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1. Definitions – the multiple 
measures of maternal death



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. 
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2. The Historical Trend in U.S. 
Maternal Mortality



U.S. Maternal Mortality (per 100,000 live births), 
1951-2007
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U.S. Maternal Mortality (per 100,000 live births), 
1951-2007
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U.S. Maternal Mortality Ratio (per 100,000 live 
births) , 1951-2007
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Why was there no official maternal 
mortality ratio for U.S. since 2007



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



3. 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.”



3. 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)



Am J Prev Med 2000;19(1S):35-39. 

16 States 
already had a 

checkbox as far 
back as 1991-
1992, but with 

different 
wording 



Time periods used:
42 days;
6 weeks;

3 months; 
90 days;
12 mos;

“last year”

Source: Hoyert . Maternal Mortality 
and Related Concepts. NCHS. Vital 
Health Stat 3(33). 2007. p.12. 



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



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



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

CA, ID, MT, NY 2003
New Jersey 2004
Florida 2005
Texas 2006
Ohio 2007
Massachusetts 9/2014
Alabama 2016
W. VA 2017





Correcting for Impact of Adding Pregnancy Box

Also did tests involving 1 year and 3 year periods with little change 

Impact of adding the pregnancy checkbox was to approximately 
double a state’s maternal mortality rate



2nd Article in Series – Causes of 
Maternal Death in the NVSS

Obstet Gynecol 2017;129:811–8



Underlying cause of death
Total maternal deaths (during pregnancy or within 42 days after the end of pregnancy) (A34, O00-O95, O98-O99)
Total direct obstetric causes (A34, O00-O92)
Pregnancy with abortive outcome (O00-O07)

Ectopic pregnancy (O00)
Hypertensive disorders (O10-O16)

Pre-existing hypertension (O10)
Eclampsia and pre-eclampsia (O11,O13-O16) 

Obstetric Hemorrhage (O20,O43.2,O44-O46,O67,O71.0-O71.1, O71.3-O71.4,O71.7,O72)
Pregnancy-related infection (O23,O41.1,O75.3,O85,O86,O91)

Puerperal sepsis (O85)
Other obstetric complications (O21-O22,O24-O28,O30-O41.0, O41.8-O43.1, O43.8-O43.9,O47--O66,O68-O70,O71.2, O71.5, O71.6, O71.8, O71.9,O73,O75.0-O75.2,O75.4-O75.9,O87-O90,O92)

Diabetes mellitus in pregnancy (O24)
Liver disorders in pregnancy (O26.6)
Other specified pregnancy-related conditions (O26.8)
Obstetric embolism (O88)
Cardiomyopathy in the puerperium (O90.3)

Anesthesia-related complications (O29,O74,O89)
Total indirect causes (O98-O99)

Mental disorders and diseases of the nervous system (O99.3)
Diseases of the circulatory system (O99.4)
Diseases of the respiratory system (O99.5)
Other specified diseases and conditions (O99.8)

Obstetric death of unspecified cause (O95)
Late maternal causes (43 days-1 year after the end of pregnancy) (O96-O97)

Maternal Death 
ICD-10 Codes



Over Ascertainment??
• Research into the cause of death category finds much of the 

increase is coming from less specific ICD-10 codes. 

• Other specified pregnancy-related conditions (O26.8)
• Other obstetric complications (O21–O22, O24– O41.0, O41.8–O43.1, O43.8–O43.9,O47–O66, 

O68–O70, O71.2, O71.5,O71.6, O71.8, O71.9, O73–O75.2,O75.4–O75.9, O87–O90, O92)

• Other specified diseases and conditions (O99.8)
• Obstetric death of unspecified cause (O95)



Assessing the impact of ill-defined causes on maternal 
deaths and mortality rates by cause of death,

27 states and DC, 2008-2009 to 2013-2014



Impact of Random Error in Checking the 
Pregnancy Checkbox

Female Deaths # Maternal 
Deaths w/ 1% 
False Positives# Maternal Deaths Natural Causes

Total 907 82,572
<40 618 15,553 774
15–19 26 929 35
20–24 119 1,619 135
25–29 152 2,568 178
30–34 177 4,092 218
35–39 144 6,345 207
40–54 289 67,019 959



Impact of a 1% Random Coding Error on 
Maternal Mortality Rates
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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

https://www.pbs.org/wgbh/pages/frontline/post-mortem/things-to-know/death-certificates.html


Over-ascertainment: Results of a 4 state study 
(Georgia, Louisiana, Michigan, and Ohio)

72%

21%

7%

Pregnancy Checkbox Accuracy

Pregnant Not Pregnant Unable to confirm
Source: A. Daymude. Checking the pregnancy checkbox: Evaluation of a four-state quality assurance pilot. Birth 2019 online & Catalano A. 
Validity of the Pregnancy Checkbox. AJOG.2019.online.

In 28% of cases with 
pregnancy checkbox 
checked, not certain 
woman was pregnant

www.birthbythenumbers.org



False Positives on the Pregnancy 
Checkbox by Age
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Impact of the Checkbox – Better and Worse 
Ascertainment

• While the checkbox contributed to errors, the Four Committee data 
show that the checkbox also improved identification of pregnancy-
related deaths. Without the pregnancy checkbox, 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. 



Summary 
•The introduction of the pregnancy checkbox 
served it’s stated purpose – it identified cases 
that would have been otherwise missed.

• Unfortunately, it also led to a significant 
overcounting of women’s death as maternal 
deaths. 



4. The Pregnancy Related 
Mortality Surveillance System



Pregnancy Mortality Surveillance System



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.



Our best existing measure
Pregnancy Related Mortality, U.S., 1987-2016

7.2

9.4 9.8

10
10.3

10.8
11.1

12.9

11.3 11.3

12.9

12

13.2
14.5

14.7

14.3

16.8

15.3

15.4 15.7

14.5
15.5

17.8

16.7

17.8

15.9

17.3 18
17.2

16.8

6

8

10

12

14

16

18

20
19

87
19

88
19

89
19

90
19

91
19

92
19

93
19

94
19

95
19

96
19

97
19

98
19

99
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

Pr
eg

na
nc

y 
Re

la
te

d 
M

or
ta

lit
y 

Ra
tio

 (p
er

 1
00

,0
00

 b
irt

hs
)

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

If a proportion of the 
pregnancy related deaths occur 
at 42+ days, then the maternal 
mortality ratio can be 
estimated using the pregnancy 
related mortality rate. 

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.



Maternal Mortality Ratios (per 100,000 live births), 
U.S. 1987-2016*
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Maternal Mortality Ratios (per 100,000 live births), 
U.S. 1987-2016*
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5. Comparing the U.S. to the 
Rest of the World



Maternal Mortality Ratios (per 100,000 births), 2017
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U.S. MMR (per 100,000 births ) Compared to 
Countries with 300,000+  births, 2015-16
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U.S. MMR (per 100,000 births) Compared to Countries 
with 300,000+  births, 2015-16
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6. The Persistence of Racial 
Disparities



U.S. Maternal Mortality (per 100,000 live births), 
1951-2007 by Race
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Black to White Ratios, U.S. Infant & 
Maternal Mortality, 1915-2016
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Pregnancy Related Mortality Ratios 
by Race, U.S., 2015-2016
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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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7. Maternal Mortality as a 
Public Health Problem: 

Timing & Causes of Death 



Remember this chart? 
Timing of Pregnancy Related 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.

Maternal deaths 
are a public health 
issue as much as a 
clinical care issue.

www.birthbythenumbers.org



Maternal Mortality as a Public Health Approach 
Cause-specific proportionate Pregnancy-Related mortality: United 

States, 1987–2013.

Source: Creanga. Pregnancy-Related Mortality in the United States. Obstet Gynecol 2017.
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Moving to a Public Health Approach 
Underlying Causes of Pregnancy-Related Deaths, by Timing of Death
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8. The Issue is Broader than 
Maternal Mortality



Not just about maternal mortality

www.birthbythenumbers.org



Births in U.S. by Maternal Age, 2018
Age # Births %

<20 181,607 4.8%
20-24 726,175 19.2%
25-29 1,099,491 29.0%
30-34 1,090,697 28.8%
35+ 693,742 18.3%
Total 3,791,712 100.0%

www.birthbythenumbers.org



The Problem is Bigger than Maternal Mortality
Overall Deaths rates (per 100K), Females 25-34, 

by Race/Ethnicity, 2000-2017
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The Problem is Bigger than Maternal Mortality
Overall Deaths rates (per 100K), Females 25-34, 

by Race/Ethnicity, 2010-2017
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Ratio of Black/White Female Death Rates, 
Women 25-34, 2000-2017
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Problem is Bigger than Maternal Mortality
Top 10 Causes of Death for Women 25-34 in 2017

Total Deaths % of total Rate per 100 
K

% Change in rate 
2010-2017

Proportion of  
2010-17 Increase

All causes 18,066 100.0 80.8 26.3% ---
Accidents (unintentional inj.) 6,668 36.9 29.8 61.1% 58.0%
Malignant neoplasms 1,926 10.7 8.6 -4.4% 1.8%
Intentional self-harm (suicide) . 1,600 8.9 7.2 35.8% 10.2%
Diseases of heart 1,232 6.8 5.5 12.2% 4.4%
Assault (homicide) 881 4.9 3.9 18.2% 3.9%
Pregnancy, childbirth & puerperium 512 2.8 2.3 27.8% 2.9%
Chronic liver disease and cirrhosis 367 2.0 1.6 23.1% 2.1%
Diabetes mellitus 352 1.9 1.6 23.1% 1.9%
Cerebrovascular diseases 254 1.4 1.1 -8.3% 0.0%
Septicemia 192 1.1 0.9 0.0% 0.2%
All other causes  (residual) 4,082 22.6 18.3 11.6%

Sources: Heron M. Deaths: Leading causes for 2010. National vital statistics reports; vol62 no 6. Hyattsville,MD: National Center for Health Statistics. 2013 
& 2017 data from CDC, NCHS, Underlying Cause of Death 1999-2017 on CDC WONDER Online Database, released December, 2018; Accessed 11/7/2019. 
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9. The Way Forward



Source: Daw J. 
Health Affairs
2017; 36:598-606

9. The Way Forward
Keeping Women in the System



Medicaid Eligibility for Parent vs Pregnant 
Women in Non-Expansion States
Medicaid eligibility thresholds, 2019 
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Four Policy Recommendations
1. Use Maternal Mortality Review Committees to explore pregnancy 
associated deaths for causes and possible bases for prevention;

2. Use linked datasets to examine women’s health through the lifecourse 
and identify critical moments (e.g. pregnancy?) where intervention might 
matter; 

3. Fund a systematic process for listening to women tell us about their lives 
and experiences in pregnancy and beyond to craft sustainable solutions 
that are meaningful to them.

4. Craft policies that keep women of all ages within the health and social 
system to prevent problems that lead to pregnancy associated deaths. 
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