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Two key background
themes in this talk
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Timing of Maternal Deaths

42-365 Days

7-41 Days PPM 21-3%

1-6 Days PPM

Before Delivery

Figure 1. Distribution of Pregnancy-Related Deaths by Timing of
Death in Relation to Pregnancy

45%

Within
42 days

pregnant

Day of Delivery

Source: Creanga A et al. Pregnancy Related Mortality in the U.S., 2011-2013.
Obstet & Gynec 2017 & MMRIA (2017). www.birthbythenumbers.org



(1) Implication of these distributions is
that any attempt to resolve the
problem of maternal death that

doesn’t encompass both clinical and
public health approaches is destined
to miss a significant portion of
women at risk
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(2) “Lo

oking where there’s light”
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“One searches where there is light”

Goethe 1749-1832
Source: Barry. The Great Influenza. 2004 p. 71
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From Listening to Mothers 1

e Women surveyed in May & June, 2002 about their childbirth experiences.
Included if they gave birth within 2 years prior to survey

Postpartum Depression

e 19% of mothers scored 13+ on the Edinburgh Postnatal Depression Scale,
meaning they were probably experiencing some degree of depression in
the week preceding the survey.

* Only 43% of this group had consulted a professional about their mental
health since giving birth.

What happened when this overall finding
was stratified by time since birth?

www.birthbythenumbers.org



Proportion of Women Scoring 13 + on
Edinburgh Postnatal Depression Scale

° months or —23%
less

1318 montns | -
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How much of what we term postpartum depression is
chronic depression we happen to be measuring at that point
in time?

What does this have to do with maternal mortality?

How much of what we’re measuring as “the
unacceptable level of maternal mortality” is actually
capturing a general problem in the health of women of
reproductive age and we have chosen to shine a light
on it for the period of conception to 1 year postpartum?

www.birthbythenumbers.org



Female
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Death rates, by
age, females:
United States,

1955-2015

Number of female
deaths, 20-49 in 2015
73,873.
Maternal deaths = ~1%
of all those.
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Female Death Rates (per 100,000) for 72
Selected Causes, by Age, U.S., 1968-1998
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Source: National Vital Statistics System, unpublished tables. https://www.cdc.gov/nchs/nvss/mortality/hist290.htm
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https://www.cdc.gov/nchs/nvss/mortality/hist290.htm

Female Death Rates (per 100,000) by Age,
1999-2014
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Source: National Vital Statistics System, unpublished tables. https://www.cdc.gov/nchs/nvss/mortality/hist290.htm
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This is a less discussed reason why the
work of MMRGCs is so important:

MMRCs documentation of pregnancy

associated deaths provides our most

systematic insights into the death of
women of reproductive age

www.birthbythenumbers.org



The importance of studying pregnancy associated deaths

* The deaths of women of reproductive age

Figure 4. Leading Causes of Pregnancy-Associated Death by Type of Association,
Colorado, 2008-2013
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Source UNDERSTANDING MATERNAL DEATHS IN COLORADO: AN ANALYSIS OF MORTALITY FROM 2008 - 2013
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The importance of studying pregnancy associated deaths

Recreational drugs alone
O Prescription drugs alone

@ Both Recreational and
Prescription drugs

Not pregnancy-related Pregnancy-related
Pregnancy Status Number Percent Number Percent
During pregnancy 15 12.5 7 333
1-42 days postpartum (within 6 weeks) 15 12.5 9 429
43-365 days postpartum (7-52 weeks) 75.0 5 23.8
Total 120 100.0 21 100.0

www.birthbythenumbers.org




Figure & Not-Pregnancy-Related Weath Cases by Cause of Death
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Source: Florida DoH. Florida’s Pregnancy-Associated Mortality Review 2015 Update. (7/17)

The
importance
of studying
pregnancy
associated

deaths
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Figure 9b. Pregnancy-Related Mortality Ratios (PRMRs) by Pre-Pregnancy BMI
Florida, 2006-2014 (n=378) and 2015 (n=38)
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Most Common Factors Associated with Maternal Deaths in Ohio, 2008-2012

Chronic Medical Condition

. . Mental Health
Individual Level

Delay / Failure to Seek Care

Non-compliance with Medical Recommendations
Delay / Lack of Diagnosis, Treatment, or Follow-up S
Failure to Refer or Seek Consultation s
Failure to Screen / Inadequate Risk Assessment I Sy S te ms / eve / fa Cto rS

Use of Ineffective Treatment puu don ’t con trlb uyte on/y to

Inadequately Trained / Unavailable Personnel or Services

Lack of Standardized Policies / Procedures pl’ e g n G n C y-l’ e / G te d

Inadequate Community Outreach / Resources d edqa th S

Lack of Continuity of Care / Case Management

Clinical Level

Systems Level
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Percent of Pregnancy-Associated Deaths

Source: Ohio Pregnancy-Associated Mortality Review

PAMR’s Activities and Initiatives to Address Maternal Mortality

Source: Ohio Dept. of Health. Ohio Pregnancy-Associated Mortality Review 2015. www.birthbythenumbers.org



So, as we turn the focus to maternal mortality,
keep this larger context in mind:

if we are going to improve maternal mortality
rates we need to improve all women’s health —
not just pregnant women’s health.
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Maternal Mortality
in the U.S.



Definitions (in the U.S.)

« 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.

* 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.

* 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”)

www.birthbythenumbers.org



Three Sources of U.S. Maternal Death Data

e National Vital Statistics System (NVSS). This is the source of the official
maternal mortality ratio for the United States and is based on “...information from death
certificates filed in the 50 states and the District of Columbia that are subsequently
compiled into national data..... Physicians, medical examiners, and coroners are
responsible for completing the medical portion of the death certificate.” These state data
are compiled by NCHS into a national data system.

. Pre%nancy Mortality Surveillance System (PMSS). This system was
established by CDC. It is based on reports from 52 areas (50 states, Washington, D.C. and
New York city) which submits to CDC “... deidentified copies of death certificates for
females 12—55Jears who died during or within 1 year of pregnancy from any cause; when
available, linked birth or fetal death certificates are also sent. Additional sources include
computerized searches of Lexis Nexis, reports by public health agencies, including state-
based maternal mortality review committees, professional organizations, and individual
health care providers.” The records are reviewed by specially trained clinicians to
determine whether or not a death was pregnancy related.

 Maternal Mortality Review Information Application (MMRIA).

www.birthbythenumbers.org




Trends In
Maternal Mortality:

(2015

Estimates by WHO, UNICEF, UNFPA, World Bank Group
and the United Nations Population Division

Range of MMR L:,::: I;]fe %rg];;g:is_ Range of PM

uncertainty (Ul 80%) P Tl I — e uncertainty (Ul 80%)
Country and Lower Upper maternal death:® maternal Lower Upper
territory MMR® | estimate | estimate | deaths® 1in deaths® PM estimate | estimate
United
Kingdom 9 8 11 74 5800 — 0.8 0.6 0.9
United
Republic of
Tanzania 398 281 570 8 200 45 2.4 18.4 13.0 26.3
United States
of America 12 16 3800 — 0.8 0.7 0.9
Uruguay 11 19 3 300 - 0.9 0.7 1.2
Uzbekistan 36 20 65 240 1000 — 2.2 1.2 4.0




Trends In

Maternal Mortality:

1990 tq2013)

Estimates by WHO, UNICEF, UNFPA, The World Bank
and the United Nations Population Division

Decrease is less a reflection of
improvement and more a
function of the difficulty in
estimating the maternal
mortality rate in the U.S.

Country MMR® Range of MMR Number of | Lifetime | % of AIDS- | PM°(%) | Group®
uncertainty maternal risk of related
deaths? maternal indirect
Lower Upper death:® maternal
estimate | estimate 1in: deaths®
United Kingdom g 5 12 60 6900 0.6 A
United Republic of
Tanzania 410 25() b0 7900 44 5.9 13.3 B
United States of
America 18 44 1800 1.5 A
Uruguay 14 9 20 7 3500 0.8 A
Uzbekistan 30 31 42 220 1100 2.2 A




U.S. Maternal Mortality (per 100,000 live births),
1951-2007
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Source: NCHS. Deaths: Final Data. Annual Reports.



Last reporting (2007)of a maternal mortality rate by NCHS

Table 34. Number of maternal deaths and maternal mortality rates for selected causes, by Hispanic origin and race for non-Hispanic population:
United States, 2007

[Maternal causes are those assigned to categories A34, 000-095, and 098-099 of the International Classification of Diseases, Tenth Revision (ICD-10), Second Edition. An increasing number of staies use a separate item
regarding pregnancy status on the death certificate to help identify these deaths; see “Technical Notes.” Rates are per 100,000 live births in specified group; see “Technical Notes.” Race and Hispanic origin are reported
separately on the death ceriificate. Persons of Hispanic origin may be of any race. Data for Hispanic persons are not tabulated separately by race; data for nan-Hispanic persons are tabulated by race. Data for Hispanic origin
should be interpreted with caution because of inconsistencies between reporting Hispanic origin on death certificates and on censuses and surveys; see “Technical Notes”]

Number Rate
All Non-Hispanic ~ Non-Hispanic All Non-Hispanic ~ Non-Hispanic
Cause of death (based on ICD-10, 2004) origins'  Hispanic Non-Hispanic? white® black® origins'  Hispanic Non-Hispanic? white® black®
Maternal causes . ............. ... ... ........ (A34,000-095,098-099) 548 95 453 242 178 89 14.1 10.5 284
Pregnancy with abortive outcome . . . . ... ... ... ... .. ... ..., (000-007) 31 5 26 8 17 * 0.8 * *

Ectopic pregnancy . . . .. ... .. (000) 14 1 13 2 11 * * * '

Spontaneous abortion . . . ... .. (003) 9 2 7 3 3 * * * *

Medical abortion . . . ... ... ... .. (O04) - - - - - * ) * '

Otherabortion . . .. ... ... .. . . .. (O05) 1 - 1 - 1 * ) * '

Other and unspecified pregnancy with abortive outcome . . . . (001-002,006-007) 7 2 5 3 2 * * * *

Other direct obstetric causes . . . . ... .. ... .. ... ... ... ... (A34,010-092) 362 67 295 153 17 6.3 9.2 6.6 187
Eclampsia and pre-eclampsia . . .. ... ... ... ... ..., ... (011,013-016) 64 13 51 29 19 * 1.6 1.3 '
Hemorrhage of pregnancy and childbirth and placenta

PIEVIE . . e (020,044-046,067,072) 41 12 29 18 9 09 - 0.9 *

Complications predominately related to the puerperium . ... ... .. (A34,085-092) 93 15 78 35 31 2.2 * 2.4 1.5 49
Obstetrical tetanus . . . . . ... .. .. L (A34) - - - - - * * * * '
Obstetric embolism . . ... ... ... .. ... (O8g) 33 6 27 12 8 0.8 * 0.8 * '
Other complications predominately related to the puerperium (085-087,089-092) 60 9 51 23 23 14 - 1.6 1.0 37

All other direct obstetric

CAUSES © . v v v v v e (010,012,021-043,047-066,068-071,073-075) 164 27 137 71 58 38 25 43 3.1 9.2
Obstetric death of unspecified cause . . . ... ... ... .. ... ... ..., ... (O95) 20 4 16 7 7 0.5 * * * '
Indirect obstetric causes . . .. ... ... ... (098-099) 135 19 116 74 37 31 ) 36 32 59
Materal causes more than 42 days after delivery or termination of

PIEONANCY . . o o oo oo et e e e e (096-097) 221 39 181 92 70 5.1 37 5.6 4.0 1.2

Death from any obstetric cause occurring more than 42 days but less

than 1 year after delivery . . .. . ... ... ... .. (O96) 215 38 176 92 66 5.0 36 55 4.0 10.5

Death from sequelae of direct obstetriccauses . . . .. ............... (097) 6 1 5 - 4 - - * * '

www.birthbythenumbers.org



So has there been any way to monitor
maternal death since 2007 ?

CDC and Pregnancy Related Mortality

www.birthbythenumbers.org



Pregnancy Mortality Surveillance System

Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Protecting People™

Reproductive Health
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Depression Among Women
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Pregnancy-Related Deaths
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Perinatal Quality
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Preterm Birth
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CDC = Reproductive Heslth > Maternal and Infant Health > Pregnancy-Related Deaths

Pregnancy Mortality Surveillance System

HEE

When did CDC start conducting national surveillance of pregnancy-related

deaths? /e
& %

CDC initiated national surveillance of pregnancy-related deaths in 1986 because more clinical information was ¢ "Er

needed to fill data gaps about causes of maternal death. E b

How does CDC define pregnancy-related deaths? ?} $
g

For reporting purposes, a pregnancy-related death is defined as the death of a woman while pregnant or within 1 year 43" \’29"

of pregnancy termination—regardless of the duration or site of the pregnancy—from any cause related to or

aggravated by the pregnancy or its management, but not from accidental or incidental causes.

How are the data collected and coded?

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 1984 by the American College of Obstetricians and Gynecologists

and the Centers for Disease Control and Prevention Maternal Mortality Study Group.

How are the data used?

Data are analyzed by CDC scientists. Information about causes of pregnancy-related deaths and risk factors associated with these deaths is released
periodically through peer-reviewed literature, CDC’'s Morbidity and Martality Weekly Reports, and the CDC Web site. This information helps clinicians
and public health professionals to better understand circumstances surrounding pregnancy-related deaths and to take appropriate actions to prevent

them.

www.birthbythenumbers.org



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



U.S., 1987-2013

0.0 Rates for 2011-13:
0 18.0 o _
% 160 “{12.7 white women
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o Source: CDC.
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Maternal Mortality Ratios (per 100K births), 2000-2013,
U.S. & Comparable Countries*
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Collaborative (CMQCC) 2014; NCHS. 2009. Deaths, Final Data, 2007. www.birthbythenumbers.org




Where CMQCC got their data — CDC Wonder

Centers for Disease Control and Prevention I | Q l

CDC 24/7: Saving Lives, Protecting People™
CDCA-ZINDEX v

CDC WONDER FAQ Help ContactUs WONDER Search

LT

WONDER online databases utilize a rich ad-hoc query system for the analysis of public health data.
Reports and other query systems are also available.
| Search
WONDER Systems N Topics L AZ Index

. WONDER Online Databases . Reports and References

» AIDS Public Use Data Prevention Guidelines (Archive)
= About CDC WONDER b Births Scientific Data and Documentation
» Cancer Statistics (Archive)
Environment .
Whatis WONDER? {
» Heat Wave Days May-September \@ Other Query Systems
Frequently Asked Questions » Daily Air Temperatures & Heat Index » Healthy People 2010
» Daily Land Surface Temperatures

» MMWR Morbidity Tables

Data Use Restrictions » Daily Fine Particulate Matter » MMWR Mortality Tables

Data Collections » Daily Precipitation
o MOrtalits_r
Underlying Cause of Death
Republishing WONDER Data blealiad Mormsin
» Compressed Mortality
What's New? » Multiple cause of death {Detaile

+ Mo {Linkeda
Records)
» Online Tuberculosis Information System
Population
» Bridged-Race Population (from NCHS)

» Population Projections (from Census)

» Sexually Transmitted Disease Morbidity
» Vaccine Adverse Event Reporting

» Denotes numerical data available to query or download
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1600 Clifton Road Atlanta. GA 3032%-4027 USA U5 Department of Health & Human Services
800-CDC-INFO (800-232-4636), TTY- 888-232-6348 HHS/Open
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Underlying cause of death

Total maternal deaths (during pregnancy or within 42 days after the end of pregnancy) (A34, 000-095, 098-099)

Total direct obstetric causes (A34, 000-092)
Pregnancy with abortive outcome (0O00-007)
Ectopic pregnancy (O00)
Hypertensive disorders (010-016)
Pre-existing hypertension (010)
Eclampsia and pre-eclampsia (011,013-016)

Obstetric Hemorrhage (020,043.2,044-046,067,071.0-071.1, 071.3-071.4,071.7,072)

Pregnancy-related infection (023,041.1,075.3,085,086,091)
Puerperal sepsis (085)

Other obstetric complications (021-022,024-028,030-041.0, 041.8-043.1, 043.8-043.9,047--066,068-070,071.2, O71.5, O71.6,

071.8, 071.9,073,075.0-075.2,075.4-075.9,087-090,092)
Diabetes mellitus in pregnancy (024)
Liver disorders in pregnancy (026.6)
Other specified pregnancy-related conditions (026.8)
Obstetric embolism (088)
Cardiomyopathy in the puerperium (090.3)
Anesthesia-related complications (029,074,089)
Total indirect causes (098-099)
Mental disorders and diseases of the nervous system (099.3)
Diseases of the circulatory system (099.4)
Diseases of the respiratory system (099.5)
Other specified diseases and conditions (099.8)
Obstetric death of unspecified cause (095)
Late maternal causes (43 days-1 year after the end of pregnancy) (096-097)

Maternal Death
ICD-10 Codes




For use by physkian or insttution

NAME OF DECEDENT

U.S. STANDARD CERTIFICATE OF DEATH

LOCAL FILE NO. STATE FILE NO.
1. DECEDENT'S LEGAL NAME (Include AKA's if any) (First, Middie, Last) 2. SEX 3. SOCIAL SECURITY NUMBER
[ ]

[4a AGE-LastBinhday [4b. UNDER 1 YEAR [4c. UNDER 1 DAY ‘:‘l DATE OF BIRTH (moDayrr)[6. BIRTHPLACE (City and State or Foreign Country)

(e

. S evise anaadl
7a. RESIDENCE-STATE 7b. COUNTY Te. CITY OR TOWN . .
7d. STREET AND NUMBER |7E. APT.NO. ‘Tf. ZIP CODE Tg. INSIDE CITY LIMITS? o Yes Mo

5. EVER IN US ARMED FORCES? |9, MARITAL STATUS AT TIME OF DEATH

¥ 0. SURVIVING SPOUSE S NAME (T wife, gwe name prior 1o frst mamiags) [ ) [ )
o Yes oNo 0 Mamed © Marmied, but separated  © Widowed
o Divorced 0 Never Mamied o1 Unknown
g‘ 11. FATHER'S NAME (First, Middle, Last) 12. MOTHER'S NAME PRIOR TO FIRST MARRIAGE (First, Middle, Last) C e rt I fl C a t e of D e a t h
Eg 133 INFORMANT S NAME ||:‘h RELATIONSHIP TO DECEDENT 13c. MAILING ADDRESS (Street and Number, City, State, Zip Code)
E;% F DEATH OCCURRED IN A HOSPITAL B Dgﬁzgg‘;l?(ﬂagg\;:;re S 'OTHER THAN A HOSPITAL: PART II {.Other Signi{icant conditions] - - - - -
§& | - oo - Sy RoomiOvpstont - Deson v | Hospon ity - Vorsing oot ong i cre gty Dot e Qe (Specity -Enter all diseases or conditions contributing to death that were not reported in the chain of events in Part | and that did not result in the
55 15. FACILITY NAME (I not institution, give street & number) 16. CITY OR TOWN , STATE, AND ZIP° CODE 17. COUNWOF DEATH -
iz underlying cause of death. See attached examples.
T8 WETOD OF DISFGSTON: - BUfl o Cremaion —[12. PLACE OF DISPOSITION (Nameofcomelery. remalny. e lace) «If two or more possible sequences resulted in death, or if two conditions seem to have added together, report in Part | the one that, in your
20 ‘ng'.:;lgzim.TuwN.ANDSTATE 21. NAME AND COMPLETE ADDRESS OF FUNERAL FACILITY Dplnlon' mos‘ dlrec\“y cause'j death R’EPDH |n Pan ” me Olher Condltlons‘ or dlseases'

22 SIGNATURE OF FUNERAL SERVICE LICENSEE OR OTHER AGENT ‘23. LICENSE NUMBER (Of Licensee) c HAN G ES To CAUSE OF DEATH ) - o o
TTEWS 24.28 MUST BE COMPLETED BY PERSON [P DATE PROROUNCED DERD Wartayrv =mermonesnosn | Should additional medical information or autopsy findings become available that would change the cause of death onginally reported, the onginal death
WHO PRONOUNCES OR CERTIFIES DPATH S S — certificate should be amended by the certifying physician by immediately reporting the revised cause of death to the State Vital Records Office.

76, SIGNATURE OF PERSON PRONOUNCING DEATH (Orly when appicable]
37, WAS MEDICAL EXAMINER OR
CORGNER CONTACTED? o Yes e ITEMS 33-34 - AUTOPSY

79 ACTUAL OR PRESUMED DATE OF DEATH
(MoDay/¥r) (Spell Month)

30. ACTUAL OR PRESUMED TIME OF DEATH

12 PARTI xtrthechin o s o s e e e e i S O e et 30 B -33 - Enter “Yes” If either a partial or full autopsy was performed. Otherwise enter "No.”

i i i e o e . 52T ASSEATS. e 3. e e e «34 - Enter “Yes” if autopsy findings were available to complete the cause of death; otherwise enter "No”. Leave item blank if no autopsy was
IMMEDIATE CP#SEE, perfon‘ned_
resuting n death) b Dieto(orass Ei

proe lry e e — | ITEM35-DID TOBACCO USE CONTRIBUTE TO DEATH?

fisted on fne 3. Enterthe

s ° e EIEE T — Check “yes” if, in your opinion, the use of tobacco contributed to death. Tobacco use may contribute to deaths due to a wide variety of diseases;
Mt - for example, fobacco use confributes to many deaths due to emphysema or lung cancer and some heart disease and cancers of the head and

PART i s oSSt conions or T  Gea ot e e ey eaise gwen mPART T T TSRO = neck. Check “no” if, in your clinical judgment, tobacco use did not contribute to this particular death.

33, WERE AUTOPSY FINDINGS AVAILABLE T0
1 COMPLETE THE GAUSE OF DEATH? © Yes o No

7 TETTEEAT ITEM 36 - IF FEMALE, WAS DECEDENT PREGNANT AT TIME OF DEATH OR WITHIN PAST YEAR?

35, DID TOBACCO USE CONTRIBUTE 3. IF FEMALE:

a8 TODEATH? = Not pregnant within past year
1] T p— < regnant aime o s Sl o e This information Is important in determining pregnancy-refated mortality.
Bo > Accident > Pending Investigation
g 2 , Mo 0 Unknown = Net pregnant, but pragnant within 42 days of desth v o ot b et
H Suede = Coud -
SV — ITEM 37 - MANNER OF DEATH
S E— -Always check Manner of Death, which is important: 1) in determining accurate causes of death; 2) in processing insurance claims; and 3) in
Mo/Day/¥r) (Spell Month)
eDa (Spat ot es e statistical studies of injuries and death.
(7 TR GF TR e et «Indicate Pendm% investigation® if the manner of death cannot be determined whether due to an accident, suicide, or homicide within the
3 & Numt No. Zip Cods
| Srestner parinent o - statutory Elme limit for filing the: _dea‘p certificate. This should be changed later to one of the other terms.
© DmerOpeir -Indicate “Could not be Determined” ONLY when it is impossible to determine the manner of death.
o Pedesirian
1 Other (Specify)
|45. CERTIFIER (Check only one):
) Cmﬁnng physician-To the best of my knowledge, death occumed due to the cause{s) and manner stated.
g & +To the best y ige. death occurred at the time, date, and place, and due to the cause(s) and manner stated.
r MedmalExammenCummr On the basis of examination, andior investigation, in my opinion, death occurred at the fime, date, and place, and due to the cause(s) and manner stated.
Signature of certfier
[48. NAME, ADDRESS, AND ZIP CODE OF PERSON COMPLETING CAUSE OF DEATH (Hem 32)
|47. TITLE OF CERTIFIER  [48. LICENSE NUMBER 49. DATE CERTIFIED (MoDayYr) ‘EU. FOR REGISTRAR ONLY- DATE FILED (Mo/Day/Yr)
51. DECEDENT'S EDUCATION-Check the box |52 DECEDENT OF HISPANIC ORIGIN? Check the box 53. DECEDENT'S RACE (Check one or more races to indicate what the
|that best describes the highast degree or level of that best describes whether the decedent is decedent considered himself or herself to be)
school completed at the time of death SpanishHispanic/Latino. Check the "No” bax
decedent is not Spanich/Hispanic/Latno. ]
= Bth grade or less. 1 B\ads nrMnc:an Amencar
N ) ] n Indian or Alaska M:
o @th - 12th grade: no diploma = Mo, not SpanishispaniclLatng : isilne“::f::‘e enrolied or pnnclpa\ tribe)
g | High school graduate or GED completed 3 1
8 o Yes. Mexican, Mexican American, Chicano ) Flpnn
§ [ Some college credit, but no degree ] .IK.]pu-lzse
E& = Associale degree (e.g.. AA, AS) o Yes, Puerio Rican | Vietmamese
-1 1 Other Asian (Specify).
E 2 [ Bachelor's degree (e . B, AB. B3) = Yes. Cuban ) gﬂ:aHmaaTgraghamnm
gﬁ o Master's degree (e.g., MA, MS, MEng, o Yes. other Spanish/Hispanic/Latino . Samoan
] MEd, MSW, MBA) (Specity) 1 Other Pacific Islander (Speciy)
ol 18 Dostrate (25 PR, EaDjer | Oher (Specity)
OVM, fféu .Jn)egee & '
54. DECEDENT S USUAL OCCUPATION (Indicate type of work done during most of working life. DO NOT USE RETIRED).

www.birthbythenumbers.org

55. KIND OF BUSINESS/INDUSTRY




To improve case identification:

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

Checkbox format:
Meant to solve 2

problems:
F FEMALE: (1) Most states had
(Not pregnant within past year no such question;
(JPregnant at time of death and

(Not pregnant, but pregnant within 42 days of death (2) Different

Not pregnant, but pregnant 43 days to 1 year before ql:lestlons used in
death different states

JdUnknown if pregnant within the past year

www.birthbythenumbers.org



The Check Box

Determining Pregnancy Status to Improve Maternal Mortality
Surveillance

Andrea P. MacKay, MSPH, Roger Rochat, MD, Jack C. Smith, MS, Cynthia J. Berg, MD, MPH

Objective:

Methods:

Results:

Conclusions:

More than half of pregnancy-related deaths are notidentified through routine surveillance
methods. The purpose of this study was to evaluate the effectiveness of the pregnancy
check box on death certificates in ascertaining pregnancy-related deaths.

Data derived from the Centers for Disease Control and Prevention’s ongoing Pregnancy
Mortality Surveillance System were used to 1dentify states that included a check box on the
death certificate 1n 1991 and 1992. Death certificates from those states were evaluated to
determine the number and proportion of pregnancy-related deaths identified by a marked
check box. Characteristics of death were also examined.

Sixteen states and New York City included a check box or question specifically asking about
pregnancy of the decedent. Of the 425 pregnancy-related deaths identified in the 17
reporting areas, 124 (29%) were determined to be pregn: . ths _
of the pregnancy status information provided in the checl\ box The proportion of deaths

identified only by a marked check box ranged from less than 5% for four states to 40% or
more for seven states.

The availability of pregnancy status information on death certificates i1s a simple and
effective aid in ascertaining a pregnancy-related death, when no other indicators of
pregnancy appear on the death certificate. Routine use of the pregnancy check box for all
states would lead to substantially increased classification of maternal deaths and more
accurate classification of the causes of and risk factors for maternal deaths.

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
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Table lll. Separate questions related to pregnancy on state certificates in 2003

Alabama. . .. ... ... ... ... ... Was there a pregnancy in last 42 days? (Specify Yes, No, or Unknown)
California . .. ... .. ... .. .. .. If female, pregnant in last year? [0 Yes [0 No [ Unknown
Florida. . .. ................ If female, was there a pregnancy in the past 3 months? — Yes — No

If female aged 10-54:
[0 not pregnant within past year [ pregnant at time of death [0 not pregnant, but pregnant within

Idaho. . . . ... ... ... L. 42 days of death O not pregnant, but pregnant 43 days to 1 year before death [ unknown if pregnant within the past year

Mlinois . . . ................. If female, was there a pregnancy in past three months? O Yes O No

Indiana. . .. ................ Was decedent pregnant or 90 days postpartum? (Yes or no)

lowa . ... ... ... .. ... .. ... If female, was there a pregnancy in the past 12 months? (Specify yes or no) ° °

Kentucky . ... .............. If female, was there a pregnancy in the past 12 months? [0 Yes [ No TI m e pe rIOdS USEd :
Louisiana . . ... ............. If deceased was female 10-49, was she pregnant in the last 90 days? O Yes O No O Unknown

If female: 42 d ays;

Was decedent pregnant in the past 12 months? O Yes 0O No O Unknown
Maryland . . ... ... .......... Separate fields on dates of death and delivery support capability to compute the other categories in the standard.

Was female pregnant: 6 Wee kS;

At death? — yes —— no— unknown

Minnesota. . .. .. .. .......... In last 12 months?— yes — no— unknown h .
Mississippi . .. . ... oL Had decedent been pregnant within 90 days prior to death? O Yes O No 3 mont S’
Missouri. . ... .. .. ... ... ... If deceased was female 10-49, was she pregnant in the last 90 days? (1 Yes (1 No [ Unknown

If female: 90 days;

LI not pregnant within past year [ not pregnant but pregnant with 42 days of death
O not pregnant but pregnant 43 days to 1 year before death O pregnant at time of death

Montana. . .. ............... 7 unknown if pregnant within past year 12 mos;
Nebraska . . ... ... .......... If female, was there a pregnancy in the past 3 months? O Yes 0O No
New Jersey. ... ............. If female, was she pregnant at death, or any time 90 days prior to death? M Yes 1 No ”I a st ea r”
New Mexico . ... ............ Was decedent pregnant within last 6 weeks? O Yes 0O No y

If female:

[J not pregnant within 1 year of death [J pregnant at time of death [ not pregnant at death, but pregnant within 42 days of death
[ not pregnant at death, but pregnant 43 days to 1 year before death [ unknown if pregnant within 1 year of death

New York City . . . ... ... ... ... Also have date of outcome, so could compute intervals if needed. Source: Hoye rt . Maternal Morta/ity
If female: .
[0 not pregnant within last year [ pregnant at time of death [1 not pregnant, but pregnant within 42 days of death and Related Concepts. NCHS. Vital
[J not pregnant, but pregnant 43 days to 1 year before death ([ unknown if pregnant within past year
New York State . . . .. ......... Also have date of delivery, so could compute intervals if needed. Health Stat 3(33)' 2007. p.12.
NorthDakota. ... ............ Was deceased pregnant within 18 months of death? [0 Yes [ No
Texas . . ..o Was decedent pregnant at time of death [ Yes [0No [ Unknown

within last 12 months O Yes [0 No O Unknown
Virginia . . ... ... .. L If female, was there a pregnancy in past 3 months? [0 Yes O No O Unknown Www_birthbythenumbers.org




o ”‘*WAT"“‘*“‘* == Delays in Adoption of the U.S.
2004 - o Standard Pregnancy Question
2005 7 18 among States

2006 4 22

2007 2 New England

2008 ! 31 New Hampshire | 4/2004

0% 0 i Connecticut 2005

2010 4 35

5011 5 37 Rhode Island 2006

2012 4 41 Vermont 7/2008

2013 1 42 Maine 2010

2014 0 47 Massachusetts 9/2014

2015 2 49

2016 1 so| * Note: Some states adopted change

2017 1 51| inthe middle of the calendar year. yww.birthbythenumbers.org




Our Analysis

We did an analysis that examined data by
state, modeled for whether or not they were

using the new item, and came up with national
estimates.

Not enough cases to do single state analyses,
but could look at some of the larger states.
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Original Research

Recent Increases in the U.S. Maternal
Mortality Rate

Disentangling Trends From Measurement Issues

Marian F. MacDorman, b, Eugene Declercq, phD, Howard Cabral, P, and Christine Morton, PhD

RESULTS: The estimated maternal mortality rate (per
100,000 live births) for 48 states and Washington, DC

(excluding California and Texas, analyzed separately)
increased by 26.6%, from 18.8 in 2000 to 23.8 in 2014.
California showed a declining trend, whereas Texas had
a sudden increase in 2011-2012. Analysis of the measure-
ment change suggests that U.S. rates in the early 2000s
were higher than previously reported.
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Grouping the States

* Group 1 — 24 states & D.C. that did not have an unrevised pregnancy
question and adopted the U. S. standard question by January 2013

 Group 2 — 14 states that had an unrevised pregnancy question with a
timeframe longer than the U.S. standard

e Group 3 — 7 states that had not revised by late 2013 with either no
pregnancy question or a nonstandard pregnancy question on their unrevised
death certificate.

 Group 4 — 3 states that had an unrevised pregnancy question consistent
with the U.S. standard.

www.birthbythenumbers.org



Correcting for Impact of Adding Pregnancy Box

Sum of the number of maternal
deaths in each state for 2 years
following the revision date

Correction factor =
Sum of the number of maternal

deaths in each state for the
2 years preceding the revision date

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

www.birthbythenumbers.org



Estimating a Combined, Adjusted MMR,
for 48 states and DC, from 2000-2014

 California excluded because only reports deaths at <1
vear. Texas excluded because of divergent trend.

 First, computed the weighted average of the slopes of
the regression lines from Analysis Groups 1-4, weighted
by the total number of live births in each group from
2000-2014. Weighted slope=0.357.

* Then computed a combined 2014 MMR for the 44
states and DC with standard pregnancy question.

e Used the combined slope to back-estimate MMRs back
to 2000.
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Estimated MMRs, 48 states™ and DC, 2000-2014

30 -
27% increase 2000-2014 23.8
o 25
g 20
§~ 15
5 10
é How might the U.S. compare internationally?
5
O \ \ \ \ \ \ \

2000 2005 2010 2014

*Excludes California and Texas. birthbyth b
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Maternal Mortality Ratios, OECD* Countries,
2014

Luxembourg
Iceland
Greece#
Poland*
Australia*
Spain

Italy#
Switzerland*
Netherlands
Ireland

Source: OECD Health Data 2016
*2013

#2012

AU.S. from MacDorman et al.

Norway

Japan
Finland#
Sweden
Slovak Republic
Germany
Israel*
Belgiumit
France*
Canada#
Portugal*
Czech Republic
Hungary
United Kingdom
Estonia*
Denmark*
Austria

Korea

New Zealand#
Turkey

Chile*

United States”

5 10 15 20 25
* Organization for Economic and Cooperation and Development www.birthbythenumbers.org
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Using a more conservative estimate

Adjusting the CDC Pregnancy Related Mortality data
to reflect a maternal mortality rate

Estimated for 2011-2013 (per 100,000 live births):

*All women 14.8
* Non-Hispanic white women 11.3
* Non-Hispanic black women 36.2
* Hispanic women 10.0

* Black-white disparity 3.2
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U.S. MMR* Compared to Countries with
300,000+ births, 2014, using WHO Estimates

Italy 4
Spain
Japan a5

Australia TEEEEEEEESESEEEEEEEE———

Germany I G

Canada T /
France I S
U.K. s O
Korea 1 1| 1

U.S. e 148

* Maternal Mortality per 100,000 births

Source: Maternal Mortality: 1990 to 2015 Estimates by WHO, UNICEF, UNFPA, World Bank Group & UN Population Division. Geneva: 2015.
www.birthbythenumbers.org



U.S. MMR* Compared to Countries with
300,000+ births, 2014, using WHO Estimates

Italy 4
Spain
Japan EEEEEEEEEESES————— 5

Australia EEEEEESEEEESESSSESS———

Germany NSNS 6

Canada T 7
France IS 8
U.K. s 9

Korea e 11

U.S. White NH 11.3
U .S /A | |1 1 4. 8
0 2 4 6 8 10 12 14 16

* Maternal Mortality Ratio per 100,000 births
Source: Maternal Mortality: 1990 to 2015 Estimates by WHO, UNICEF, UNFPA, World Bank Group & UN Population Division. Geneva: 2015.
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But what about causes of death?



Cause-specific proportionate pregnancy-
related mortality: United States, 1987-2013.

30 287
B 1987-1990
< 25 B 1991-1997
o\o -
- I 1998-2005
- —
..?_; 20 B 2006-2010
9 18.2 176 M 2011-2013
b= 15 5
% 15 12.5 13113'213.6 e 132 40
g 1.4 127 71 3 12.4 .
@) -
£ 10
c 7 6
>
QL 5 3 5.5
0 I. I 0-7_0 2
5 Q< b ~\ >
P O \>\ S N ea(\ S
& A X NS > . S
o‘& & & é@o \QQOQcS\\(o@ e 6\\(9 '\\c’(b o(\b\ 8 00\ o{\&
N ) N > P SRS N © N ° C
¥ S o8 & S8 ® &° X &
& & & S° & < \\,&‘bo o)
(%) 2
-60% N -58% -60% «,Q _23% 21% & _92% {8\5\0 +417% +96% & +83% +67%
e O Q

Source: Creanga. Pregnancy-Related Mortality in the United States. Obstet Gynecol 2017. www.birthbythenumbers.org



2"d Article in Series — Causes of
Maternal Death in the NVSS

Original Research

Trends in Maternal Mortality by
Sociodemographic Characteristics and

Cause of Death in 27 States and the District
of Columbia

Marian F. MacDorman, pip, Eugene Declercq, Php, and Marie E. Thoma, PhD

Obstet Gynecol 2017;129:811-8
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Over Ascertainment??
e Research into the cause of death category finds much of the

increase is coming from less specific codes.

e Other specified pregnancy-related conditions (026.8)

e Other obstetric com P lications (021-022, 024— 041.0, 041.8-043.1, 043.8-043.9,047-066,

068-070, 071.2, 071.5,071.6, 071.8, 071.9, 073—-075.2,075.4-075.9, 087-090, 092)

e Other specified diseases and conditions (099.8)
* Obstetric death of unspecified cause (095)

www.birthbythenumbers.org



Underlying cause of death

Total maternal deaths (during pregnancy or within 42 days after the end of pregnancy) (A34, 000-095, 098-099)

Total direct obstetric causes (A34, 000-092)
Pregnancy with abortive outcome (0O00-007)
Ectopic pregnancy (O00)
Hypertensive disorders (010-016)
Pre-existing hypertension (010)
Eclampsia and pre-eclampsia (011,013-016)

Obstetric Hemorrhage (020,043.2,044-046,067,071.0-071.1, 071.3-071.4,071.7,072)

Pregnancy-related infection (023,041.1,075.3,085,086,091)
' )

Other obstetric complications

(021-022,024-028,030-041.0, 041.8-043.1, 043.8-043.9,047--066,068-070,071.2, 071.5, 071.6, 071.8, 071.9,073,075.0-075.2,075.4-075.9,087-090,092) I

Diabetes mellitus in pregnancy (024)
Liver disorders in pregnancy (026.6)
| Other specified pregnancy-related conditions (026.8) |
Obstetric embolism (088)
Cardiomyopathy in the puerperium (090.3)
Anesthesia-related complications (029,074,089)
Total indirect causes (098-099)
Mental disorders and diseases of the nervous system (099.3)
Diseases of the circulatory system (099.4)
Diseases of the respiratory system (099.5)
| Other specified diseases and conditions (099.8) |
[Obstetric death of unspecified cause (095) |
Late maternal causes (43 days-1 year after the end of pregnancy) (096-097)

Maternal Death
ICD-10 Codes

www.birthbythenumbers.org



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

Percent

2008-9 2013-14 change
Underlying cause of death Number Number 2008-9 to
(ICD-10 category) of deaths  Rate™ of deaths  Rate™ 2013-14
Total maternal (A34, 000-005, 098-099) 780 20.6 907 25.4 23.3
lll-defined causes (026.8, 095, 099.8) 266 7.0 371 10.4 47.9
Total maternal minus ill-defined causes
(Remainder) 514 13.5 536 15.0
Total direct obstetric (A34, 000-092) 527 13.9 595 16.6 19.7
Other specified pregnancy-related conditions
(026.8) 130 3.4 212 5.9 0
Total direct obstetric minus 026.8 (Remainder) 397 10.5 383 10.7
Total indirect causes (098-099) 202 53 294 8.2 54.4
Other specified diseases and conditions (099.8) 85 2.2 141 3.9 75.9
Total indirect causes minus 099.8 (Remainder) 117 3.1 153 4.3
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Maternal mortality rates by age for specific & nonspecific
causes of death, 27 states & DC, 2008—-2009 and 2013-2014.

160 s
Why is
140 | 2008-2009 - 81% ) 137.3*
. 2013-2014 '
2 ol age so
S o o
2 100 | 100% important?
o
S gl 75.7
= 66.2
® 60
o
2
13.56 15.0 119 112
All ages <40 years 240 years Allages <40vyears 240 years
of age of age of age of age

Nonspecific cause codes’ Specific cause COgag\y pirthbythenumbers.org



Overall death rates of women 35-44 are 2-3
times higher than those of younger women.

250
200
150 —~—~——_ 35-44
100
o —
— —_— ——— 25-34
50 — 15-24
5-14
0

P D A A A A O A0 N DA D DD D DO D DD DD PP PG P
N Sy L O O R A A R R R L. . g B A R L M AR P P LU AR
W R R DD DD DD DD N R DT DT DTN

Source: National Vital Statistics System, unpublished tables. https://www.cdc.gov/nchs/nvss/mortality/hist290.htm
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Sensitivity Analysis of Impact
of 1% Random Miscoding

No. of No. of
Female Maternal %
Deaths From Deaths Increase
Natural With 1% in MMR
Causes False- With 1%
No. of (Excludes Positives False-
Maternal Maternal Added to  Positive
Age (y) Deaths Deaths) Total Rate
Total 907 82,572 1,733 91.0
Younger than 40 618 15,553 774 25.2
15-19 2b 929 35 35.7
2024 119 1,619 135 13.6
25-29 152 2,568 178 16.9
30-34 177 4,092 218 23.1

35-39 144 6,345 207
40-54 289 67,019 05 2319
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REPORT FROM MATERNAL MORTALITY
REVIEW COMMITTEES:
A VIEW INTO THEIR
CRITICAL ROLE

BUILDING U.S. CAPACITY TO REVIEW

AND PREVENT MATERNAL DEATHS

www.birthbythenumbers.org



Impact of the Checkbox — Better and Worse

Ascertainment

* The Four Committee data includes a total of 650 potentially
pregnancy-related deaths. Among these, 97 (14.9%) were
determined to have no evidence of pregnancy within the year
prior to the woman’s death (neither pregnancy-related nor —
associated; false positive pregnancy-associated deaths), and so
were excluded from further analysis. The predominant reason
for these 97 false positives were errors on the death certificate
from the pregnancy checkbox.

* (MMRIA Report 2) 119 of 855 (13.9%) potential pregnancy-
related deaths were determined to have not been pregnant

www.birthbythenumbers.org



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 and 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.

www.birthbythenumbers.org



Real potential for over-ascertainment,
though unlikely it accounts for the increases
which are seen across all settings and even
the most conservative measures show the
U.S. faring poorly in international
comparisons.
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How do these findings vary by
race/ethnicity?
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Disparities in Maternal Mortality

2007 Official 2011-13 Pregnancy Related
MMR Mortality Adjusted for MMR
Category Ratio Category Ratio
All 12.7 All 14.8
Non-Hispanic white 10.5 White 11.3
Non-Hispanic black 28.4 Black 36.2
Hispanic 3.9 Hispanic 10.0
Black-White ratio 2.7 3.2

Note consistently better performance for Hispanic mothers
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Interracial Differences

Where would estimated rates leave the U.S.
in international comparisons?

Hispanic 10.0 (Lithuania 10/Portugal 10)
NH White 11.3 (Bulgaria 11/S. Korea 11)

NH Black  36.2 (Uzbekistan 36/ Mexico 38)
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U.S. Maternal Mortality (per 100,000 live births),
1951-2007 by Race
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U.S. Infant & Maternal Mortality Black to
White Ratios of 1980-2014

Maternal

2 N
Infant
1

0
O o oV o o™ M o A
D" oD P P P P P D

Why is disparity greater for maternal mortality than infant mortality?
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Variation in
Medicaid

Eligibility by

Pregnancy
Status

42-365 Days PPM

30.5%

21.3%
7-41 Days PPM

16.8%

1-6 Days PPM

As of 1/1/17

Medicaid Eligibility

Before Delivery

18.2% Day of Delivery

Pregnancy Adult in Family
Alabama 146% 18%
California 213% 138%
Florida 196% 33%
Georgia 225% 37%
lowa 380% 138%
Louisiana 214% 138%
Maine 214% 105%
Massachusetts 205% 138%
New Hampshire 205% 138%
New York 223% 138%
Ohio 205% 205%
Pennsylvania 220% 138%
Texas 203% 18%
Wisconsin 306% 100%
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Percentages of women who gave birth in the period 2005-13, by health insurance type and
month before or after delivery

60%

\-—-‘\ — -~ Private or other

50%
40%

30%
daid or CHIP

20%
10%

0%
-11-109 8 -7 6 5 -4 -3-2-1 01 2 3 4 5 6
Months before delivery ©Months after delivery

Source: Daw J. '
Health Affairs

2017; 36:598-606 i
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FOR CHILDBEARING
WOMEN AND INFANTS
FOR ALL CHILDBEARING WOMEN AND INFANTS WITH COMPLICATIONS
e ——

First line
Practice Educatlpn Assessment Promoting normgl management Medical
categories Information Screening processes, preventing of obstetric
Health promotion Care planning complications complications neonatal
services
Organization Available, accessible, acceptable, good quality services - adequate resources, competent workforce
of care Continuity, services integrated across community and facilities
Respect, communication, community knowledge
Values Care tailored to women’s circumstances and needs
. Optimising biological, psychological, social and cultural processes, expectant management,
Philosophy using interventions only when indicated, strengthening woman'’s capabilities
Practitioners who combine clinical knowledge and skills with interpersonal and cultural competence -
Care_d division of roles and responsibilities based on need, competencies, resources
providers

Source: Lancet, 2014. 384: 1129-45 www.birthbythenumbers.org



Conclusions

* Maternal mortality may be rising at a slower rate than thought, but
largely because the earlier rates may have underestimated the
actual number of maternal deaths.

* We don’t actually know what the exact national rate is & won’t until
we standardize measurement across all states (20187?).

* Maternal deaths in the U.S. by any measure appear to be rising in
contrast to most of the rest of the world, resulting in the U.S. ranking
declining in international comparisons.
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Conclusions

* There are wide disparities by race/ethnicity, HOWEVER, even if we

mit comparisons of whites to other countries, the U.S. still fares

poorly in international comparisons.

e Deaths for unspecified causes needs more examination, particularly

d

C
d

mong older mothers

"he solution to the problem involves a commitment to improved
inical care, but also better public health system improvements for

| women, not just those who are pregnant.
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Conclusions

* There is currently a major media focus on maternal
mortality. This is a unique opportunity for MMRCs to
influence the national discussion about the need to
improve women’s health in general.

* The current focus on maternal death won’t last.
There is an urgency to the work we do in moving the
public debate to better systems to support the
health needs of women of reproductive age.
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