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Learning Objectives

Understand the definition of pregnancy-associated and 
pregnancy-related deaths

Review CDC and SC data on maternal mortality

Describe ways to decrease maternal mortality and 
improve racial equity in South Carolina



Key Definitions

A pregnancy-associated death is the death of a woman (during 
pregnancy or within one year of pregnancy) that is temporally
related to pregnancy.

A pregnancy-related death is a subset of pregnancy-associated 
deaths that is related to or are aggravated by pregnancy.

Building U.S. Capacity to Review and Prevent Maternal Deaths. (2018) Report from nine maternal mortality review committees.



The Maternal Mortality Rate1 is reported as

# of maternal deaths per 100,000 live births

The Pregnancy-Related Mortality Ratio2 is reported as

# of pregnancy-related deaths per 100,000 live births

1Deaths occurring during pregnancy or within 42 days of delivery. Maternal deaths are identified by ICD-10 codes as listed on the death certificate.

2 Deaths occurring during pregnancy or within one year of pregnancy. Pregnancy-related deaths are identified by the pregnancy checkbox and/or death 

certificate linked to fetal deaths or birth certificate.





Measuring Maternal Deaths: NCHS

8



Measuring Maternal Deaths: NCHS
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CDC – National Center for Health Statistics 
(NCHS)

Death Certificates

ICD-10 coding

During pregnancy; up to 42 days

Maternal Death

Maternal Mortality Rate:
# of Maternal deaths per 100,000 live 
births

Statistical: National trends & 
international comparison



Measuring Maternal Deaths: NCHS
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Measuring Maternal Deaths: NCHS
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Measuring Maternal Deaths: Pregnancy 
Mortality Surveillance System (PMSS)

CDC – ACOG working group (1986)

Clinical relevance instead of rule-based 
designation of cause of death



Measuring Maternal Deaths: PMSS
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CDC – National Center for Health 
Statistics (NCHS)

CDC – Pregnancy Mortality 
Surveillance System (PMSS)

Death Certificates Death certificates; Linked birth
and fetal death certificates; 
other info sent by jurisdictions

Linkage increases
• Identification (40-50%)
• Information available to classify deaths

• Timing
• Pregnancy history
• Health

News articles/obituaries increase information about context



Measuring Maternal Deaths: PMSS
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CDC – National Center for Health 
Statistics (NCHS)

CDC – Pregnancy Mortality 
Surveillance System (PMSS)

Death Certificates Death certificates; Linked birth
and fetal death certificates; 
other info sent by jurisdictions

ICD-10 coding Clinical epidemiologists

During pregnancy; up to 42 
days

During pregnancy; up to 1 year

Maternal Mortality Rate:
# of Maternal deaths per 
100,000 live births

Pregnancy-related Mortality 
Ratio:
# of Pregnancy-related Deaths 
per 100,000 live births

Statistical: 
National trends & 
international comparison

Analyze clinical factors, publish 
information that may lead to 
prevention strategies



Measuring Maternal Deaths: NCHS & PMSS



Measuring Maternal Deaths: NCHS & PMSS



Measuring Maternal Deaths: PMSS
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PMSS: Causes of Pregnancy-related Death
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PMSS: Causes of Pregnancy-related Death



PMSS: Percent >42 days
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PMSS: State Variation



PMSS: State Variation
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Petersen EE, Davis NL, Goodman D, et al. Racial/Ethnic Disparities in Pregnancy-
Related Deaths — United States, 2007–2016. MMWR Morb Mortal Wkly Rep 
2019;68:762–765
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Disparity implies inequality often where a 
greater equality might b reasonably expected



PMSS: Disparity Ratio by Tertile
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Petersen EE, Davis NL, Goodman D, et al. Racial/Ethnic Disparities in Pregnancy-Related Deaths 
— United States, 2007–2016. MMWR Morb Mortal Wkly Rep 2019;68:762–765



PMSS: by Age Grouping
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Petersen EE, Davis NL, Goodman D, et al. Racial/Ethnic Disparities in Pregnancy-Related 
Deaths — United States, 2007–2016. MMWR Morb Mortal Wkly Rep 2019;68:762–765



PMSS: by Education Grouping

Petersen EE, Davis NL, Goodman D, et al. Racial/Ethnic Disparities in 
Pregnancy-Related Deaths — United States, 2007–2016. MMWR Morb Mortal 
Wkly Rep 2019;68:762–765



Preventing Maternal Deaths:
Maternal Mortality Review Committees (MMRCs)
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Preventing Maternal Deaths
Committee reporting forms

MMRIA
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MMRC Example: A Cardiomyopathy Death

• Prenatal care

• Intrapartum and postpartum care

• Any postpartum visits

• Informant ( family interviews)

• Social determinants of health

• Demographics



MMRC Example: A Cardiomyopathy Death
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MMRC Example: A Cardiomyopathy Death
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Kramer MR, Strahan AE, Preslar J, Zaharatos J, ST. Pierre A, Grant J, Davis NL, Goodman D, 
Callaghan W, Changing the conversation: Applying a health equity framework to maternal 
mortality reviews, American Journal of Obstetrics and Gynecology (2019), doi: 
https://doi.org/10.1016/j.ajog.2019.08.057



MMRCs Equity Framework
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MMRCs: Equity Framework



MMRCs: are NOT…
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www.reviewtoaction.org

http://www.reviewtoaction.org/


MMRCs: Not New





(Re)Growth of MMRCs across the US
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MMRIA in the Southeast
Region IV

MS

AL

GA

FL

SC

TN

NC

KY
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Davis NL, Smoots AN, Goodman DA. Pregnancy-Related Deaths: Data from 14 U.S. Maternal Mortality Review Committees, 
2008-2017. Atlanta, GA: Centers for Disease Control and Prevention, U.S. Department of Health and Human Services; 2019
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Definition
A death is considered preventable if the committee 
determines there was at least some chance of the death 
being averted by one or more reasonable changes to 
patient, family, provider, facility, system and/or 
community factors.

Why
MMRCs determine preventability to prioritize 
interventions with the greatest opportunity for impact.



Every Death Reflects a Web 
of Missed Opportunities

Factors playing a part can include:

Access to care

Missed or delayed diagnoses

Not recognizing warning signsMost deaths 
are preventable, no matter when they 
occur 

We can better identify and close gaps in 
access to quality care

Building U.S. Capacity to Review and Prevent Maternal Deaths. (2018) Report from nine maternal mortality review committees.



The Way Forward

Health Care providers can:

Help patients manage chronic conditions

Communicate with patients about early warning signs 

Use tools to flag warning signs early so women can receive 
timely treatment

Building U.S. Capacity to Review and Prevent Maternal Deaths. (2018) Report from nine maternal mortality review committees.



The Way Forward

Hospitals and Health Systems can

Standardize coordination of care and response to 
emergencies ( Safety bundles)

Improve delivery of quality prenatal and postpartum care

Train non obstetric providers to consider recent pregnancy 
history

Building U.S. Capacity to Review and Prevent Maternal Deaths. (2018) Report from nine maternal mortality review committees.



The Way Forward

States and Communities can:

Assess and coordinate delivery hospitals for risk appropriate 
care

Support review of the causes behind every maternal death

Building U.S. Capacity to Review and Prevent Maternal Deaths. (2018) Report from nine maternal mortality review committees.



The Way Forward

Women and their Families can:

Know and communicate about symptoms of complications

Note pregnancy history any time medical care is received in 
the year after delivery

Building U.S. Capacity to Review and Prevent Maternal Deaths. (2018) Report from nine maternal mortality review committees.



Committee established  by statute – 2016

Meets quarterly

Voluntary reporting

Annual report to the legislature

https://www.scstatehouse.gov/reports/DHEC/MMMR%202019%20Legislative%20Brief%20-%20Revised%2003182019.pdf



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

Multidisciplinary

Actively practicing

Based on ACOG and CDC recommendations

Three- to four-year terms

75% attendance requirements

Renewable once



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

3 YEARS

• ACOG

• MRM/OB each Regional Perinatal Center 
(RPC)

• SC Perinatal Association

• Coroner

• SC Hospital Association

• SC Department of Health and Human 
Services (DHHS)

• OB MD FQHC

• OB MD Level II hospital

4 YEARS

• OB Anesthesia

• Cardiology

• Domestic Violence

• Midwife

• Law Enforcement

• Alcohol and Drug Abuse

• Regional Systems Developers 
(RSDs)

• Family Medicine

• Psychiatry/Behavioral Medicine



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

https://www.scstatehouse.gov/reports/DHEC/MMMR%202019%20Legislative%20Brief%20-%20Revised%2003182019.pdf



https://www.scstatehouse.gov/reports/DHEC/MMMR%202019%20Legislative%20Brief%20-%20Revised%2003182019.pdf



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

https://www.scstatehouse.gov/reports/DHEC/MMMR%202019%20Legislative%20Brief%20-%20Revised%2003182019.pdf



Preventability

A death is considered preventable if the committee 
determines that there was some chance of the death 
being averted by one or more reasonable changes to 
patient, community, provider, health facility, and/or 
system factors.

Most common preventable causes of death include:
Cardiovascular and cardiac conditions
Hemorrhage
Infection
Embolism

Building U.S. Capacity to Review and Prevent Maternal Deaths. (2018) Report from nine maternal mortality review committees.



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

SC MMMRC ACCOMPLISHMENTS

SC uses the MMRIA reporting format

CDC-developed
Makes our data more powerful
Assist with identifying social determinants
Includes community factors



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

Voluntary reporting   mmmr@dhec.sc.gov

Matching maternal death certificates with fetal live 
birth/death certificates ( new in 2019)
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SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

SC MMMRC ACCOMPLISHMENTS

South Carolina contributed aggregate 
state data to national surveillance efforts 
and CDC publications





SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

SC MMMRC ACCOMPLISHMENTS

Annual Report to the South Carolina Birth 
Outcomes Initiative (SC BOI) each Spring

Annual Report to the SC General Assembly
https://www.scstatehouse.gov/reports/DHEC/MMMR%202019%20Legislative%20Brief
%20-%20Revised%2003182019.pdf



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

RECOMMENDATIONS

Information to state cardiologists ?? 
One question on intake forms?

Are you  planning a pregnancy in 
the next year? – with referral 
information readily available



SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

RECOMMENDATIONS

Support for Maternal levels of care
Women at high risk for complications receive care in facilities prepared 
to provide the required level of specialized care  can improve outcomes

SC is becoming an AIM state

Adopt hemorrhage and hypertension protocols at every birthing 
facility in the state

Continued support for SimCoach
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SC Maternal Morbidity and Mortality
Review Committee (MMMRC)

NEXT STEPS

Removed barriers to accessing data 
(recent passing of bill!)

Identify funding ( still a work in 
progress)

Family or informant interviews

Improve reporting of maternal deaths

• Increase reporting through mmmr@dhec.sc.gov

• Make reporting a requirement

• Linkage of maternal death/live birth, fetal death 
certificates
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Thanks and Questions!

Judith.burgis@prismahealth.org


