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National Sources of Maternal 
Mortality Information

CDC – National Center for Health 
Statistics (NCHS)

Data Source Death certificates

Time Frame During pregnancy – 42 days

Source of 
Classification

ICD-10 codes

Terms Maternal death

Measure
Maternal Mortality Rate - # of Maternal 

Deaths per 100,000 live births

Purpose
Show national trends and provide a 
basis for international comparison

As shown in: 

St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing 

maternal deaths.  Obstetrics and Gynecology. 131; 138-142.
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So…
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National Sources of Maternal 
Mortality Information

As shown in: 

St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing 

maternal deaths.  Obstetrics and Gynecology. 131; 138-142.

CDC – National Center for Health 
Statistics (NCHS)

CDC – Pregnancy Mortality 
Surveillance System (PMSS)

Data Source Death certificates
Death certificates linked to fetal death 

and birth certificates

Time Frame During pregnancy – 42 days During pregnancy – 365 days

Source of 
Classification

ICD-10 codes Medical epidemiologists (PMSS-MM)

Terms Maternal death

Pregnancy associated, 
(Associated and) Pregnancy related, 

(Associated but) Not pregnancy
related

Measure
Maternal Mortality Rate - # of Maternal 

Deaths per 100,000 live births

Pregnancy Related Mortality Ratio - # 
of Pregnancy Related Deaths per 

100,000 live births

Purpose
Show national trends and provide a 
basis for international comparison

Analyze clinical factors associated 
with deaths, publish information that 

may lead to prevention strategies

Since 

1986!
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National Sources of Maternal 
Mortality Information

PRMR: Pregnancy-related mortality ratio

MMR: Maternal mortality rate

http://www.cdc.gov/reproductivehealth/maternalinfanthealth/pmss.html
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National Sources of Maternal 
Mortality Information

As shown in: 

St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing 

maternal deaths.  Obstetrics and Gynecology. 131; 138-142.

CDC – National Center for Health 
Statistics (NCHS)

CDC – Pregnancy Mortality 
Surveillance System (PMSS)

Data Source Death certificates
Death certificates linked to fetal death 

and birth certificates
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ICD-10 codes Medical epidemiologists (PMSS-MM)

Terms Maternal death

Pregnancy associated, 
(Associated and) Pregnancy related, 

(Associated but) Not pregnancy
related

Measure
Maternal Mortality Rate - # of Maternal 
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1986!

But... 

limited

So…
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CDC – National Center for Health 
Statistics (NCHS)

CDC – Pregnancy Mortality 
Surveillance System (PMSS)

Data Source Death certificates
Death certificates linked to fetal death 

and birth certificates

Death certificates linked to fetal death 
and birth certificates, medical 

records, social service records, 
autopsy, informant interviews…

Time Frame During pregnancy – 42 days During pregnancy – 365 days During pregnancy – 365 days

Source of 
Classification

ICD-10 codes Medical epidemiologists (PMSS-MM) Multidisciplinary committees

Terms Maternal death

Pregnancy associated, 
(Associated and) Pregnancy related, 

(Associated but) Not pregnancy
related

Pregnancy associated, 
(Associated and) Pregnancy related, 

(Associated but) Not pregnancy
related

Measure
Maternal Mortality Rate - # of Maternal 

Deaths per 100,000 live births

Pregnancy Related Mortality Ratio - # 
of Pregnancy Related Deaths per 

100,000 live births

Pregnancy Related Mortality Ratio - # 
of Pregnancy Related Deaths per 

100,000 live births

Purpose
Show national trends and provide a 
basis for international comparison

Analyze clinical factors associated 
with deaths, publish information that 

may lead to prevention strategies

Understand medical and non-
medical contributors to deaths, 

prioritize interventions that 
effectively reduce maternal deaths

Nicely reviewed in: 
• Callaghan, William M. 2012. Overview of maternal mortality in the United States. Seminars in perinatology. 36; 1: 2-6.
• Berg C, et al. (Editors). Strategies to reduce pregnancy-related deaths: from identification and review to action. Atlanta: Centers for Disease Control and Prevention; 2001

Maternal Mortality Review 
Committees

Unique Role of MMRCs
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have access to multiple sources of 
information that provide a deeper 

surrounding a woman’s death.  With 
these insights review committees 

. 

Unique Role of MMRCs
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Deaths

Near Misses

Severe Maternal 
Morbidity

Maternal Morbidity Requiring 
Hospitalization

Maternal Morbidity Resulting in 
Emergency Department Visit

Maternal Morbidity Resulting in 
Primary Care Visit

Power of MMRCs
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Deaths

Near Misses

Severe Maternal 
Morbidity

Maternal Morbidity Requiring 
Hospitalization

Maternal Morbidity Resulting in 
Emergency Department Visit

Maternal Morbidity Resulting in 
Primary Care Visit

Eliminate 

preventable 

maternal deaths

Reduce 

maternal 

morbidity

Improve 

population 

health of 

women

Power of MMRCs
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1930 New York Academy of Medicine &

Philadelphia County Medical Society

1968 44 States + D.C.

2012 18 States + Philadelphia

2018 Reviewing:

36 States + Philadelphia & NYC

Planning:

6 States + Puerto Rico + D.C.

Maternal Mortality Review in 
the U.S. Today
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• Systematic data collection and use

Maternal Mortality Review Information Application (MMRIA)

• Technical assistance and training

In-person and distance-based, conferences

• Access to resources and learning

www.ReviewtoAction.org

• Innovate

Socio-spatial dashboard

Informant Interview

MMRC Support Strategies



Report from Nine Maternal Mortality 
Review Committees
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Pregnancy-
Associated Deaths

Pregnancy-Related 
Death

Both temporally and 
causally related to 

pregnancy

Pregnancy-
Associated but NOT 

Related Death

Only temporally related 
to pregnancy

Unable to 
Determine

As shown in: 

St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing maternal deaths. Obstetrics and 

Gynecology. 131; 138-142.

Terminology
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The Data

• 9 Committees

• 855 potentially pregnancy-related deaths

• 680 valid pregnancy-associated deaths for which 

pregnancy-relatedness could be determined

• 237 pregnancy-related deaths
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The Data

• Two questions overlap with PMSS

• Four questions unique to committee 

data



Was the Death Pregnancy-Related?
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Distribution of Pregnancy-Related Deaths by Timing of Death in 

Relation to Pregnancy



What was the Cause of Death?
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Leading Underlying Causes of Pregnancy-Related Deaths
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Leading Underlying Causes of Pregnancy-Related Deaths, 

by Race-Ethnicity



Was the Death Preventable?
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Preventable
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.
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Preventable
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.
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Distribution of Preventability Among Pregnancy-Related Deaths
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Distribution of Preventability Among Pregnancy-Related Deaths, 

by Cause of Death



What were the Factors that 
Contributed to this Death?
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Distribution of Contributing Factors among Pregnancy-Related Deaths
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Hemorrhage

Factor Level

(% of total factors)

Most Common Factor Class(es)

(% of level-specific classes)
Common Themes

Provider Assessment Delayed or missed diagnosis or treatment

(31.0%) (33.3%) Ineffective treatments

Knowledge Failure to seek consultation

(13.3%)

Systems of Care Personnel Inadequate training

(36.0%) (27.8%) Inadequate or unavailable personnel

Policies/Procedures Lack of applicable policies and procedures

(19.4%)

Continuity of Care/Care Coordination

(16.7%)
Lack of coordination and communication 

between providers that supports patient 

management

Contributing factors by leading causes of pregnancy-related death



What are the recommendations 
and actions that address those 

contributing factors?
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Recommendation themes:

Improve training

Enforce policies and procedures

Adopt maternal levels of care/ensure appropriate level of care determination

Improve access to care

Improve patient/provider communication

Improve patient management for mental health conditions

Improve procedures related to communication and coordination between 
providers

Improve standards regarding assessment, diagnosis and treatment decisions

Improve policies related to patient management, communication and coordination 
between providers, and language translation

Improve policies regarding prevention initiatives, including screening procedures 
and substance use prevention or treatment programs
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Recommendation Themes for Action, with Select Examples

Improve Training

Training on safe methods and medication during labor induction, including appropriate use of vacuum 

and forceps during delivery

Provider education on how to perform cardiac exams

Training on caring for patients with drug addiction

Death certificate training for clinicians

Training for emergency room staff on the care of pregnant women

Training on how to administer mental health and suicide assessments and steps following positive results

Improve Procedures Related To Communication and Coordination Between Providers

Determine who will care for specific high-risk obstetric patients and expertise required for procedures

Identify quality improvement procedures and implement periodic drills, including obstetric emergency 

drills for birthing hospitals

Improve hand-off communication

Improve communication with emergency  room staff



What is the Anticipated Impact of 
Those Actions if Implemented?
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Impacts of Actions
Small

Education /

Counseling

Medium

Clinical intervention 
and Coordination of 

Care

Large

Long-lasting protective 
interventions

Extra Large

Change in context

Giant

Address Social Determinants of 
Health
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Recommendation Themes for Action and Estimated Potential for 

Impact if Implemented, by Cause of Death
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Emerging Issues

• Maternal Mental Health Conditions – an Update

• Severe Maternal Morbidity Review

• Incorporating Equity – an Update
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What we are really excited about:

• Significant progress towards providing comprehensive data

• Able to analyze all 6 key questions

• Recommendations for prevention

• Socio-spatial dashboard
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What’s next

• Manuscripts using data from 14 MMRCs

• Deeper dive into specific causes of death

• To be released over next year



Review to Action
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Recommendations  Action
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Recommendations  Action

MMR Data-Driven 
Campaign to Prevent Deaths from 

Pregnancy-related Depression and Anxiety
Postpartum.net/Colorado



Community-Level Considerations 
for Maternal Mortality Review 

Committees
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All cause 

mortality among 

women

Infant 

mortality

Obesity, DM, 

HTN, CVD

Preterm birth 

& SGA

Poverty

Chronic 

stress

Social 

support

Perceived 

discrimination

Access to 

health care

Quality of 

health careNeighborhood 

deprivation

Social determinants of women’s morbidity & mortality?

From Michael Kramer (Emory)

Challenge: Inequity
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Distribution of contributing factors among pregnancy-related deaths

Challenge: Inequity
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Why is attribution of Community-level 
contributing factors so low among the 
Nine Committees that contributed data?

Challenge: Inequity
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Why is attribution of Community-level 
contributing factors so low among the 
Nine Committees that contributed data?

1. MMRCs do not have information

Challenge: Inequity
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Why is attribution of Community-level 
contributing factors so low among the 
Nine Committees that contributed data?

1. MMRCs do not have information

2. Perceived as beyond their capacity

Challenge: Inequity
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Bringing in data and building capacity:

1. Geocoding

2. Indicators

3. Dashboard

4. Potential interventions

Challenge: Inequity
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Place-based data: abstractor view

Geocoding: 
How it works in MMRIA
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5 domains with examples of indicators

Socio-Spatial Framework:
Domains and Indicators

General 

Health 

Services

Primary care 
provider 

availability

Medicaid 
eligible

Uninsured

…

Reproductive 

Health Services

Obstetrician 
availability

Certified 
Nurse 

Midwife 
availability

Family 
planning 

needs

…

Behavioral 

Health

Mental health 
provider 

availability

Frequent 
mental 
distress

Unmet 
substance use 

needs

…

Transportation

Rural/Urban 
composition

Car 
ownership

Public transit 
availability

…

Social and 

Economic

Persistent 
poverty

Violent crime

Income 
inequality

…

Adapted from: Report from Nine Maternal Mortality Review Committees. http://www.reviewtoaction.org/rsc-ra/term/70



58

Socio-Spatial Dashboard: 
Committee Member View

Report from Nine Maternal Mortality Review Committees. http://www.reviewtoaction.org/rsc-ra/term/70
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Each indicator plotted:
• The red line is the absolute value for 

the woman’s local area/neighborhood

• Two boxplots represent the observed  
variation in the indicator:

• National variation (purple)

• State variation (pink)
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What context do we gain from the 
geospatial indicators?

The county where this mother lived had:

• A shortage of family planning and OB services

• Higher poverty and income inequality relative to the 
rest of the state

• Higher violent crime

• Greater housing shortages

• Low car ownership

• High unmet need for substance use treatment
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Examples of possible interventions

Conversation Starters

Primary 

Care 

Provider 

Availability

Telemedicine

Training & 
loan 

repayment 
programs

Mobile 
health units

…

Mental Health 

Provider 

Availability

Telemedicine

Reimbursement 
for screening

Integration of 
mental health 

services

…

Public 

Transit 

Availability 

Grants

Reimbursement 
for non-

emergency 
transportation

Ride hailing
partnerships

…

Current 

Poverty & 

Persistent 

Poverty

Integrated 
referrals to 

social 
services 

supports in 
clinical 
models

Group 
prenatal care

…

Ability to 

Speak 

English

State 
certification of 

medical 
interpreters

Reimbursement 
for language 

services

Video medical 
interpretation

…

Adapted from: Report from Nine Maternal Mortality Review Committees. http://www.reviewtoaction.org/rsc-ra/term/70



62

Process:

1. Generate list of MMRIA case IDs and their 
geocodes for all pregnancy-related deaths for 
most recent year

2. Dashboard created for each death

3. Subcommittee re-discusses contributing factors 
and recommendations for each death, taking into 
account socio-spatial information

4. Contributing factors and recommendations 
entered into MMRIA

5. Findings reported back to full MMRC

Proposed Pilot
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Benefits:

• Better understanding of community-level context 
of women

• Prioritize interventions that have the potential to 
address inequity

• Help inform policy priorities to improve the health 
of all women of reproductive age

Proposed Pilot



Questions?



Contact Us!

Nicole Davis:

dwg4@cdc.gov

Julie Zaharatos:

jzaharatos@cdc.gov


