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Outline
1. Understanding the Language of Maternal Mortality

• Alternative measures of maternal mortality and their implications

2. The Current Status of Maternal Mortality in the U.S.
• US maternal mortality over time
• Comparing the US to the world
• Racial and geographic disparities in the United States

3. Maternal Mortality & Women’s Health
• Maternal mortality as the tip of the iceberg
• The role of mental health and substance use in maternal mortality and deaths to 

women of reproductive age

4. Where the solutions can come from. 
• The role midwives can play
• Expanding access to freestanding birth centers
• The politics of maternal mortality



Warning: This presentation is data 
heavy and moves quickly. 

Glad to answer questions and these 
slides will be available from a website 

I’ll post at the end of this session.

To begin: a quick aside with new 2024 
data



Proportion of U.S. Births Attended by CNMs & OMs, 2003-2024
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Presenter Notes
Presentation Notes
In case you were wondering, “Osteopaths?”, here’s the trend showing a striking increase (125%) in the proportion of births they’ve attended over the past two decades. That’s more than double the rate of increase in midwife attended births  over the same period. Some breakdowns of the births they’ve attended are below. 



Proportion of U.S. Births Attended by CNMs & Oms & ??, 2003-2024
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Presenter Notes
Presentation Notes
In case you were wondering, “Osteopaths?”, here’s the trend showing a striking increase (125%) in the proportion of births they’ve attended over the past two decades. That’s more than double the rate of increase in midwife attended births  over the same period. Some breakdowns of the births they’ve attended are below. 



Source: CDC Wonder; Map by Ruby Barnard Mayers
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“Other” Midwife attended births, 2024

Source: CDC Wonder; Map by Ruby Barnard Mayers
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1. Understanding the terms of maternal mortality

The three widely used definitions of maternal 
mortality:

1. Pregnancy associated death

2. Pregnancy related death

3. Maternal mortality

www.birthbythenumbers.org

Presenter Notes
Presentation Notes
There are three similar but slightly different measures used in the reporting of maternal mortality and the next few slides explain the differences. 



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.

 

•  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.

• Maternal Mortality – 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. Used in international comparisons. 

 

 All 3 reported as a ratio per 100,000 births.
www.birthbythenumbers.org

Presenter Notes
Presentation Notes
These are the three standard measures used in the U.S. Pregnancy associated deaths are the starting point since this captures all deaths of women who are pregnant or up to a year after the birth. 

The measures of maternal mortality and pregnancy related deaths are very similar in that they take the pregnancy associated measure and add the component of having the cause of death related to the pregnancy. While there are some slight differences in how they get to that determination, the major distinction between those measures is temporal. The maternal mortality ratio includes deaths during pregnancy, at birth or up to 42 days after birth, while the pregnancy related mortality ratio extends the postpartum time period out to a year. 








Pregnancy 
Associated 
Mortality
(1 year)

www.birthbythenumbers.org

Pregnancy 
Associated 
Mortality:

All Deaths women 
of reprod. age

 pregnancy to 1 
year ppm

Presenter Notes
Presentation Notes
Pregnancy associated deaths are defined by timing – all deaths of women of reproductive age who had been pregnant up to a year prior to their deaths, regardless of the cause of the death. Therefore, these include both deaths clearly the result of the pregnancy (e.g. because of a postpartum hemorrhage) and  those that might have no relationship whatsoever (e.g. an automobile accident 6 months after the birth). 

As an example, the Florida Pregnancy-Associated Mortality Review (PAMR) identified through a linkage of birth and death records, a total of 199 pregnancy associated deaths in 2020. 

Source: Robertson A, et al. (2022) Florida’s Maternal Mortality Review Committee 2020. Division of Community Health Promotion. Florida Department of Health. 



Pregnancy 
Related 
Mortality
(1 year)

Pregnancy 
Associated 
Mortality
(1 year)

www.birthbythenumbers.org

Pregnancy 
Related 

Mortality:
All Deaths 
women of 

reprod. age
 pregnancy to 

1 year ppm 
Related to the 

pregnancy

Presenter Notes
Presentation Notes
Pregnancy Related Deaths are the subset of those pregnancy associated deaths that are clearly linked to the pregnancy . In the case of Illinois, of the 263 pregnancy associated deaths they reviewed 2018-2020, 113 (43%), were determined to be pregnancy related.  



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

www.birthbythenumbers.org

Presenter Notes
Presentation Notes
The maternal mortality ratio is similar to the pregnancy related ratio, though instead of the time period being extended out to a year, it only counts death out to 42 days. It is an important measure since that the international standard and the basis for cross-national comparisons. Obviously with a shorter time frame, the maternal mortality ratio is inevitably going to be lower than the pregnancy related rate. 

A clear example of the implication of timing using data from Tennessee follows in a few slides.. 



3 Different U.S. Sources & Different Measures
•  U.S. National Vital Stat. System – Maternal Mortality

• CDC Pregnancy Related Mortality System – Pregnancy 
Related Mortality. IN REPORTING NATIONAL RATES, HERE 
WE WILL RELY ON THIS MEASURE WHENEVER POSSIBLE, 
ADJUSTING IT TO 42 DAYS PPM FOR COMPARISON.

• State Maternal Mortality Review Committees – Pregnancy 
Associated, Pregnancy Related & Maternal Mortality, but 
primarily Pregnancy Related Mortality

www.birthbythenumbers.org

Presenter Notes
Presentation Notes
To further confuse matters, the U.S. now has three sources of maternal mortality data. The official rate, for international comparisons, is produced by the NVSS and has the advantage of timeliness. For example, the official 2023 maternal mortality ratio was published in February, 2025 – a remarkably quick turnaround since it includes deaths up to 42 days after birth. The CDC’s system adds a layer of review (described later) that adds to the validity of their measure but are published much later, in part because they include deaths up to 1 year after birth (e.g. the 2020 ratio was released in Spring, 2024). Finally, as the number of state maternal mortality review committees increases, the CDC has set up a system to gather comparable data from the committees to potentially allow for a national reporting of that data. The official description of each follows on the next slide.



US Maternal Mortality Surveillance 
CDC – National Vital Statistics System 

(NVSS)
CDC – Pregnancy Mortality 
Surveillance System (PMSS)

State and Local Maternal Mortality 
Review Committees (MMRCs)

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, etc.

Time 
Frame

During pregnancy – 42 days During pregnancy – 365 days During pregnancy – 365 days

Source of 
Classifica-

tion
ICD-10 codes Medical epidemiologists 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

Reviewed in:  Callaghan, William M. 2012. Overview of maternal mortality in the United States. Seminars in perinatology. 36; 1: 2-6. St. Pierre A, et al. Challenges and opportunities in identifying, reviewing, and preventing maternal deaths. Obstet Gynecol. 
2018;131(1):138–142.

Presenter Notes
Presentation Notes
Here’s CDC’s description of the three main sources of maternal mortality data in the United States.
NCHS – CDC’s National Center for Health Statistics’ National Vital Statistics System (NVSS) reports the national maternal mortality rate: the number of maternal deaths per 100,000 live births. A maternal death is defined as a death while pregnant or within 42 days of the end of pregnancy, from any cause related to or aggravated by the pregnancy or its management, but not from accidental or incidental causes. This definition and timeframe are consistent with that used by the World Health Organization for reporting on maternal mortality rates. NVSS uses two pieces of information on the death record to identify maternal deaths — the pregnancy checkbox and the certified recording of the cause of death to assign maternal mortality ICD-10 codes. Identification of maternal deaths using automated processing of death records alone relies upon the death certifier accurately reporting causes of death related to pregnancy and pregnancy status.
PMSS – Like NVSS, PMSS uses vital records for identification of deaths, including descriptions of causes of death and pregnancy status information on death records. Different from NVSS, PMSS further uses linkages of death records of women of reproductive age to birth and fetal death records within 1 year of the death, media searches, and reporting from public health agencies, health care providers and the public in the identification process. PMSS uses a time frame that includes deaths during pregnancy through 1 year after the end of pregnancy; this timeline allows evaluation of all deaths which might be pregnancy-related. In PMSS, deaths are reviewed by medical epidemiologists who perform an in-depth review of vital records and other data as available (e.g., medical records, autopsy reports) for each death to determine the pregnancy-related mortality ratio. These linkage and review processes by PMSS result in slower reporting than NVSS, but a more rigorous identification of deaths related to pregnancy.
MMRCs – Maternal Mortality Review Committees (MMRCs) are multidisciplinary committees in states and cities that perform comprehensive reviews of deaths among women within a year of the end of a pregnancy. Similar to PMSS, MMRCs use multiple methods for comprehensive identification of deaths during pregnancy or within 1 year of the end of pregnancy, including linkages of death records of women of reproductive age to birth and fetal death records within 1 year of the death, media searches, and reporting from public health agencies, health care providers and the public. MMRCs have access to multiple sources of information that can provide a deeper understanding of the circumstances surrounding a death than PMSS is able. 



Maternal 
Mortality 
(42 days)

Pregnancy 
Related 
Mortality
(1 year)

Pregnancy 
Associated 
Mortality
(1 year)
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136.8

59.3

39.6

Mortality Rates from the Tenn. MMRC. per 100,000 births, 2020-22

Illustrating the 
Differences in Measures 
of Maternal Death: Same 
State (Tennessee); Same 
Years; 4 different results.

Using NVSS Data on Tenn. 
Maternal Mortality for 2020-2022:

124 Deaths; 242,671 births 
Rate – 51.1/100,000

Sources: Maternal Mortality in Tennessee 2024 & NVSS. 

Presenter Notes
Presentation Notes
43% related; 67% in pregnancy & 42 days. None of these are wrong – they just measure different things. Pregnancy Associated Mortality will inevitably be the largest figure of the three since it encompasses all deaths to pregnant women out to a year postpartum, regardless of whether the pregnancy caused the death or not. The maternal mortality ratio is similar to the pregnancy related ratio, though instead of the time period being extended out to a year, it only counts death out to 42 days. Maternal mortality is an important measure since that’s the international standard and the basis for cross-national comparisons. Obviously with a shorter time frame, the maternal mortality ratio is inevitably going to be lower than the pregnancy related rate. The figures within the circle are all from the Tenn. MMRC while the figure in the box is based on running the NVSS publicly available data on CDC Wonder. 



Comparing CDC* & NVSS Estimates of U.S. Maternal 
Mortality, 2018 – 2023 & 2024 prov. 
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Sources: NVSS Hoyert. Maternal mortality rates in the United States, 2023. NCHS Health E-Stats. 2025; CDC: adapted from 
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm 

NVSS – National Vital Statistics System; CDC – Pregnancy Mortality Surveillance System
* Based on the reported pregnancy related rate limited to 42 days postpartum. Figure adjusted based on CDC report 
estimating 70.0% of maternal deaths occurring during pregnancy and up to 42 days postpartum.

2024 NVSS Prov. – 17.9
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Presenter Notes
Presentation Notes
Comparing the two major measures of maternal mortality reveal a growing distinction in the rates in the six years for which we have both rates with the 2019 NVSS ratio (pre-COVID) for example 63% higher than the CDC measure. Since the pregnancy related ratio goes out to 1 year, the figure for maternal mortality (out to 42 days postpartum) had to be estimated. 

https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https://www.cdc.gov/reproductivehealth/maternal-mortality/pregnancy-mortality-surveillance-system.htm


State Comparisons of Maternal Deaths 
through 1 year Postpartuma

National Vital 
Statistics System

State Maternal Mortality 
Review Committeesb % NVSS Higher

Florida
2018-2020 27.8 18.9 47.0%

Georgia
2018-2020 45.9 30.1 52.5%

Indiana
2018-2020 36.9 17.8 107.4 %

Louisiana
2018-2019 39.6 24.5 61.6%

New York
2018 28.7 18.2 57.7%

Tennessee
2020-2022 55.1 39.6 39.1%

U.S. Maternal Mortality in Different Measurement Systems

Source: Measuring Maternal 
Mortality. JAMA. 2023

a. PMSS state rates are not 
presented for comparison 
because CDC cannot, based on 
contracts with the states to 
supply their data to CDC, publish 
specific state rates. 
b. Rates drawn from state MMRC 
reports from states averaging at 
least 50,000 births annually and 
which published reports that 
included data on the years 2018 - 
2022. To stabilize estimates, 
when available, multiple years 
were combined. 
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Presenter Notes
Presentation Notes
This compares results for the publicly available NVSS data with the results from reports published by state maternal mortality review committees(MMRCs). Once again, the NVSS data reports substantially higher rates than the MMRCs. A higher rate would be expected since the MMRC process digs deeper into individual cases than is possible with the ICD-10 code based NVSS data. 



In Summary
• Pay close attention to which measurement of maternal 

mortality is being used and how they’ve measured it.

• Different measures will yield different results, and it is on 
the reader to understand the differences.

• Each source has its own strengths & limits



2. The Current Status of 
Maternal Mortality in the U.S.

How did we get here?

www.birthbythenumbers.org

Presenter Notes
Presentation Notes
How did we get to where we are now? The quality of data has evolved considerably over the years, but there’s two clear themes – the U.S. has: (a) not done well compared to other countries; and (b) has had a consistent problem with racial disparities. 



U.S. in a Comparative Context, 1910, 1927, 2023
1901-19101 1927 2 2023 3

per 100K births per 100K births per 100K births
Norway 290 245 1
Australia 530 592 2
Sweden 230 278 4
Northern Ireland 550 480 4
Italy 270 264 6
New Zealand 460 491 7
France 520 287 7
England & Wales4 410 411 8
United States5 650 647 17

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. WHO. Trends in Maternal Mortality, 2000-2023; 4. UK rate in 2023; 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.

www.birthbythenumbers.org

Presenter Notes
Presentation Notes
Historically, the U.S. has long been doing worse than other industrialized countries, ranking last – by a wide margin –  across the past century. 



U.S. Maternal Mortality (per 100,000 
births), 1915-2023
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variation over time. 2007-2016 based on 2 year estimates of the pregnancy related mortality rate: Petersen E. MMWR.9/6/19; 2017: Rossen. Impact of Pregnancy 
Checkbox, U.S. 1999-2017.NCHS.VitalHlthStat.3(44);2020.; 2018: U.S. Hoyert DL Health E-Stat.Hyattsville, MD: NCHS. 2/2022; CDC Wonder Mortality File. 
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Presenter Notes
Presentation Notes
As you can see from the endless footnote, there are multiple data sources here. The U.S. started recording maternal deaths as far back as 1915. The first attempts at national estimates involved those states that were voluntarily part of a national registry system. Part of the reason for the wide fluctuations before 1933 was that the national estimates involved different states as seen on the next slide. By 1933, all 48 states were part of the reporting system. The scale of this figure makes it appear the current rate is almost negligible…it’s not, as subsequent figures will illustrate. 



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

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

Presenter Notes
Presentation Notes
Looking at the entire 100 year pattern makes recent trends hard to distinguish, so the next 4 slides will involve the period from 1951 to the present. This trend can be divided into 3 somewhat distinct segments. This presents the first with a substantial (89%) decline from 1951 until the early 1980s.



U.S. Maternal Mortality (per 100,000 live births), 
1951-2007
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Basically no change

7.9 to 7.1
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Presenter Notes
Presentation Notes
From the early 1980s until the turn of the century the ratio remained essentially flat.  



U.S. Maternal Mortality (per 100,000 live births), 
1951-2007
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78% increase (7.1 to 12.7)

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

Presenter Notes
Presentation Notes
From the late 1990s to 2007, the maternal mortality ratio actually rose. As WHO has pointed out, since 2000, only two countries – the U.S. and Dominican Republic – have experienced a clear rise in their maternal mortality. 



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

So where are we now? 
www.birthbythenumbers.org

Presenter Notes
Presentation Notes
Sections 3 & 4 detail the efforts to improve measurement and the unfortunate consequences of those decisions. 



U.S. Pregnancy Related Mortality Ratio (per 100K births), 2000-2023

14.5 14.7

14.1

16.8

15.2

15.4 15.7

14.5
15.5

17.8

16.7

17.8

15.9

17.3 18.0

17.2 16.9

17.2

17.3 17.6

24.9

33.2

21.5

18.7

10.0

15.0

20.0

25.0

30.0

35.0
20

00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

Source: 2000-2023 –CDC Pregnancy Related Mortality Surveillance System; Includes deaths during pregnancy to 1 year 
postpartum

M
at

er
na

l d
ea

th
s p

er
 1

00
,0

00
 b

irt
hs

www.birthbythenumbers.org

Presenter Notes
Presentation Notes
The more recent time frame illustrates the consistency in the pregnancy related mortality ratio. Since 2003, the ratio has been between 14.5 and 18.7 every year except for 2020-2022 which were impacted by the COVID pandemic. 



Maternal Mortality Ratios (per 100,000 births), 2023
Using the most conservative measure (PMSS) we have of U.S. maternal mortality
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Let’s do a more 

reasonable 
comparison

Source: WHO. Trends In Maternal Mortality, 2000-2023. (Geneva, 2025) . U.S. PMSS adjusted rate www.birthbythenumbers.org

U.S.  54th 

Presenter Notes
Presentation Notes
Among the countries listed in the most recent WHO report on maternal mortality, the U.S. ranks about 54th between China and Armenia. This should be a major embarrassment to the U.S., However, care should be taken when making country comparisons on maternal mortality, since, except in very large, impoverished countries, maternal deaths will be relatively rare (< 1 in 1,000 births), so ratios can fluctuate widely. As noted in the slide, the countries in green in this figure have fewer than 100,000 births a year. 

What if we did a more reasonable comparison? Let’s examine comparably wealthy countries with at least 300,000 births annually and see where the U.S. stands. 



U.S. Maternal Mortality Ratio (per 100,000 births )*Compared 
to Industrialized Countries with 300,000+  births, 2023
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Presenter Notes
Presentation Notes
Even when you limit the U.S. population to non-Hispanic Whites, the U.S. rates are far higher than any of the comparable countries. 



U.S. Maternal Mortality Ratio (per 100,000 births )*Compared 
to Industrialized Countries with 300,000+  births, 2023

13
12

10

8

7

6

4

4

3

3

2

0 5 10 15

U.S. Total
Canada

U.S. NHW
U.K.

France
Italy

Germany
Korea
Japan
Spain

Australia

Sources: WHO Trends in Mortality estimates 2000-2023 & U.S. 
Pregnancy Related Mortality Rate adjusted to 42 days postpartum www.birthbythenumbers.org

Presenter Notes
Presentation Notes
Even when you limit the U.S. population to non-Hispanic Whites, the U.S. rates are far higher than any of the comparable countries. 



Maternal Mortality Ratio (per 100K births), 2000-2023, 
U.S. & Comparable Countries*
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* Countries with 300,000+ births (2024): Australia, Canada, France, Germany, Italy, Japan, S. Korea, Spain, United Kingdom 

Sources: OECD Health Data 2025; & U.S. Estimated from Pregnancy Mortality Surveillance System www.birthbythenumbers.org 

Presenter Notes
Presentation Notes
Again, using the conservative measure, the US is consistently performing worse than comparison countries with the gap apparently widening. 
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# Deaths during pregnancy through 1 year postpartum
* Vermont with < 10 pregnancy related deaths, 
2019-2023, excluded

State 
pregnancy-

related 
mortality rates 

2019 - 2023

Source: CDC Wonder Mortality File
Map: Ruby Barnard-Mayers 50+

< 26.0
26.0-29.9
30.0-34.9
35.0-49.9

Pregnancy 
related deaths 
per 100,000
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Presenter Notes
Presentation Notes
Visualizing state differences for 2019-2023 reaffirms the strong regional differences in mortality rates with much higher rates in the deep South. 




The Persistence of Racial 
Disparities

www.birthbythenumbers.org



Black to White Ratios, U.S. Infant & 
Maternal Mortality, 1915-2023
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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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Presenter Notes
Presentation Notes
To put this in context, this presents a comparison of Black-White ratios for maternal mortality and infant mortality. The infant mortality disparities are profound enough with Black infant mortality consistently 2 or more times the rate for White infants, with the ratio about 2.5 times for the last 30 years. As unacceptable as that disparity is, it is still substantially smaller than the disparity in maternal mortality rates. The reason is simple – while we have a flawed maternity care system, it is geared far more to the protection of the health of infants more than their mothers. 



U.S. Pregnancy Related Mortality by Race, 2017-2023.
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Source: CDC Pregnancy Related Mortality Surveillance System. 
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https%3A%2F%2Fwww.cdc.gov%2Fmaternal-mortality%2Fphp%2Fpregnancy-mortality-surveillance%2F%3FCDC_AAref_Val%3Dhttps%3A%2F%2Fwww.cdc.gov
%2Freproductivehealth%2Fmaternal-mortality%2Fpregnancy-mortality-surveillance-system.htm&cove-tab=0 
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Presenter Notes
Presentation Notes
The CDC system reports breakdowns by race/ethnicity and in this case we can view them pre, during and post pandemic. The differential impact of the pandemic on some groups is explored further below. Notably the Black/White ratio was 2.8 for 2017 to 2019  and 3.1 during the pandemic and 2.9 in 2022-23. The extraordinary impact of the pandemic on pregnancy related death rates for non-Hispanic American Indian or Alaskan natives is seen in an almost tripling of that rate in 2020-21.


https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https%3A%2F%2Fwww.cdc.gov%2Fmaternal-mortality%2Fphp%2Fpregnancy-mortality-surveillance%2F%3FCDC_AAref_Val%3Dhttps%3A%2F%2Fwww.cdc.gov
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https%3A%2F%2Fwww.cdc.gov%2Fmaternal-mortality%2Fphp%2Fpregnancy-mortality-surveillance%2F%3FCDC_AAref_Val%3Dhttps%3A%2F%2Fwww.cdc.gov
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Pregnancy-related mortality ratios (per 100,000 live 
births) by race/ethnicity, U.S. 2007-2016
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Presenter Notes
Presentation Notes
This is dated, but it’s all we have since most systems don’t report education because it’s not recorded on death certificates. Perhaps this is the most profound way to summarize the power of racial disparities – a college educated black mother has a 65% greater chance of a maternal death than a white women with < a high school education. 



Underlying causes of pregnancy-related deaths (2020).
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COVID & Pregnancy Related* Deaths, 2018-2024

664 661 771 727 714 668

133

495

79
8

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300

2018 2019 2020 2021 2022 2023

COVID
Non-Covid

To
ta

l P
re

gn
an

cy
 R

el
at

ed
 D

ea
th

s

904

1,222

793
676

Source: CDC Pregnancy Related Mortality Surveillance System. 
https://www.cdc.gov/maternal-mortality/php/pregnancy-mortality-surveillance-data/?CDC_AAref_Val=https%3A%2F%2Fwww.cdc.gov%2Fmaternal-mortality%2Fphp%2Fpregnancy-mortality-surveillance%2F%3FCDC_AAref_Val%3Dhttps%3A%2F%2Fwww.cdc.gov
%2Freproductivehealth%2Fmaternal-mortality%2Fpregnancy-mortality-surveillance-system.htm&cove-tab=0 

www.birthbythenumbers.org

Presenter Notes
Presentation Notes
68% more deaths in 2021
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Non-Covid and Covid Related Pregnancy-
Related Deaths by Race-Ethnicity, 2021
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Presenter Notes
Presentation Notes
Limiting the comparison to 2021 when the pandemic peaked in the U.S., the differences are accentuated with the pregnancy related death rate climbing to an astounding 160.4 per 100,000 births. 



Percent COVID Related Maternal Deaths by 
Race/Ethnicity* from MMRC analyses, 2020
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Presenter Notes
Presentation Notes
This draws on data from two completely different sources – the NVSS data(in red) and a report from 38 maternal mortality review committees (blue). We include it here to show the similarity in a crucial result – the profound impact the pandemic had on Hispanic pregnancy related deaths. Using the more reliable data from MMRCs, Covid related deaths account for a proportion of pregnancy related deaths more than 15 times that in the non-Hispanic White population.
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3. Maternal Mortality as an 
Indicator of a Public Health Problem 

beyond Pregnancy 
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Not just about maternal mortality
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Presenter Notes
Presentation Notes
In looking at death reports, I noticed an interesting change in trend in overall death rates for women of reproductive age(see circled data). While overall death rates had gone down for most age groups, for women 15-44, the rates had leveled and even gone up. These aren’t maternal mortality data – these are overall death rates for women, so now we’re not dealing with 1000 deaths a year, but more like 60,000 deaths of women. 



The Problem is Bigger than Maternal Mortality 
Overall Deaths rates (per 100K), Females 15-44, 2010-2023
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Presenter Notes
Presentation Notes
Here are overall death rates for women 15-44 2010-2021. The surge in death rates for American Indian Alaskan Natives(AIAN), particularly during the pandemic with an overall increase of 59%. Even prepandemic (2010-2019) the increase was 13.3%. Recall this was at a time when the maternal mortality ratio was relatively unchanged.  Also, the magnitude of the impact of overall female deaths was more profound as we’re considering not 700 deaths a year, but 70,000 a year. 



Relationship Between Pregnancy Related Mortality and Overall Death 
Rate for Women 15-44, U.S. States*,2019-2023
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Presenter Notes
Presentation Notes
To explore the relationship between pregnancy related deaths and deaths to women of reproductive age, this figure compares state rates on each for the years 2019-2023 combined. There’s a strong positive relationship with states that fair poorly in terms of pregnancy related deaths (Alabama, Mississippi, Tennessee, Louisiana, Arkansas) also doing poorly in terms of death rates for women of reproductive age. The overall correlation (+.59 – 1.00 would be a perfect correlation) reflects a strong relationship between the two rates.  The importance of this figure is a reminder that maternal health is a subset of overall women’s health and reducing pregnancy related deaths will require a commitment to women’s health when they are not pregnant. 




Problem is Bigger than Maternal Mortality
Top 10 Causes of Death for Women 15-44 in 2023

2023 Total 
Deaths

% of total Rate per 
100 K

% Change in rate 
2010-2023

Proportion of  
2010-23 Increase

All causes 64,181 100% 97.3 28.0% ---
Accidents (unintentional inj.) 21,315 33.2% 32.3 73.7% 57.9%
Malignant neoplasms 8,704 13.6% 13.2 -9.6% -2.4%
Diseases of heart 5,050 7.9% 7.7 5.5% 3.0%
Intentional self-harm (suicide) 4,619 7.2% 7.0 27.3% 6.9%
Assault (homicide) 2,615 4.1% 4.0 33.3% 4.3%
Chronic liver disease and cirrhosis 2,579 4.0% 3.9 143.8% 9.4%
Diabetes mellitus 1,461 2.3% 2.2 29.4% 2.4%
Cerebrovascular diseases 1,235 1.9% 1.9 0.0% 0.1%

Pregnancy, childbirth & puerperium 1,038 1.6% 2.6 33.3% 1.7%
All other causes  (residual) 15,565 24.3% 23.6 28.0% 16.7%

Sources: CDC, NCHS. Underlying Cause of Death 1999-2023 on CDC WONDER Detailed Mortality Database, released in 
2025. Accessed at http://wonder.cdc.gov/ucd-icd10.html on Feb. 2, 2025 www.birthbythenumbers.org

Presenter Notes
Presentation Notes
What’s the cause of the increase? First let’s note what it’s not from for this younger subset of the total women’s population – pregnancy, diabetes,  cerebrovascular diseases or cancer.  The rise is driven largely by behavioral causes: (1) primarily accidents (unintentional injuries) which is a category that includes substance use as a main driver of this increase (see following figure); (2) violence (suicide & homicide); and to a lesser extent (3) liver disease, which has a huge percent increase but on a smaller base.
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Presentation Notes
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Drugs were involved in 72 percent of the increase in non-COVID 
deaths of women ages 15 to 44 between 2010 and 2023.
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What about their babies? 
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Presenter Notes
Presentation Notes
This examines the role of “drug related” causes in the growth of deaths to women of reproductive age. Overall there was an increase of 16,754 deaths of women in this age group while there was an increase of 11,969 deaths with a classification of “drug induced cause.” These include intentional (suicide) and unintentional overdoses, homicides, and all other drug induced causes. If we exclude the 612 COVID related cases, that means 74% (11,969/ 16,142) of the increase was associated with drug induced cases



Pregnancy related and infant mortality rates, 2021-2023.
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Relationship Between Pregnancy Associated Death 
and Infant Death, Mass. 1999-2020
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SMM – Severe Maternal Morbidity So what can we do about all this?
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4.  So what can we do?
Timing of Maternal Deaths (2021)

19.5%

9.1%

14.1%
29.2%

28.1%

Before Delivery

Day of Delivery

43-365 Days PPM

7-42 Days PPM 1-6 Days PPM

Source: CDC. Pregnancy-Related Deaths: Data from Maternal Mortality Review Committees. https://www.cdc.gov/maternal-mortality/php/data-
research/mmrc/index.html. Access 8/24/25
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Presenter Notes
Presentation Notes
This is based on data from 38 maternal mortality review committees, documenting a relatively small proportion of maternal deaths at the time of birth (11%), with 47% between a week and a year after birth. 
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Where U.S. pregnancy related deaths happen, 2018-2024
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Focus on Community Preventability

• 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.
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So what would result in prevention?

• Clinical – 70% of women who died ppm in Mass. had a hospital 
contact between the birth hospitalization & their death

• Improving clinical care 
• AIMS bundles
• Perinatal Quality Collaboratives
• Integration of Midwives

• Social – greater focus on postpartum care for at-risk women
• Substance use programs that extend into postpartum & provide 

residential support

• Political
• Insurance
• Access to providers (more midwives)

www.birthbythenumbers.org



Insurance: Only two states had not adopted a twelve-month extension of 
Medicaid postpartum coverage eligibility as of January 2025.

Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina

Alabama
Alaska
Arizona
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky

North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wyoming

Source: https://www.kff.org/medicaid/issue-brief/medicaid-postpartum-coverage-extension-tracker/#note-0-37/

Not Fully 
Implemented
Arkansas
Wisconsin

Refused ACA 
Medicaid 
Expansion
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Insurance: Pregnancy-related mortality in states that have expanded Medicaid 
eligibility is 18 to 49 percent higher than in states that have not.
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* Non-Expansion States in 2024: Alabama, Florida, Georgia, Kansas, Mississippi, South Carolina, Tennessee, Texas, Wisconsin, and Wyoming 
Source: NVSS data in CDC Wonder Mortality File
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Insurance: State Pregnancy Related Mortality, 2020-2024*
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Access: Total Midwives per State (per 10,000 births) 2023-24
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Presenter Notes
Presentation Notes
Drawing on 2 different (and not necessarily compatible) data sources, this figure illustrates the extraordinary range of midwives of any kind across states. Vermont data is presented in a box so as not to alter the scale too much. This figure represents the distribution of CNMs and CPMs combined by state with states in the Northeast (VT, NH & ME)  and upper West (Alaska & Oregon) having the highest concentrations.  States with the smallest proportions of midwives are concentrated in the deep South (MS, AL, LA, AR) or Southwest (OK, TX) 



Access: Percent Certified Nurse Midwife & Other 
Midwife attended births by State, 2023-24
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Presenter Notes
Presentation Notes
Once again, incredibly wide variation in proportion of births attended by CNM & OMs combined with five states (VT, AK, NH, OR, ME) having at least 1 in 4 births attended by CNM & Other midwives led by Alaska (CNM-27.4% ; OM-7.6% ) for a total of 35.0%. At the other extreme five southern states (AR, AL, MS, LA. OK) have fewer than 1 in 20 births attended by CNMs and other midwives with Arkansas having only 1.0% of their 2023-24 births CNM attended & 1% by Other midwives. 



Access: Relationship Between % Midwife Attended Births (2022-23) & 
Pregnancy Related Mortality* (per 100,000 births),U.S. States, 2019-23

10

20

30

40

50

60

70

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 32% 34% 36%

WA

MA

AK

NM

NY

TX

FL

CA

OR
NH

CO

MS

PN

AR

AL

LA

ND

IN
SD

SC

OK

NV
NE

MO

KS

TN

MI

OH

KY

IL

NC

WV
GA

DC

HI
IACT

MN

NJ

MT

ID

UT

AZ

WI

VA

MD

ME

DE
RI

WY

r = -.32

Source: CDC Wonder Birth & Death Data (Vermont excluded with <10 deaths)

% Midwife Births Attended in State, 2022-2023

Pr
eg

na
nc

y 
Re

la
te

d 
M

or
ta

lit
y 

(p
er

 1
00

,0
00

)

BirthByTheNumbers.org
* Deaths during pregnancy through 1 year postpartum

Presenter Notes
Presentation Notes
Again – think relying on midwives can help your birth outcomes? Look at the powerful negative relationship illustrated here– the more midwife attended births, the lower the pregnancy related mortality. The number of maternal deaths are smaller (thankfully) and more years had to be used to get sufficient state numbers with Vermont still having fewer than 10 reported deaths and hence they are excluded from this figure. 



Access: Relationship Between Midwife Attended Births 
& State Infant Mortality (per 1,000 births), 2022-2023
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Presenter Notes
Presentation Notes
Think relying on midwives can help your birth outcomes? Look at the powerful negative relationship illustrated here– the more midwife attended births, the notably lower the infant mortality. The great work of Saras Vedam and colleagues has demonstrated this more systematically in a major study. 



Access: Maternity Care Providers per 1,000 Births, 
U.S. & Comparison* OECD Countries (2023)
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Source: OECD Health Database, 2024. *Comparison countries (based on 100,000+ births & OECD data on midwives licensed to practice): 
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Presenter Notes
Presentation Notes
If one wanted to powerfully demonstrate the difference between the U.S. maternity care system and wealthy European countries, this chart captures the dilemma. While the U.S. has a lower proportion of obstetricians than comparison countries, those countries have 14 TIMES AS MANY MIDWIVES AS THE U.S. (was that too subtle?)



Bonus: Pregnancy Related Mortality (per 100,000 births) 
2020-2021* and % Female State Legislators 2021
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Presenter Notes
Presentation Notes
In case you wonder whether political systems can make a differences, this illustrates a strong relationship between the proportion of female state legislators in a state and its pregnancy related mortality ratio. 



Quality Maternal & Newborn Care Framework

Source: Renfrew et al. Midwifery and quality care: findings from a new evidence-informed framework for maternal and newborn care. Lancet 2014; 
https://doi.org/10.1016/S0140-6736(14)60789-3

Presenter Notes
Presentation Notes
So you want a solution? Look to this model of comprehensive, quality maternity care. There is currently an international effort to incorporate these principles into maternity care. For more information, check out the website of the Quality Maternal and Newborn Care (QMNC) Research Alliance at:   https://www.qmnc.org/ .

https://doi.org/10.1016/S0140-6736(14)60789-3
https://doi.org/10.1016/S0140-6736(14)60789-3
https://doi.org/10.1016/S0140-6736(14)60789-3
https://doi.org/10.1016/S0140-6736(14)60789-3
https://doi.org/10.1016/S0140-6736(14)60789-3


Summary
• Need to rethink maternity care the way midwives do – from a lifespan and 

community as well as a clinical perspective. Craft policies that keep women of all 
ages within the health and social system to prevent problems that lead to 
pregnancy associated deaths.

• Rethink maternal mortality as not separate from women’s health care in general, 
but as an opportunity to engage with women who might not otherwise be 
interested in becoming involved in the health care system.

• Form alliances & advocate with key stakeholder (CNMs, CMs &CPMs) to advance 
your mutual policy interests, focusing on what you agree on rather than what 
divides you. 

• Broaden educational resources to expand and diversify the midwifery workforce – 
and then have respect for what your colleagues who aren’t like you are doing. 



www.birthbythenumbers.org
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