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CDC Division of Reproductive Health Pregnancy-related 
Mortality Surveillance Programs: PMSS and MMRCs 

Pregnancy Mortality Surveillance System 
(PMSS) 

Data Source Death records, and death records linked birth or fetal 
death records, additional information as available 

Time Frame During pregnancy – 1 year 

Source of Classification Medical epidemiologists 

Terms Pregnancy-associated, (Associated and) Pregnancy-related, 
(Associated but) Not pregnancy-related 

Measure Pregnancy-Related Mortality Ratio - # of Pregnancy 
Related Deaths per 100,000 live births 

Purpose 
Analyze clinical factors associated with deaths, publish 
national information that supports interpretation and 
uptake of information among clinical & public health 
practitioners 

– 

-
-

-

-

-

Death records, and death records linked birth or fetal 
death records, medical records, social service records, 
autopsy, informant interviews, etc.

During pregnancy 1 year

Multidisciplinary committees

Pregnancy associated, (Associated and) Pregnancy
related, (Associated but) Not pregnancy related

Pregnancy Related Mortality Ratio # of Pregnancy 
Related Deaths per 100,000 live births

Understand medical and non medical contributors to 
deaths, inform prioritization of interventions that 
effectively reduce pregnancy related deaths

Jurisdiction-based Maternal Mortality 
Review Committees (MMRCs)

Adapted from: St. Pierre A, Zaharatos J, Goodman D, Callaghan WM. Challenges and opportunities in identifying, reviewing, and preventing maternal deaths. Obstet Gynecol. 2018;131(1):138–142 2 



Pregnancy-related Mortality Ratio by Year: 
2001-2020, Pregnancy Mortality Surveillance System (PMSS) 

*Pregnancy-related deaths per 100,000 live births 
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance/index.html 3 
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62.8 

Non-Hi,spanic Native Non-His~nic Black 
Hawaii,an or Other Pacific 

lsrander 

• Pregnancy-related deaths pe.- 100,000 l ive Dirths 

63.4 

Noo-Hispanic Americ:an 
Indian or Alaska Native 

■ 2017-2019 ■ 2020 

Non-Hispanic White Hispanic Non-His~nicAsian Non-Hispanic M ultip te 
Flace 

Race or ethnicity was mi~ng for 1_4% of pregnancy-.-elateo deaths in 2017-2019 and 0-3% in 2020_ 

.,..,The pregna~llated mortality ratio wa:s n.o,t c:.alcu lated for penon:s identified as. noni-Hispanic Native Hawaiian or- Other Pacific Islander becaiu.se we c:on.sicfer c:ounts fewe,r than 8 a:s 

produci:ng a pregnancy~l!ated mortality ratio not .-ellable enou,gh fur reporti:ng_ 

.,.., •rho.se identified as biracial .and mul:tiradal are groupecl as m u1tiple race_ This race-ethnicity das.sif"ocation w as not a-Yailable from 2017-2019 P.MSS data_ 

Pregnancy-related Mortality Ratio by Race-ethnicity, 
2017-2019 and 2020, PMSS 
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Pregnancy-related Mortality Ratio by Urban-Rural 
Classification, 2017-2019 and 2020, PMSS 

https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance/index.html 5 
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CDC Division of Reproductive Health Pregnancy-related 
Mortality Surveillance Programs: PMSS and MMRCs 

Pregnancy Mortality Surveillance System 
(PMSS) 

Jurisdiction-based Maternal Mortality 
Review Committees (MMRCs) 

Data Source Death records, and death records linked birth or fetal 
death records, additional information as available 

Death records, and death records linked birth or fetal 
death records, medical records, social service records, 
autopsy, informant interviews, etc. 

Time Frame During pregnancy – 1 year During pregnancy – 1 year 

Source of Classification Medical epidemiologists Multidisciplinary committees 

Terms Pregnancy-associated, (Associated and) Pregnancy-related,
(Associated but) Not pregnancy-related 

 Pregnancy associated, (Associated and) Pregnancy-
related, (Associated but) Not pregnancy-related 

Measure 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 
Analyze clinical factors associated with deaths, publish 
national information that supports interpretation and 
uptake of information among clinical & public health 
practitioners 

Understand medical and non-medical contributors to 
deaths, inform prioritization of interventions that 
effectively reduce pregnancy-related deaths 

Adapted from: St. Pierre A, Zaharatos J, Goodman D, Callaghan WM. Challenges and opportunities in identifying, reviewing, and preventing maternal deaths. Obstet Gynecol. 2018;131(1):138–142 6 



MMRCs in 38 states contributed data on 525 pregnancy-related 
deaths that occurred in 2020 among their residents 

https://www.cdc.gov/maternal-mortality/php/data-research/index.html 7 
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Maternal Mortality Review Committees in 38 U.S. States, 2020: 
Timing of pregnancy-related deaths 

Specific timing was missing or unknown for 0 (0.0%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/data-research/index.html 8 
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MM RIA MATERNAL MORTALITY REVIEW COMMITTEE DECISIONS FORM v23 5 

APPENDIX A. PMSS-MM CODES: IF PREGNANCY-RELATEO,Z COMMITTEE DETERM INATION OF UNDERLYI NGl CAUSE OF DEATH 

Hemorrhage (Excludes Aneurysms o r CVA) 
10 .1 - Hemorrhage - Uterine Rupture 
10.2 - Placenta l Abrupt ion 
10.3 - Placenta Previa 
10.4 - Ruptured Ectopic Pregnancy 
10-5 - Hemorrhage - Uterine At ony/Postpartum Hemorrhage 
10 .6 - Placenta Accreta/ lncreta/Percreta 
10 .7 - Hemorrhage due t o Reta ined Placenta 
10.10 - Hemorr hage - Laceration/Int ra-Abdominal Bleeding 
10.9 - Other Hemorrhage/NOS 

Infection 
20.1 - Post partum Genita l Tract (e.g., of t he Uterus/ 

Pelvis/Perineum/Necrot izing Fasciit is.) 
20 .2 - Sepsis/Sept ic Shock 
20.4 - Chorio amnionit is/Antepartum Inf ection 
20.6 - Ur inary Tract In fection 
20. 7 - Infl uenza 
20.8 - COVID-19 
20.10 - Pneumon ia 
20 .11 - Ot her Non-Pelvic Infection (e.g., TB, M eningitis, HIV) 
20 .9 - other Infection/NOS 

Embolism (Excludes Cerebrovascular} 
30.1 - Embolism - Thrombot ic 
30.9 - other Embolism (Excludes Amn iot ic Fluid 

Embolism)/NOS 

Amniot ic Fluid Embolism 
31.1 - Amniotic Fluid Embolism 

Hypertensive Disorders of Pregnancy (HOP) 
40.1 - Preeclampsia 
50.1 - Eclampsia 
60.1 - Chronic Hypertension with Superimposed Preeclampsia 

Anest hesia Compl ications 
70 .1 - Anesthesia Complicat ions 

Cardiornyopathy 
80.1 - Post partum/Peripartum Cardiomyopathy 
80 .2 - Hypertrophic Card iomyo pat hy 
80.9 - other Card iomyopathy/NOS 

Hemato logic 
82 .1 - Sickle Cell Anemia 
82.9 - Other Hemato logic Condit ions including 

Thrombophil ias(TTP/ HUS/NOS 

Collagen Vascular/ Autoimmu ne Diseases 
83 .1 - Systemic Lupus Erythematosus (SLE) 
83 .9 - Other Col lagen Vascular Diseases/NOS 

Cond it ions Unique to Pregnancy 
85.1 - Condit ions Unique to Pregnancy (e .g., Gestational 

Diabetes, Hyperemesis, Liver Disease of Pregnan cy} 

Injur y 
88 .1 - Intent iona l (Homicide) 
88 .2 - Unintentional 
88.9 - Unknown Intent/NOS 

Cancer 
89.1 - Gestational Trophoblastic Disea se (Gm) 
89.3 - M alignant M elanom a 
89.9 - Other M alignancies/NOS 

Card iovascular Cond it ions (excluding card iomyopathy, HOP, 
and CVA) 
90 .1 - Coronary Artery Disease/ Myocardial In farction 

(M l)/At herosclerot ic Cardiovascu lar Disease 
90.2 - Pulmonary Hypertension 
90.3 - Valvu lar Heart Disease Congenita l and Acqu ired 
90 .4 - Vascu lar Aneurysm/Dissection (Non-Cerebral) 
90.5 - Hypertensive Cardiovascular Di.s.ease 
90.6 - M arfan Syndrome 
90 .7 - Conduction Defects/Arrhythmias 
90.8 - Vascular Malfo rmat ions Outside Head and Coronary 

Arteries 
90.9 - Other Cardiovascu lar Disease, including CHF, 

Cardiom ega ly, ca rd iac Hypertrophy, Cardiac Fibrosis, 
Non-Acute Myocardit i.s./NOS 

Pu lmonary Condit ions (Excludes ARDS-Adult Respiratory 
Distress Syndrome) 
91.1- Chronic Lung Disea.s.e 
91.2 - Cystic Fibrosis 
91.3 - Ast hma 
91.9 - Other Pulmonary Disease/NOS 

Neuro logic/Neurovascular Condit ion s (Excluding CVA) 
92.1 - Epilepsy/Seizure Disorder 
92.9 - Ot her Neurologic Diseases/NOS 

Renal Disease 
93.1- Chronic Renal f ailure/ End-St age Renal Disease (ESRD) 
93.9 - Ot her Renal Disease/ NOS 

Cerebrovascular Accident {CVA) not Secondary to HOP 
95.1 - Cerebrovascu lar Accident (Hemorrhage/ 

Thrombosis/Aneurysm/Malformation) not Secondary to 
Hypertensive Disorders of Pregnancy 

Metabolic/Endocrine 
96.2 - Diabetes M ellitus. 
96.9 - Ot her M etabolic/Endocrine Disorders/NOS 

Gastro intestina l Disorders 
97.1 - Crohn's Disease/Ulcerative Colitis 
97.2 - Liver Disease/Fail ure/Tran splant 
97.9 - Ot her Gastrointest inal Diseases/NOS 

Menta l Health Cond itions 
100. 1 - Depressive Disorder 
100.2 - Anxiety Disorder ( including Post-Traumatic stress 

Disorder) 
100.3 - Bipolar Disorder 
100.4 - Psychot ic Disorder 
100. 5 - Substance Use Disorder 
100.9 - Other Psych iat ric Condit ions/NOS 

Unknown COD 
999.1- Unknown CO D 
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Maternal Mortality Review Committees in 38 U.S. States, 2020: 
Most frequent underlying causes of pregnancy-related 
deaths (N=511)* 

*Underlying cause of death was missing (n=3) or unknown (n=11) for 14 (2.7%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/data-research/index.html 10 
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Underlying Cause of Death by Race-ethnicity 

11 



Maternal Mortality Review Committees in 38 U.S. States, 2020: 

Most frequent underlying causes of pregnancy-related deaths among 
Hispanic persons (n=101)* 

*Underlying cause of death was unknown for 0 (0.0%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/data-research/index.html 12 
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Maternal Mortality Review Committees in 38 U.S. States, 2020: 

Most frequent underlying causes of pregnancy-related deaths among 
non-Hispanic Asian persons (n=13)* 

*Underlying cause was missing (n=1) or unknown (n=1)  for a total of 2 (13.3%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/data-research/index.html 13 
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Maternal Mortality Review Committees in 38 U.S. States, 2020: 

Most frequent underlying causes of pregnancy-related deaths among 
non-Hispanic Black persons (n=152)* 

* Underlying cause of death was unknown for 5 (3.2%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/data-research/index.html 14 
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Maternal Mortality Review Committees in 38 U.S. States, 2020: 
Most frequent underlying causes of pregnancy-related deaths among 
non-Hispanic White persons (n=217)* 

* Underlying cause of death was missing (n=1) or unknown (n=3) for 4 (1.8%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/data-research/index.html 15 
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COMMITTEE DETEIRIM IIINATIONS ON CIIRCUMSTANCES SURROUNDING DEATH 

DID OBESITY CONTRIIBUTE TO THE DEATH? [] YES [DJ PROBABLY Q NO [Q UNKNOWIN 

DID DIS,CRIMIINATION2 CONTRIIBUTE TO THE DEATH? :□J YES □] PROBABLY □ NO -□, UNKNOWIN 

DID MENTAL HEALTH CONDITIONS OTHER THAN 
[] YES [DJ PROBABLY Q NO [Q UNKNOWIN 

SUBSTANCE USE DISORDER CONTRIBUTE TO THIE DEATH? 

DID SUBSTANCE USE !DISORDER CONTRIBUTE TO THE 
[] YES [DJ PROBABLY Q NO [Q UNKNOWIN 

DEATH? 

Circumstances Surrounding A Death 

These circumstances are defined as whether obesity/substance use 
disorder/mental health condition/discrimination contributed to the death, 
and not just whether the circumstance was present. 

https://www.cdc.gov/maternal-mortality/php/mmrc/decisions-form.html 16 
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Maternal Mortality Review Committees in 38 U.S. States, 2020: 
Committee determinations on circumstances surrounding 
death, obesity 

• MMRCs determine whether obesity contributed to the death, and not just whether the person 
was obese. 

• The committee may determine that obesity contributed to the death when the condition 
directly compromised an individual’s health or health care. 

For example, obesity complicated ventilation options for a pregnant person with flu. 

• Obesity was a circumstance in 32% of deaths. 

This determination was missing for 3 (0.6%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/report/index.html 17 
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Committee determination on circumstances 

surrounding death: Did discrimination contribute to 
the death? 

■ Yes ■ Probably 

55% 

No 

15% 

Unknown 

Maternal Mortality Review Committees in 38 U.S. States, 2020: 
Committee determinations on circumstances surrounding 
death, discrimination 

• MMRCs determine whether discrimination contributed to the death, and not just whether the individual was exposed to 

discrimination 

• Discrimination is defined as treating someone less or more favorably based on the group, class or category they belong to 

resulting from biases, prejudices, and stereotyping. It can manifest as differences in care, clinical communication and shared 

decision-making.1 

For example, dismissing symptoms of abdominal pain described by a person with a history of substance use disorder, which led to a delay in 
diagnosis and care for ruptured ectopic pregnancy. 

• Discrimination was a circumstance in 30% of deaths. 

1 Hardeman RR, et al. Developing Tools to Report Racism in Maternal Health for the CDC Maternal 
This determination was missing for 2 (0.4%) pregnancy-related deaths Mortality Review Information Application (MMRIA): Findings from the MMRIA Racism & Discrimination 
https://www.cdc.gov/maternal-mortality/php/report/index.html Working Group. Matern Child Health J. 2022 Apr;26(4):661-669. 18 
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Committee determination on circumstances 

surrounding death: Did mental health conditions other 
than substance use disorder contribute? 

22% 4°0 

■ Yes ■ Probably 

66% 8% 

INo Unknown 

Maternal Mortality Review Committees in 38 U.S. States, 2020: 

Committee determinations on circumstances surrounding death, 
mental health conditions other than substance use disorder 

• MMRCs determine whether a mental health condition other than substance use disorder contributed to the death, and not 

just whether the person had a mental health condition. 

• Mental health conditions are present when the individual had a documented diagnosis of a psychiatric disorder (includes 

depressive, anxiety, psychotic, and bipolar disorders). 

• The committee may determine that a mental health condition is a circumstance that contributed to the death when the 

condition directly compromised an individual’s health or health care. 
For example, when a mental health condition, such as severe depression, impacted their ability to manage type II diabetes 

• Mental health conditions was a circumstance in 26% of deaths. 

This determination was missing for 2 (0.4%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/report/index.html 19 
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Commiittee determination on circumstances 

surrounding death: Did substance use disorder (SUD) 

contribute to the death? 
22% 3 

■ Yes ■ Probably 

72% 3% 

No Unknown 

Maternal Mortality Review Committees in 38 U.S. States, 2020: 

Committee determinations on circumstances surrounding death, 
substance use disorder 

• MMRCs determine whether substance use disorder contributed to the death, and not just whether the 
individual had a substance use disorder. 

• The committee may determine that substance use disorder is a circumstance that contributed to the death 
when the disorder directly compromised an individual’s health or health care. 

For example, acute methamphetamine intoxication made preeclampsia worse, or they were more vulnerable to infections 
or medical conditions. 

• Substance use disorder was a circumstance in about 25% of deaths. 

This determination was missing for 1 (0.2%) pregnancy-related deaths 
https://www.cdc.gov/maternal-mortality/php/report/index.html 20 
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84% of pregnancy-related deaths with an MMRC 
preventability determination were determined to be 
preventable 

A preventability determination was missing (n=1) or unable to determine (n=9) for 10 (1.9%) pregnancy-related deaths. 
https://www.cdc.gov/maternal-mortality/php/report/index.html 21 
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Pregnancy-Related Deaths Among 
American Indian or Alaska Native Persons: 
Data From Maternal Mortality Review 
Committees in 38 States, 2020 

22 
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Pregnancy
related deaths 

classified as 
Nlon-H i spa nic 

singlle race 
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+3 
Included with a 
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more than one 

race 

12 
Pregnancy

related deaths 
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Al/AN 

Maternal Mortality Review Committees in 38 U.S. States, 2020: 

Summary of an alternative approach to classifying pregnancy-related deaths 
among American Indian or Alaska Native persons 

https://www.cdc.gov/maternal-mortality/php/data-research/2020-mmrc-aian.html 23 
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Maternal Mortality Review Committees in 38 U.S. States, 2020: 

Most frequent underlying causes of pregnancy-related deaths among 
American Indian or Alaska Native persons (n=11)* 

*Underlying cause of death was unknown for 1 (8.3%) pregnancy-related death among American Indian or Alaska Native persons 
https://www.cdc.gov/maternal-mortality/php/data-research/2020-mmrc-aian.html 24 
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92% of pregnancy-related deaths with an MMRC 
preventability determination were determined to be 
preventable 

A preventability determination was missing for 0 (0.0%) of pregnancy-related deaths among American Indian or Alaska Native persons 
https://www.cdc.gov/maternal-mortality/php/data-research/2020-mmrc-aian.html 25 
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The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the U.S. Centers for Disease Control and Prevention. 

Thank you. 

Questions? 

PMSS@cdc.gov MMRIA@cdc.gov 
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