the circumstances surrounding each death and to develop recommendations to prevent 

similar deaths in the future. The data included in this report were voluntarily shared by 

the fourteen state MMRCs with the Centers for Disease Control and Prevention (CDC) 

through the Maternal Mortality Review Information Application.16 The application is a 

data system designed to facilitate and standardize MMRC functions by serving as a 

repository of abstracted information and committee deliberations on pregnancy-relatedness, 

preventability, contributing factors, and recommendations for prevention.

Specific methods for identifying deaths during or within one year of pregnancy vary by 

state, but in general, death records are linked to birth and fetal death records from the 

year of death and the year before death. Death records were also selected if the death 

record pregnancy checkbox indicated that the person was pregnant at the time of death or 

within one year of death;17 the death record included International Statistical Classification 
of Diseases and Related Health Problems, Tenth Revision, cause-of-death codes related 

to pregnancy (A34 and O00–96 or O98–99); or the cause-of-death description indicated 

pregnancy. Additional deaths may be identified through other modes such as hospital 

reporting.

This analysis did not involve human subjects as defined in 45 CFR 46.102(e)18 and therefore 

was not reviewed by an Institutional Review Board. Recognizing that pregnancy-associated 

deaths can occur among transgender or nonbinary people, we use the term “people” to 

include women and other people who are pregnant or postpartum.

DEFINITIONS AND DETERMINATINS

A death was considered pregnancy-related if the MMRC determined that the death was 

the result of a pregnancy complication, a chain of events initiated by pregnancy, or the 

aggravation of an unrelated condition by the physiologic effects of pregnancy. The CDC 

provided MMRCs with technical assistance, including coding of mental health conditions 

as the underlying cause of a pregnancy-related death. For this analysis, pregnancy-related 

deaths due to mental health conditions were defined as any pregnancy-related deaths for 

which the MMRC assigned mental health conditions, depression, or other psychiatric 

conditions as an underlying cause of death, including all suicides, as well as overdoses 

of unintentional (accidental) or unknown intent where SUD was indicated. Deaths with SUD 

indicated may include those with a SUD diagnosis in the abstracted records or where an 
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expert on the MMRC (such as a psychiatrist or psychologist) felt that the criteria for a 

diagnosis of SUD were met based on their review of the circumstances surrounding the 

death. To ensure standardized methodology across states, the CDC reviewed all pregnancy-

related deaths submitted by MMRCs for consistency with a standardized coding scheme (see 

online appendix exhibit A1).19 From this review, we identified five additional pregnancy-

related suicide deaths and four additional pregnancy-related unintentional overdoses for 

which the state MMRCs indicated that SUD contributed to the death but did not assign 

mental health conditions as the underlying cause and included them in our analysis. These 

findings will also guide future CDC technical assistance related to the classification of 

pregnancy-related suicide and overdose deaths.

Among all pregnancy-related deaths classified as being due to mental health conditions, the 

specific manner of death was categorized as suicide, unintentional poisoning/overdose, or 

other causes based on MMRC determination. For deaths missing an MMRC determination, 

at least two coauthors independently reviewed records entered into the Maternal Mortality 

Review Information Application to determine the specific manner of death. Manner of 

death categorized as other causes included four overdoses of unknown intent, one injury 

of unknown intent, and one noninjury death in which the MMRC determined that mental 

health conditions initiated the chain of events leading directly to death and should be the 

underlying cause.

For each death, MMRCs document whether the death was preventable (yes or no) and 

whether there was no chance, some chance, or a good chance that the death could have been 

averted by one or more reasonable changes to patient, family, provider, facility, community, 

or systems factors.13 A death is considered preventable if the MMRC determines that 

there was at least some chance of the death being averted by one or more reasonable 

changes to any of these factors. In such instances, the committee selects a “yes” response 

to preventability or indicates on the MMRC decisions form that there was some chance or a 

good chance that the outcome could have been altered. Timing of death relative to pregnancy 

was calculated as number of days between the death record date of death and the date of 

delivery indicated on the linked birth or fetal death record. For deaths without a linked 

record, the death record pregnancy checkbox was used to assign timing. We defined leading 

causes as causes with at least ten deaths.

Race and ethnicity were classified as non-Hispanic White, non-Hispanic Black, Hispanic, 

or non-Hispanic other race, using race or ethnicity on linked birth or fetal death 

records (64 percent) or from death records when birth or fetal death records were not 

available (36 percent). (Hereafter references to race are non-Hispanic unless otherwise 

indicated.) Age at death was determined using death records. Specific mental health 

conditions (anxiety disorder, postpartum depression, preexisting or history of depressive 

disorder, other mood or psychotic disorder [bipolar disorder and depression, psychoses, 

schizophrenia, and personality disorder], and substance use disorder), life stressors (unstable 

housing or homelessness, history of incarceration, removal of a child from the person’s 

custody or Child Protective Services involvement, medication instability, adverse childhood 

event, unemployment, domestic violence, previous suicide attempt or attempts, and recent 

miscarriage), and previous or current substance use (with or without diagnosis of SUD) were 
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identified through review of abstracted records and validated by at least two coauthors. If the 

abstracted records made no mention of a specific mental health condition, life stressor, or 

substance use, they were considered not present.

The MMRCs identified contributing factors from a list of twenty-five factors listed on the 

MMRC decisions form (see appendix exhibit A2);19 provided a description of each factor; 

and determined whether the factor should be categorized at the patient, family, provider, 

facility, community, or systems level. Contributing factors may be documented at multiple 

levels. MMRCs selected only factors that directly contributed to a death, not factors merely 

present in a decedent’s life. Actionable recommendations for prevention, addressing the 

identified contributing factors, were also made by MMRCs and documented on decision 

forms. Two coauthors performed a content analysis to categorize MMRC recommendations 

by topic area.

STATISTICAL ANALYSES

Descriptive results were calculated as counts and percentages. Chi-square or Fisher’s exact 

tests were used to assess differences in characteristics between pregnancy-related mental 

health deaths and pregnancy-related deaths from all other causes. Results were considered 

statistically significant at a p value less than 0.05. Percentages with a denominator of less 

than 10 were suppressed. All analyses were performed using SAS, version 9.4.

LIMITATIONS

These data are limited by the completeness and accuracy of the original and abstracted 

records. Life stressors and specific mental health conditions may be underestimated if 

information was not available to abstractors or documented during abstraction. Although 

our classification of SUD was limited to documentation in the abstracted records, MMRC 

experts may have determined that additional decedents met the criteria for SUD. Even 

so, unintentional overdoses and overdoses of unknown intent were assigned mental health 

conditions as an underlying cause of death only if the MMRC determined that SUD was 

present; these deaths may be undercounted because of underdiagnosis of SUD. Formal 

diagnoses for the specific mental health conditions could not always be differentiated 

from chart notes or self-report, and it was sometimes difficult to distinguish past versus 

current substance use. Data were aggregated over multiple years and jurisdictions and 

might not be nationally representative or reflect changes over time. Recognizing that mental 

health disorders (acute and chronic) are a risk factor for suicide and that treatment of 

these disorders is an important prevention opportunity,20 CDC guidance is for MMRCs to 

classify all pregnancy-related suicides as mental health deaths. It is possible that suicides 

not related to mental health conditions were included in our analysis. A previous report 

found that 66 percent of female suicide deaths had a diagnosed mental health condition.21 

Recommendations made by individual MMRCs might not be applicable across jurisdictions.

Study Results

Among all deaths reviewed by the fourteen state MMRCs from 2008 to 2017, there were 

421 pregnancy-related deaths with an underlying cause of death determination; 46 of them 
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(11 percent) were due to mental health conditions. Race and ethnicity data were available for 

96 percent of pregnancy-related mental health deaths. Most of the pregnancy-related mental 

health deaths (86 percent) occurred among White people (exhibit 1). This distribution of 

race and ethnicity differed significantly from that seen in pregnancy-related deaths from all 

other causes. Most of the pregnancy-related mental health deaths occurred among people 

who completed high school or less (52 percent) or who were covered by Medicaid during 

prenatal care or at time of delivery (63 percent). Differences in age, education, and Medicaid 

status distributions between pregnancy-related mental health deaths and pregnancy-related 

deaths from all other causes were not statistically significant.

PREVENTABILITY

A preventability determination was made for 79 percent of pregnancy-related deaths with 

a known cause of death; 68 percent were determined to be preventable (exhibit 1). Among 

these 226 preventable deaths, mental health conditions were the leading underlying cause 

(exhibit 2).

Among 37 pregnancy-related mental health deaths for which an MMRC preventability 

determination was made, 100 percent were determined preventable. In comparison, among 

295 pregnancy-related deaths from other causes and with a preventability determination, 64 

percent were determined preventable (exhibit 1).

TIMING OF DEATH

Timing of death differed significantly for mental health deaths compared with other causes; 

63 percent of pregnancy-related mental health deaths occurred 43–365 days postpartum, 

compared with 18 percent of deaths from other causes (exhibit 1).

MANNER OF DEATH

Exhibit 3 provides more detail on pregnancy-related deaths determined to have mental 

health causes. Among the forty-six such deaths, 63 percent were suicides, 24 percent were 

unintentional poisonings/overdoses, and 13 percent were classified as other causes. Among 

suicides, 34 percent were firearm injury deaths, 34 percent were hanging deaths, 14 percent 

were intentional poisonings/overdoses, and 17 percent were other means of fatal injury. In 

total, 41 percent of pregnancy-related mental health deaths were overdoses or poisonings: 

58 percent were unintentional, 21 percent were intentional, and 21 percent were of unknown 

intent (data not shown).

MENTAL HEALTH CONDITIONS

Mental health conditions noted in the abstracted records for pregnancy-related mental health 

deaths included preexisting or history of depressive disorder, anxiety disorder, SUD, other 

mood or psychotic disorder, and postpartum depression; each person could have multiple 

conditions (exhibit 3).

SUBSTANCE USE AND LIFE STRESSORS

History of or current substance use (with or without diagnosis of SUD) was present in 

67 percent of deaths. Common life stressors among people with pregnancy-related mental 
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health deaths included medication instability, defined as an indication that the person 

stopped taking psychiatric drugs or medications for treatment of SUD or had a change in 

medication or dosage during pregnancy or postpartum (39 percent); removal of a child from 

the person’s custody or Child Protective Services involvement (24 percent); and previous 

suicide attempt or attempts (22 percent) (exhibit 3).

CONTRIBUTING FACTORS

Among the forty-six pregnancy-related mental health deaths in our data, MMRCs identified 

an average of six contributing factors per death. Of 289 total contributing factors, 148 (51 

percent) were classified as occurring at the patient or family level, 60 (21 percent) at the 

system level, 59 (20 percent) at the provider level, and 11 (4 percent) each at the facility 

and community levels (data not shown). At the patient or family level, the most common 

factors were mental health conditions (20 percent), SUD (17 percent), adherence to medical 

recommendations (8 percent), social support or isolation (7 percent), knowledge (7 percent), 

and chronic disease (7 percent) (exhibit 4). Frequent contributing factors at the system level 

included continuity of care (n = 21, 35 percent), access or financial factors (n = 9, 15 

percent), and communication (n = 5, 8 percent). At the community level, frequent factors 

included cultural or religious factors (n = 3, 27 percent) and social support or isolation (n = 

2, 18 percent) (data not shown).

RECOMMENDATIONS FOR PREVENTION

MMRC recommendations for preventing pregnancy-related mental health deaths ranged 

from individual, patient-level changes to larger community and systems changes that address 

social determinants of health. Topic areas included coordination of care; access to and 

availability of naloxone to treat opioid overdose; access to treatment and services for SUD 

and mental health conditions; prescribing practices; screenings and assessments; social, 

family, and peer support; and education for patients, providers, and the public. Illustrative 

examples of MMRC recommendations are in appendix exhibit A3.19

Discussion

Using data on pregnancy-related deaths from fourteen state Maternal Mortality Review 

Committees, we found that nearly one in nine pregnancy-related deaths had mental health 

conditions as the underlying cause. Among pregnancy-related mental health deaths with 

a preventability determination, 100 percent were preventable. Whereas 86 percent of 

pregnancy-related mental health deaths occurred among White people, only 2 percent 

occurred among Black people. The observed racial and ethnic disparities may reflect actual 

differences in leading causes of death, as well as differences in screening and identification 

practices. For example, White people are more likely to be screened for depression at 

delivery than Black people.22 Our finding is consistent with prior studies showing that US 

suicide and overdose deaths are higher among White people than Black people.23,24

Although 43 percent of 2017 US deliveries were covered by Medicaid,25 63 percent of 

people with a pregnancy-related mental health death were covered by Medicaid during 

prenatal care or at delivery. People with lower socioeconomic status often enter prenatal 
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care later than more advantaged people, and they experience multiple barriers to accessing 

mental health care.10,26 Although the American Rescue Plan Act of 2021 gives states the 

temporary option to extend Medicaid postpartum coverage from sixty days to one year using 

a state plan amendment,27 pregnancy-related Medicaid eligibility for coverage ceases sixty 

days after delivery in most circumstances. Coverage may be extended though state-specific 

waivers, state Medicaid expansion, or other Medicaid eligibility categories such as for low-

income parents. However, income thresholds are generally lower than the pregnancy income 

threshold.28 One in five people with recent live births whose prenatal care was covered by 

Medicaid report not currently having insurance coverage two to six months postpartum.29 

The high percentage of pregnancy-related mental health deaths occurring 43–365 days 

postpartum can be used to inform discussions of Medicaid coverage that extends through 

the year postpartum for mental health screening and treatment continuation. Research shows 

that reimbursement of multiple postpartum visits instead of only a single visit may help 

ensure continued and coordinated care during the postpartum period.30,31

The finding that most people with a pregnancy-related mental health death had a history of 

depression highlights the potential need for ongoing prevention and treatment. The MMRC 

recommendations offer suggestions for addressing gaps in mental health services, including 

postpartum home visiting services, increased access to crisis response and walk-in centers 

for people needing substance use or mental health treatment, and screening for postpartum 

depression during postpartum visits. We found that previous or current substance use was 

present among 67 percent of pregnancy-related mental health deaths. The American College 

of Obstetricians and Gynecologists has several recommendations to address substance use 

during pregnancy, including provision of medications for opioid use disorders and programs 

to prevent relapse during the postpartum period.32,33 Clinical recommendations also exist 

for providers to screen mothers for postpartum depression during well-child visits and to 

screen all adults for depression during primary care visits.9,34 Integration of mental health 

and substance use services is needed for people with comorbid conditions.4

Pregnancy-related mental health deaths were more likely to be classified as preventable 

compared with deaths from other causes. Although mental health conditions were previously 

found to be the sixth leading underlying cause of all pregnancy-related deaths,2 we found 

them to be the leading cause among preventable deaths. Because obstetric providers are in 

an ideal position to intervene and address perinatal mental health, mental health care should 

be integrated into obstetric care.6,8 Coordination of care between obstetric, mental health, 

and substance use providers, including personalized transfer of care, has been shown to be 

crucial for ensuring prompt follow-up and receipt of care.30 Screenings should be performed 

in the context of systems that ensure diagnosis, treatment, and follow-up.6,34,35

Almost a quarter of pregnancy-related mental health deaths had documentation that there 

was removal of a child from the person’s custody or Child Protective Services involvement. 

Although it is hard to distinguish the role that this involvement played in subsequent 

substance use or suicidal ideation, there has been documentation of greater Child Protective 

Services involvement among mothers with mental health diagnoses, with amplified effects 

among those with mental health and SUD disorders, compared to mothers without such 

diagnoses.36 Our finding highlights a potential missed opportunity for coordination between 
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child welfare and obstetric or mental health providers to offer support and resources.37 

Programs such as Healthy Start; Special Supplemental Nutrition Program for Women, 

Infants, and Children; and organizations focused on home visitation and intimate partner 

violence prevention may also regularly interact with pregnant and postpartum people and 

could consider ways to offer screening and linkage to needed care and resources.

The contributing factors and MMRC recommendations highlight opportunities to prioritize 

interventions to reduce pregnancy-related mental health deaths. Although most contributing 

factors were classified at the patient or family level, what is experienced at this level has 

larger societal drivers and effects. This is emphasized by the focus of the recommendations 

at the community or system levels, which address factors that may be beyond the control 

of an individual patient or provider. By continuing to broaden their understanding and 

reporting of social and structural factors contributing to these deaths, MMRCs can increase 

the information available to guide community- and system-level prevention interventions.

Conclusion

MMRC data offer the most comprehensive view of the events leading to the death of 

pregnant and postpartum people. Our findings show that maternal health cannot be promoted 

without addressing maternal mental health. As evidenced by MMRC recommendations, 

there are many opportunities for preventing pregnancy-related mental health deaths through 

improvements in coordination of care; access to and availability of naloxone; access to 

treatment and services for SUD and other mental health conditions; prescribing practices; 

screenings and assessments; social, family, and peer support; and education for patients, 

providers, and the public. The MMRC recommendations can be used to prioritize 

interventions to avoid preventable pregnancy-related deaths attributable to mental health 

conditions and can inform strategies that enable screening, care coordination and transition 

across providers, and continuation of care throughout pregnancy and the year postpartum.
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Exhibit 2: Leading causes of pregnancy-related death among deaths determined to be 
preventable in 14 US states, 2008–17
SOURCE Authors’ analysis of pregnancy-related deaths occurring during the period 2008–17 

and determined by fourteen state Maternal Mortality Review Committees (as listed in the 

text) to be preventable. NOTES N = 226. Leading causes were defined as causes with at least 

ten deaths. Percentages do not sum to 100 percent.
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EXHIBIT 4: Contributing factors at the patient or family level for pregnancy-related deaths 
attributable to mental health conditions in 14 US states, 2008–17
SOURCE Authors’ analysis of pregnancy-related deaths attributable to mental health 

conditions occurring during the period 2008–17 and reviewed by fourteen state Maternal 

Mortality Review Committees (as listed in the text). NOTE There were a total of 148 

contributing factors classified at the patient or family level.
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