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Warning!!
This presentation is:

1. Very heavy on data

2 Regrettably short on solutions

3. Speaker has a strange accent

4. Please don’t take pictures of slides. They’ll be posted



Overview
• The language of maternal mortality 

• History of maternal mortality in the U.S.

• The measurement problem & (3 U.S. measures)

• The U.S. in comparative context 

• The persistence of racial disparities in the U.S.

• The problem is larger than maternal mortality



The language of maternal mortality

Three widely used definitions of maternal mortality:

1. Pregnancy associated death

2. Pregnancy related death

3 Maternal mortality

www.birthbythenumbers.org



Three Definitions (in the U.S.) 
• Pregnancy Associated Death – The death of a women while pregnant or 

within one year of termination of pregnancy, irrespective of cause. (WHO calls 
these “pregnancy related”). Starting point for analyses.

• Maternal Mortality Ratio – the death of a woman while pregnant or 
within 42 days of termination of pregnancy, irrespective of the duration and site 
of the pregnancy, from any cause related to or aggravated by the pregnancy or 
its management but not from accidental or incidental causes. Typically reported 
as a ratio per 100,000 births. Used in international comparisons. 

• Pregnancy Related Death – the death of a woman during pregnancy or 
within one year of the end of pregnancy from a pregnancy complication, a chain 
of events initiated by pregnancy, or the aggravation of an unrelated condition by 
the physiologic effects of pregnancy. Used by CDC for U.S. trends. 

www.birthbythenumbers.org



Pregnancy 
Associated 
Mortality
(1 year)
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Pregnancy 
Associated 
Mortality:

All Deaths women 
of reprod. age
pregnancy to 1 

year ppm



Pregnancy 
Related 
Mortality
(1 year)

Pregnancy 
Associated 
Mortality
(1 year)
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Pregnancy 
Related 
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Maternal 
Mortality 
(42 days)

Pregnancy 
Related 
Mortality
(1 year)

Pregnancy 
Associated 
Mortality
(1 year)

Maternal
Mortality:

All Deaths women 
of reprod. age

pregnancy to 42 
days ppm Related 
to the pregnancy
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Timeline of Maternal Mortality Definitions

Pregnancy

Birth

42 days PPM to 1 year

Week 
after 
Birth

42 days 
PPM

PPM – postpartum –period after the birth

WHO Definition of Maternal Death
WHO Maternal Mortality

CDC Pregnancy Related
Pregnancy Associated

www.birthbythenumbers.org

How does this relate 
to Tennessee?



(2017-2019
n=222)

67 deaths
242, 217 Births

Pregnancy Related 
Mortality Ratio

27.8 per 100,000 births

222 deaths
242, 217 Births

Pregnancy Associated
Mortality Ratio

91.7 per 100,000 births

Source: TN Dept. of Health.(2022) 2021 Tennessee Maternal Mortality Annual Report.



Timing of Pregnancy-Related 
Deaths, Tennessee, 2017-2019 

Not part of maternal
mortality ratio

45 maternal deaths 2017-2019
242, 217 Births

Maternal Mortality Ratio
18.6 per 100,000 births

Source: TN Dept. of Health.(2022) 2021 Tennessee Maternal Mortality Annual Report.



Maternal 
Mortality 
(42 days)

Pregnancy 
Related 
Mortality
(1 year)

Pregnancy 
Associated 
Mortality
(1 year)
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91.7

27.8

18.6

TN Estimated Mortality Rates 
per 100,000 live births, 2017-19



Since current international and 
older U.S. reporting used 

maternal mortality ratios, we’ll 
primarily be focusing on those



U.S. Maternal Mortality (per 100,000 live births), 
1951-2007
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1951-1982
89% decline (75.0 to 7.9)

Source: NCHS. Deaths: Final Data. Annual Reports. 
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U.S. Maternal Mortality (per 100,000 live births), 
1951-2007
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1982-1998
Basically no change

7.9 to 7.1

Source: NCHS. Deaths: Final Data. Annual Reports. 
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U.S. Maternal Mortality (per 100,000 live births), 
1951-2007
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1997-2007
78% increase (7.1 to 12.7)

Source: NCHS. Deaths: Final Data. Annual Reports. 
www.birthbythenumbers.org



U.S. Maternal Mortality Ratio (per 100,000 live 
births) , 1951-2007
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???

Why did reporting of an official maternal 
mortality ratio for U.S. stop in 2007?

www.birthbythenumbers.orgSource: NCHS. Deaths: Final Data. Annual Reports. 



How did the U.S. get to the point 
where they stopped publishing a 

maternal mortality rate? 

Efforts to avoid poor case 
ascertainment led to over-

ascertainment
www.birthbythenumbers.org



The Case of the Pregnancy 
Checkbox

“This difficulty [in measuring maternal mortality] would 
be solved easily if universal birth and stillbirth 

registration was practiced and if death certificates 
required a statement as to the association of the 

puerperal state.”

Committee on Maternal Welfare. Maternal Mortality in 
Philadelphia 1931-1933 (1934)

www.birthbythenumbers.org



Revised (2003) U.S. Standard 
Certificate of Death 

www.birthbythenumbers.org



To improve case identification:

U.S. Standard Pregnancy Question, 2003 (sort of)
Checkbox format:

IF FEMALE:
Not pregnant within past year
Pregnant at time of death
Not pregnant, but pregnant within 42 days of death
Not pregnant, but pregnant 43 days to 1 year before 

death
Unknown if pregnant within the past year

Meant to solve 2 
problems: 
(1) Most states had 

no such question; 
and

(2) Different 
questions used in 
different states 
that did ask 
about pregnancy 
status.

www.birthbythenumbers.org

But not every state agreed to participate in 
the new system right away



Delays in Adoption of the U.S. 
Standard Pregnancy Question 

among States  

* Note:  Some states adopted change in the 
middle of the calendar year.  

New Adopters* Total
2003 4 4
2004 7 11
2005 7 18
2006 4 22
2007 2 24
2008 7 31
2009 0 31
2010 4 35
2011 2 37
2012 4 41
2013 1 42
2014 5 47
2015 2 49
2016 1 50
2017 1 51

State Year Adopted
CA, ID, MT, NY 2003
New Jersey 2004
Florida 2005
Kentucky Mid 2010

Tennessee 2012
Massachusetts 9/2014
Alabama 2016
W. VA 2017

www.birthbythenumbers.org



Two key problems raised by the checkbox

1.  Over ascertainment

2  Loss of precision in identifying causes of 
maternal death – the rise of “other” causes.

www.birthbythenumbers.org



Pregnancy-Associated Death Case 
Verification, Tennessee 2019 

Source: TN Dept. of Health.(2022) 2021 Tennessee Maternal Mortality Annual Report.
In 2019, 1,650 deaths to women 15-44 in Tennessee – 21 false positives are 1.3% of total



False Positives on the Pregnancy 
Checkbox by Age

3.9%
8.6%

12.9%
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Source: Adapted from Catalano A. Validity of the Pregnancy Checkbox. AJOG.2019.online. www.birthbythenumbers.org



It’s Never Simple: Impact of the Checkbox –
Worse and Better Ascertainment

• While the checkbox contributed to errors, a Four MMRC Committee study 
showed that the checkbox also improved identification of pregnancy-
related deaths. Without the pregnancy checkbox, states would have missed 
approximately:

• 50% of pregnancy-related deaths that occurred during pregnancy 

• 11% of pregnancy-related deaths that occurred within 42 days of the end of 
pregnancy, and 

• 8% of pregnancy-related deaths that occurred within 43 days to 1 year of 
the end of pregnancy 

would have been missed. 
Source: CDC. Report from MMRCs: a view into their critical role. 

www.birthbythenumbers.org



How can there be so much misclassification?
Who completes death certificates?

• Death certificates can be signed by a medical examiner, a primary 
physician, an attending physician, a non-attending physician, a 
nurse practitioner, a forensic pathologist or a coroner, but it varies 
according to state law. In Texas, for example, a justice of the peace 
can sign. Typically, deaths have to be recorded with local health 
departments within 72 hours of the death, and to the state within 
five to seven days.

• Only about 8% of death certifications involve an autopsy
PBS. Frontline. PostMortem.(2/1/2011)  https://www.pbs.org/wgbh/pages/frontline/post-mortem/things-to-know/death-certificates.html

www.birthbythenumbers.org
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Is there another system?

The Pregnancy Related Mortality 
Surveillance System
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Data for CDCs Pregnancy Related Mortality System 
Each year, CDC requests the 52 reporting areas (50 states, New York 
City, and Washington DC) to voluntarily send copies of death 
certificates for all women who died during pregnancy or within 1 
year of pregnancy, and copies of the matching birth or fetal death 
certificates, if they have the ability to perform such record links. All 
of the information obtained is summarized, and medically trained 
epidemiologists determine the cause and time of death related to the 
pregnancy. Causes of death are coded by using a system established 
in 1986 by the American College of Obstetricians and Gynecologists 
and the Centers for Disease Control and Prevention Maternal 
Mortality Study Group.

www.birthbythenumbers.org



Our best existing measure
Pregnancy Related Mortality, U.S., 1987-2018
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Source: CDC. Adapted from Creanga. Pregnancy-Related Mortality in the United States. Obstet Gynecol 2017 & Petersen E. et al. Vital Signs: Pregnancy-Related Deaths, U.S., 2011–2015,.
MMWR .vol.68. May 7, 2019. 1-7 & Petersen E et al. Racial/Ethnic Disparities in Pregnancy Related Deaths – U.S. 2007-’16. MMWR 9/6/19. 
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Timing of Maternal Deaths

31.3%

16.9%18.6%

21.4%

11.7%
Before Delivery

Day of Delivery

42-365 Days PPM

7-41 Days PPM

1-6 Days PPM
Source: Petersen E. et al. Vital Signs: Pregnancy-Related Deaths, United States, 2011–2015, and Strategies for Prevention, 13 States, 
2013–2017. MMWR .vol.68. May 7, 2019. 1-7.
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This changed the 
broader understanding 
of maternal mortality 
among policymakers 
and the public



Timing of Maternal Deaths

21.6%

13.2%

12.0%23.3%

30.0%

Before Delivery

Day of Delivery

43-365 Days PPM

7-42 Days PPM
1-6 Days PPM

Source: Trost SL, Beauregard J, Njie F, et al. Pregnancy-Related Deaths: Data from Maternal Mortality 
Review Committees in 36 US States, 2017–2019. Atlanta, GA: Centers for Disease Control and Prevention, 
US Department of Health and Human Services; 2022. www.birthbythenumbers.org

This is the 
foundation for 

extending 
postpartum 

Medicaid 
(Tenn. started 

4/4/22)



Timing of Pregnancy Associated & Related 
Deaths, TN, 2017-2019

Pregnancy Associated Deaths Pregnancy Related Deaths

Source: TN Dept. of Health.(2022) 2021 Tennessee Maternal Mortality Annual Report.

60% of pregnancy related and 74% of pregnancy associated deaths are postpartum.



Pregnancy-related mortality ratio by urban-
rural classifications: 2016-2018
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%20aggravated%20by%20the%20pregnancy.e www.birthbythenumbers.org



Causes of pregnancy-related death in the 
United States: 2016-2018
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Are maternal deaths preventable? 
36 MMRCs in U.S. 2017-2019 Tennessee MMRC 2017-2019

Balancing advocacy and reality –
how much is controllable by the 

medical and public health system 
& how much requires a functional 
social system that identifies and 

treat problems early?



Comparing the U.S. to the 
Rest of the World
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U.S. in a Comparative Context, 1910, 1927, 2020
1901-19101 1927 2 2017-2020 3

per 100K births per 100K births per 100K births
Norway 290 245 0
Italy 270 264 3
Sweden 230 278 4
Australia 530 592 4
Northern Ireland 550 480 5
England & Wales4 410 411 7
France 520 287 8
New Zealand 460 491 9
United States5 650 647 24

Sources & Notes:
1. Meigs. Maternal Mortality in U.S. & other countries.  1917; 2. Tandy. Comparability of Maternal Mortality Rates in the United States and 
Certain Foreign Countries. 1933;  3. OECD Health Data 2022; WHO. Trends in Maternal Mortality, 2000-2017; 4. UK rate in 2017; 5. Based on 
10 reporting areas (CT,ME,MA,MI,NH,PN,RI,VT,NYC, DC) in 1910 & about 90% of all births in 1927.
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Maternal Mortality Ratios (per 100,000 births), 2017-20
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NCHS E-Stats; 4/21. https://doi.org/10.15620/cdc:103855 www.birthbythenumbers.org



U.S. Maternal Mortality Ratio (per 100,000 births ) in 2020 
Compared to Industrialized Countries 

with 300,000+  births, 2018-19
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* Countries with 300,000+ births (2017): Australia, Canada, France, Germany, Italy, Japan, S. Korea, Spain, United Kingdom 

Sources: OECD Health Data 2021; & U.S. Estimated from NVSS & Pregnancy Mortality Surveillance System

US  89% 
Increase

Maternal Mortality Ratio (per 100K births), 2000-2020, 
U.S. & Comparable Countries*
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2008-2017 estimated
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Maternal Mortality Ratio, U.S. States*, 2018-20

www.birthbythenumbers.org

Source: NCHS. NVSS. 
Maternal Mortality by State, 
2018-2020. Personal 
communication, Donna 
Hoyert

* States with < 10 maternal deaths, 2018-2020, are excluded from reporting

State 2018-20 
MMR

Arkansas 40.4
Kentucky 39.7
Alabama 36.2
Tennessee 34.6
Louisiana 31.8



The Pandemic Influence??
U.S. Maternal Mortality Rates (95% CI) Before and During the 

COVID-19 Pandemic by Race and Ethnicity

Source: Thoma & Declercq (2022)
JAMA Network Open

Maternal Mortality rates 
Increased 33% during the 
pandemic in 2020.

Largest relative increase 
among Hispanics (74%) & 
non-Hispanic Blacks 
(40%). Largest absolute 
increase (17 deaths/ 
100K) among NHB 



U.S. Total Maternal Deaths 2018-2021
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The Persistence of Racial 
Disparities
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U.S. Maternal Mortality (per 100,000 live births), 
1951-2007 by Race
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Source: NCHS. Maternal Mortality and Related Concepts. Vital & Health Statistics. Series 33; #3. & annual data reports. 1915-1960 data from NCHS. Vital Statistics Rates 
In The  United States 1940-1960. NOTE: Shifts in measurement (e.g. not all states were part of registration system prior to 1933; infant race was based on race of the 
child until 1980 & then race of the mother post 1980) accounts for some of the variation over time. 2007-2016 based on 2 year estimates of the pregnancy related 
mortality rate: Petersen E. MMWR.9/6/19.
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Black to White Ratios, U.S. Infant & 
Maternal Mortality, 1915-2020
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Maternal Mortality, by Race/Ethnicity and Age
U.S.  Mat Mortality
Rates per 100,000 births

2018 2019 2020 2018-20 
Rate

2018-20 
Change

Non-Hispanic White 14.9 17.9 19.1 17.4 28.1%

Non-Hispanic Black 37.3 44.0 55.3 45.9 48.3%

Hispanic 11.8 12.6 18.2 14.2 54.2%

All 17.4 20.1 23.8 20.4 36.8%

Tennessee # Preg-Rel 
Deaths

2017 2018 2019 2017-19 
Rate

2017-19
Change 

Non-Hispanic White 12 10 6 17.7 -50%

Non-Hispanic Black 8 11 14 69.4 +75%



Pregnancy-related mortality ratios (per 100,000 live 
births) by race/ethnicity, U.S. 2007-2016
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Manifestation of Racial Disparities
Leading Underlying Causes of Pregnancy- Related 

Deaths, by Race-Ethnicity
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U.S. Maternal Mortality Ratios (per 100,000) by 
Race/Ethnicity 2018-2021
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Maternal Mortality as a 
Public Health Problem: 

Timing & Causes of Death 
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Maternal Mortality as a Public Health Problem 
Cause-specific proportionate Pregnancy-Related mortality: U. S., 1991–2018.
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Not just about maternal mortality
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Births in U.S. by Maternal Age, 2020
Age # Births %

<20 159,808 4.4%
20-24 665,595 18.4%
25-29 1,024,402 28.3%
30-34 1,069,984 29.6%
35+ 693,858 19.2%
Total 3,613,647 100.0%

www.birthbythenumbers.orgSource: CDC Wonder



The Problem is Bigger than Maternal Mortality
Deaths rates (per 100K), Females 25-34, by Race/Ethnicity, 2010-20

0

40

80

120

160

200

240

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Non-Hispanic AIAN

Non-Hispanic White

Hispanic

Non-Hispanic Asian Pacific Islander

All

% Increase
2010-2020

Source: NCHS.CDC Wonder 
Online Database

De
at

h 
Ra

te
s (

pe
r 1

00
,0

00
)

All Female Deaths 25-34
2010 -- 13,067;       2020 – 21,654

NOTE: Pregnancy related mortality 
rate increased by <1% 2010-2018 

www.birthbythenumbers.org

Non-Hispanic Black

72%

33%

44%
-6%

37%
26%



Overall Death Rates, Women 15- 44, TN, KY, 
US, 1999-2020 & 2010-2020 Increase
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Oh, Oh and by the way, politics
State Maternal Mortality (per 100,000 births) 2018-2020* & % Female State Legislators 2020
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Maternal Mortality in Medicaid Expansion & 
Non-Expansion States
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The 12 non expansion states had a 30% higher maternal 
mortality rate for 2018-2020, with a 40% higher rate in 2020.



So what do we do about all this? 
• Continue efforts to improve clinical care at the time of birth with AIMS 

bundles and PNQIN campaigns.

• Recognize that the problem is a women’s health problem more than a 
maternal health problem. 

• Establish community-based programs on women’s health in general and in 
particular, Black women’s health. Programs need to be based on an 
assessment of what people in the community say they need, not what we 
tell them that they need. 

• Use the concern with maternal mortality to enact programs that support 
women through the lifespan. 



Take Home Points
• Even with imperfect data, there is no doubt the U.S. is performing poorly.

• Despite ascertainment issues, problem with maternal mortality is real and 
potentially growing.

• Racial disparities are pronounced and COVID has exacerbated them

• Women’s death rates are increasing faster than maternal deaths, driven in large 
part by substance use, mental health and violence issues. These issues aren’t 
separate from maternal health

• Made strides in improving hospital care at the time of birth, but future 
improvements need to come from community efforts prior, during and after 
pregnancy.
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FACEBOOK: www.facebook.com/BirthByTheNumbers

Twitter: @BirthNumbers
Email: birthbynumbers@gmail.com
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