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Preface: Proof of Concept

The data used ithis report is made possible by a partnership wihr states: Colorado, Delaware,
Georgia, and Ohio, who have been supporting the development of the Maternal Mortality Review Data
System (MMRDS), a precursor to the newly released Maternal Mortalitg\Réviormation Application
(MMRIA). While this report reflects data from thieur states, MMRIA is a reflection of lessons learned
from implementing MMRDS in a total of 13 stataternal Mortality Review CommitteeMMRC$. The
long-term engagement halsenefited us all through rich mutual learninghe objective of this report is

to celebrate how far we have comenderstandthe mechanics of using data from multiple reviews
identify opportunities for improvementand consider what is possible as moegiew committees
participate.

In 2016 project staff engaged with more than 30 staegarding their maternal mortality review

processes. As a result of these conversatitmsteamprovided focused onsitanddistancebased

technical assistanae specifically address challenges to reviahieving their desired outcomes.

States have unique needs ranging from too few cases for annual reporting, to so many cases they do not
know where to start. For smaller statde project teamencourags collabotive review at the

regional level to add power to their analyses; and for larger states we are exploring opportunities to
enable vital statistics teams to more efficiently identify maternal mortality cases and share them at the
local level. The tools degloped, the technical assistance provided, the ongoing efforts to make data
consistent, andhe responsive refining of the content of MMRIA support the implementation of

MMRCs.

MMRIA provides a powerful resource in this endeavor, as states (or commit@espllaborate around

a shared data framework and initiate discussions around how the dat&néarm improvement

activities The United States can best save lives and prevent harm by thoughtful and strategic practices
GKFG K2y2N &ilsiasdnéeedsany d thels@medide/adoptia Gohesive approach that
leverages all of the datawe collect on maternal deathdIMRIA also provides support to reviews that

take on challenging emerging issues, such as maternal suicide, drug overdose, ane ip&rtragr

violence, in the form of scientific and practibased resources and tool3his report is a recognition of

our common commitment to reducing preventable materdehths and a reminder that we can only

fulfill our commitment by working togetr.
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January 20, 2017

David A. Goodman, PhD

Division of Reproductive Health

NCCDPH#PCenters for Disease Control and Prevention
4770 Buford Highway NE, MS 4

Atlanta, GA 30341

Dear Dr. Goodman:

We are proud to affirm our strong interest in a consistapproach to maternal mortality review. For

nearly 100 years, many states and jurisdictions have funded maternal mortality review committees to

assess available data on maternal deaths for use in identifying prevention opportunities. However, these
groupshave worked largely independdy, without funding to create a comprehensive data repository,

resulting in norstandard data collection and hindering informatisharing between committees. The

Building U.S. Capacity to Review &rdventMaternal Deathgroject has addressed both of these
OKIfftSy3aSa ¢oA0GK GKS FTNBS al iSNylf a2NIllftAide wSOAS
platform.

In 2015, Merck for Mothers awarded funds for a collaboration between the CDC Foundation, the
Centers for Diseageontrol and Prevention (CDC), and the Association of Maternal and Child Health
Programs (AMCHP) to improve data that are critical for identifying opportunities for preventing deaths
among mothers. In its first year the Building U.S. Capacity to RameRreventMaternal Deaths

project has reached out to 35 jurisdictions. TWaternal andChild Health programs that have worked
most closely on the program respectfully submit this letter to highlight the importance of this work.

The three critical outcoms of this partnership are alreadpparent. First, partners are committing to a
standard datacollection and analysis tool in MMRIA. It allows jurisdictions to collect data that is
comparable, and therefore more meaningful, and come together to navityateritical next step of

using data to identify prevention opportunities. Second, a dwabed resource is available to assist
states and jurisdictions in establishing or improving a maternal mortality review. It contains tools from
existing committeesnd national resources, including MMRIA, that all states can access to share best
practices to improve data collection, analysis and the sustainability of review committees overall.
Additionally, the ability to network with those doing similar work has oxdy population health
improvement implications, but the power to consolidate resources. Third, a data report is expected in
early-2018 with information from jurisdictions reporting data through MMRIA. The report will be the
first to explore data acrasjurisdictions and analyze the data to identify opportunities to prevent
mortality.

Throughout the last few decades the U.S. has been challenged by a persistently high maternal mortality
rate that exceeds that of other countries of comparable incomlgerd is a clear need for ongoing

technical assistance as we continue to build the analytical capacity required to address the myriad of
maternal and child health problems that plague our nation. Without strong, accurate data we cannot
effectively measurghe problem nor work toward effective policy change and program development

that improves birth outcomes.
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We are grateful for the opportunity to convey our sincere appreciation as we have benefited greatly
from the training provided and look forward tsngoing participation in the Building U.S. Capacity to
Review and Prevent Maternal Deaths project.

Sincerely,

w2o0ey S5QhNAIZXZ al!x wb/ x !'thb
Executive Director
Central New Jersey Family Health Consortium

Karin Downs, RN, MPH
Director, Division oPregnancy, Infancy and Early Childhood
Bureau of Family Health and Nutrition

Massachusetts Department of Public Health

it

Karen Trierweiler, MS, CNM

Title V MCH Director

Deputy Director, Prevention Services Division
Colorado Department of Public Health &&onment

. =\
. RA\Y

AT 5
MMB!'A BUILDING U.S. CAPACITY TO REVIEW REVI E\;{I/to ACTION

AND PREVENT MATERNAL DEATHS WORKING TOGETHER TO PREVENT

MATION AP N 7




Report from Maternal Mortality Review Committees: A View Into Their Critical Role 8

Introduction to Maternal Mortality Review Committees

Thereare two national sources for trends and information on maternal deatkimg vital statistics data
(Table 3. One, he National Center for Health StatistiddQH$ uses death certificate information to
assign ICR0 codes that are then used to identify maternal deaths and produce a maternal mortality
rate (maternal deathsvhile pregnant or within 42 days postpartuper 100,000 live births)Two, the
Pregnancy Morthty Surveillance Syste(PMSS)ises death certificates withrelationship to pregnancy
identified by eithera checkboxn the death certificateor by a linked birth or fetal death certificate
registered in the year preceding deatWedical epidemiologits review this information to identify
pregnancyrelated deaths and produce a pregnareyated mortality ratio (pregnancyelated deaths
while pregnant or within a year postpartuper 100,000 live births).

A reliance on vital statistics alone to measuoraternal mortality, alNCH&nd PMSS do, makes it
challenging to determine whether changes observed are the result of improved identification of
maternal deaths or changes in the risk While surveillanceising vital statisticean tell us about trensl

and disparities, stateand urbanbased MMRCs are best positioned to comprehensively assess maternal
deaths and identify opportunities for preventidn.

Table 1 National Sources of Maternal Mortality Information

CDQ; National Center for Health Statistics

CDG; Pregnancy Mortality Surveillance Syst

(NCHS) (PMSS)
” Death certificates linked to fetal death and bi
Data source Death certificates o
certificates

Time frame

During pregnancy 42 days postpartum

During pregnancy 365 days postpartum

Source of classificatiq

ICD10 codes

Medical epidemiologists (PM$88de9

Pregnancyassociated,

Terms Maternal death (Associated and)regnancyrelated,
(Associated buthot pregnancyrelated
Maternal mortality rate- # of maternal deaths Pregnancyelated mortality ratio- # of
Measure pregnancyrelated deaths

per 100,000 live births

per 100,000 live births

Most MMRCsdentify cases by linking death certificate and birth certificate or fetdeath recordsan
approach that is consistent with PMS3%owever MMRG have access tadditionalinformationon
maternal deathsuch as medical and social records tladiow a deeper examination of the processes
and factors leading to the death thavhat is possible from vital registration information aloige have
learned that between 20% and 50% of maternal deaths in the United States are prevehtabigh the
work of MMRCS47 Beyond assessing preventability, MMRCs make recommendagimorsote and
increasingly, implemenrgffective, jurisdictiodevelpreventionactivities
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Members ofMMRCs typicallyepresentpublic health, obstetrics and gynecology, materfedhl
medicine, nursing, midwifery, forensic pathology, mental health and beraliealth Membersmight
also include social workers, patient advocatasd otherrelevant multidisciplinarystakeholders.
Potential casesf maternal deathare identified through a partnership between the MMRC, the state
Vital Records office, and ef@miologists.A routinereview of death@mong women of reproductive age
is conductedo determine if any argpregnancyassociatedthat is, whether they occurred within one
year of the end of a pregnancyeath certificates may indicate a pregnafagsociated death througa
pregnancy checkbox @rcause of death code related to pregnan®y themselves, dwever, death
certificates are not sufficient to comprehensively identify all pregneassociated deaths. To further
identify pregnancyassociatd deaths, a routine linkage should be condudiedall death certificateof
women of reproductive agor a given time period with infant birth or fetal death records during a
related time period.Whenpregnancyassociated deathare identified from deth certificatesalone, a
representative oVital Recorder the MMRGOnayneed toconfirm that the death occurred during
pregnancy or within one year of the end of pregnancy.

Some MMRCs have additional protocols for identifying maternal destitd, aghrough direct hospital
reporting, media reportspr obituary searchesAll identified cases are sent tMMRCrepresentative
to be entered into a database. Souradgaseinformation mayincludebirth and death certificate data,
prenatal care records, lpital records, autopsy reportand social services recordébstracors distill
information from these sources ardkvelop committee reviewnaterials including a case narratiyéor
each caseCommittees therronvene todiscuss the cases.

There are si key decisions that maternal mortality review committees makesch death reviewed:

1. Was thedeath pregnancyelated?

What was the cause of death?

Was tte death preventable?

What were the critical contributing factors to the death?

What are therecommendations and actions that address those contributing factors?
What is the anticipated impact of those actions if implemented?

o0k wnN

A comprehensive database suppostandardized case abstraction, case narrative development,
documentation of committee desions and routine analyses.

While all six questions are essentidlie last four questionfighlightthe unique and criticarole of
review committeespreventability, contributing factors, recommendations for improvement and
measurement of impactThe analyses included in thigport cove the first four questions, two of which
overlap withPMSS$Sand two of which are unique MMRCs
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The Data

Structure

Fourstate-basedMMRCg;from Colorado, Delaware, Georgia, and OQmontributed data to this

report. These statekave been entering data intilne Maternal Mortality Review Data System (MMRDS)
since its inception, and have significantly informed its developmdMRDS is a relational database
odzAt i 2y GKS [/ SYdSNAR T2 NMNJ/BNDNAWE $Id720F W ONRBE | IO R ft B &
version 7.1.5.2. There are 11 forms in the data system. For each maternal death, there is one Death
Certificate, Autopsy Report, Birth Certificate (parsattior), Prenatal Care Recqr8ocial and

Psychologial Profile, and Committee Review form. There may be more than one Birth Certificate (infant
or fetal death section),lBergencyRoom Visits and Hospitalizations, Other Medical Office Visits, and
Informant Interviews forms completed for a given maternal dedthe Core Summary form is
automatically populated or updatedia a button on the main menu pageith critical information from

the other forms.

Within many of the forms, therare one or more grids for data entry that may be used to store a list of
relevant information, such as vital signs or laboratory tests. For example, within the Autopsy Report
form, there are four grids: gross findings, microscopic findings, causes of death, and toxicology. Grids
contain multiple data fields that relate to a commevent or finding. For example, the toxicology grid
from the autopsy report contains text fields for substance, concentratimit of measure, and

comments

Because the dates housed in a relational database with multiple manyone forms and gridgshe data
cannot be exported as a single flat file with one entry per death. Instead, each form and grid is exported
as its own flat file with unique identifiers linking them to one another.

Data were cleaned to ensure that only valid observations remained for analysis. Only observations that
corresponded to valid records from the main menu were used. Four instances were identified where the
dates of birth and death and state of residence wiglentical for two separate observations. It was not
possible to determine which record of each pair was more accurate, so those observations were
removed prior to analysis.

Years
Years of deaths included in these analyses vary betweefotlraeviews

Cdorado: 20082012
Delaware: 20092014
Georgia: 20122013
Ohio: 20082012
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Qur overarchingocusis on demonstrating the use of standardized review committee data for
understanding preventability ritical factors that contribute to deatfyandbestopportunities for
reducingpregnancyrelateddeaths, rather thantrends inpregnancyrelated mortality over timethus,
the variation in years between states is not a barrier to ¢bectiveuse ofthis data.

Throughout the reportwhere possible we present findings by racethnicity, age, and timing of death.

Race an@thnicity

While race and ethnicitgre capturedin the data systenjust as it is recorded on theourcedocument
and recoded consistentith Office of Management and Budget Race arfthiet Standards for Federal
Statistics and Administrative Reportfgvailable datalid not supportanalysis beyondon-Hispanic
white, nonHispanic black, and Hispamgjmupings In the future, with moréReviews contriblihg data,
we will be able to desdre deathsby additional raceand ethnicity categoriesWe used ace and
ethnicity datafrom the birth certificate when availableand fromdeath certificateswhen a birth
certificate was unavailabl®ased orevidence thathe birth certificateisamore reliable source afata
onrace and ethnicity.

Age atdeath
Usinginformation from death certificatg ageat death is captured as a continuous variable in the data
system. For the purposes of analysig groupedage at deathnto sixcategories

9 younger than20years
20-24years
25-29years
30-34years

3544 years

1 45 years and older

= =4 =4 =4

Timing of death in relation to pregnancy

The iming ofl & 2 Ydeathihdelation to pregnancy is captured in two ways in the data system.
Death certificates capture the relationship of death to pregnancy through a pregnancy checkbox.
Sandard checkbox optionss specified bthe National Center for Health Statistiage:

IF FEMALE:
b2d LINBIYFYd sAGKAY LIAG &8k NI
t NBaylyd G GAYS 2F RSIFGK
b2i LiNp@ghanywitlin 42 days of death
b2d LINBIYIyds odz2i LINBIYlIyd no RI@
' y1ly26y AF LINBIYIYyG sAGKAY GKS LI

In addition, vhen a death certificate links tokarth or fetal death record, then the number of days
between deathand the end of preghancy is calculated within the data system
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For these analyses, we derivathing of deathfrom the death certificate When this information was
missing or unknown from the death certificaige usedthe number of daysalculatedirom the dates in
the death certicate antinked birth or fetal dedt cetificates We grouped this continuous variable into
categories consistent with the death certificate checkbox optioFise decision to use the death
certificate wagustified by our eaminationof the Four CommitteeData to determinethe validity of the
pregnancy checkbox information on the death certificei&€omparison to the calculated number of
daysfrom linked certificates There were 11pregnancyrelated deathdor whichboth calculated days
(between the end of pregnancy and dea#ind pregnancy checkbox informatiarere available The
project teamusedthese 115 case® assessensitivity and positive predictive value of the checkhmx
identify the timing of deathbydays todeath (Table2).

Table 2.Validity of the Death Certificate Pregnancy Checkbox for Identifying Timing of
PregnancyRelated Deaths

Timing of Death Sensitivity Positive predictive value
Pregnant at the time of deatfn=34) 59% 100%
Pregnantwithin 42 days of deatfn=50) 92% 75%
Pregnant 43 days to 1 year before de#&tk31) 87% 90%

* This is limited to deaths that occurred during pregnancy that would have resulted in a fetal death or live birth
registered andexcludes pregnaneselated deaths that occurred during pregnancy and would not have resulted i
vital event registration, such as an ectopic pregnancy.

We present thdollowing analyss of the Four Committedata in sixsections each corresponding to
one of the six key decisiotisat MMRCs mak@aVithin each sectionthe project teamprovides
background and definitions, a descriptiontbé resultsof the Four Committee analyses specific to that
guestion anda discussion diow we are moving forwartb better understandopportunities for
preventing pregnancyelated deaths.
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Question 1Wasthe deathpregnancyrelated?

Background andefinitions
The first critical decision a committee makes is whether a death was pregnalatsd.

The universe of pregnan@ssociated deaths included deaths that have a temporal relationship to
pregnancybut not necessarilya causal relationshifp pregnancy.Within that universe of pregnaney
associated deaths are pregnaa®tated deaths.Pregqrancyrelated deaths refer to the death of a

pregnant or postpartum woman as a result of her pregnariRgview committees stadscertaining
pregnancyrelated deathdy casting the widest net possible, identifyinthrough a diversity of
strategiesreferred to earlierc all deathsamongwomen with any evidence of pregnancy in the year
beforedeath. These are referred to as pregnarggsociated deathsthose deaths with only a

temporal relationship with pregnancyAsubset otthesemay be determinedo be pregnancyelated

deathst those deaths related to pregnancy or its management that occur during pregnancy or within a
year of the end of a pregnancy (abortion, live birth, fetal or infant death)

Data iscaptured forthe committee decision aboutrpgnancyrelatednesaisingthe followingfour
categories:

PregnancyRelated¢ Thedeath 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 aminrelated condition by the physiologic effects of pregnancy
PregnancyAssociatedout NOTRelated¢ Thedeath of a woman during pregnancy or within one
year of the end of pregnancy from a cause thatdsrelated to pregnancy

Not PreghancyRelated orAssociated i.e., woman was not pregnaat the time of, orwithin

one year of her death

Unable toDetermineif PregnancyRelated or Associated

Results

TheFour Committeadataincludesa total of 650 potentially pregnanaglated deaths. Among these, 97
GSNE RSUSNXYAYSR (2 KI @S y2 S@OARSYyOS 2F LINB3IylyoOs
pregnancyrelated nor¢associated; false positive pregnaragsociated deaths), and svere excluded

from further analysis. The predominant reason for these 97 false positives were errors on the death
certificate from the pregnancy checkbox. While the checkbox contributed to errors, the Four Committee
data show that the checkbox alsmproved identification of pregnaneselated deaths. Without the
pregnancy checkbox, approximat&@% of pregnancyelated deaths that occurred during pregnancy
and11% of pregnancyelated deaths that occurred within 42 days of the end of pregnaang 8% of
pregnancyrelated deaths that occurred within 43 days to 1 year of the end of pregnanajd have

been missed.

Among the 553 valid pregnanagsociated deaths, 175 were determined by the Four Committees to be
pregnancyrelated (31.6%). Pregnancglated deaths most commonly occurred within 42 days of the
end of preghancy (44.4%figure 1)
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Figure 1 Distribution ofPregnancyRelated Deatt
by Timing of Death in Relation to Pregne

Within 42 days

\
\‘ 44.4%

While Pregnan

\ / 33.1% 4

Variations were observed in the proportion of preghamasgociated deaths determined to be
pregnancyrelated by raceethnicity (Figure 3 andage(Figure 3.

Figure 2 Proportion of Pregnanesssociated Deaths
Determinedto be Pregnancyrelated

by RaceEthnicity I
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Figure 3 Proportion of Pregnanesssociated Deaths
Determined to be Pregnandyelated

by Age at Death (in Yea 41.¢
40.2

40
©
L
i
()
31.1 -
26.€ =
23.6 o>
@
o
20 o
@
o
S
=
1 9
o)
o
=
[a

0

<2C 20-24 2529 30-34 3544
MovingForward

MMRCsre in a unique position to evaluate strengths, weaknesses, and
opportunities for improvement related to the pregnancy checkbox on the death certificate. As more
reviews are able to use their data together, there will be expanded opportunities to docueffents of
the checkbox and evaluate the impacts of checkbox quality improvement efestse did for the
timing of death data point

TheFour Committee datahowvariation in the proportion of pregnaney
associated deaths thatre pregnancyelated by racesthnicity and age at death. As mo#MRCsare
able to incorporate their dataye can illustrate and compare this variation within and across various
categories, including raeethnicity, and age at death, as well as other gatees
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Question 2What was thecause ofdeath?

Background andefinitions

Thecauses of death can be captured in two ways within the data system. The first way is consistent with
how the certifier of a death certificate documents causes of dedthmedate, underlying, and

contributing causesThis approach works well for capturing causes of death for all classifications of
death; but does notor documenting causeof maternaldeath acrossMMRCs To support

standardization and consistencydoncumenting the cause of death, this information is captured in a
second way, consistent with how the underlying cause of death is coded in the CDC Pregnancy Mortality
Surveillance System (PMB#M).2 The PMS#M was developed by CDC and the American Geltd
Obstetricians and Gynecologists (ACOG) Maternal Mortality Study @saugtandard approacfor
classifying pregnanelated deaths in clinically meaningful wa§s! The consistency provided by the
PMSSVIM overcomes a significaqiasthurdlethat limited datasharing by MMRCqRefer toAppendix

Afor PMSSVIM cause of death listing.)

Results

Of the 175 pregnanegelated deaths, 158 (90.3%) had a PM@38 underlying cause of death assigned
by the committee. For three (1.9%) of the 158, the PNBS& code indicated the committee could not
determine an underlying cause of death.

From the 74 potential underlying causes of death included in the 8351 were used by the Four
Committees. To support analysesing theunderlying cause of death, a condsd set of 21 causef
death was createdas described il\ppendix B

aThe underlying cause of death, as defined by the World Health OrganizZ#tid®), isdisease or injury that
initiated the train of events leading directly tkeath, or the circumstances of the accident or violendgch
LINEP RdzOSR GKS FlF Gl AyadzNE d¢
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Overall, thdeadingcauses of pregnaneylated deathincludeseven causeaccounting fof72.2% of all
pregnancyrelated ceaths(Figue 4).

Figure 4 Leading Underlying Causes of PregndaRelated Death
Proportion of PregnaneRelated Deaths

0 5 1C 15

Hemorrhage ‘ 12.7

Cardiovascular & Coronary Conditio ‘ 12.7
Cardiomyopathy ‘ 11.4

Infection 9.5
Embolism iS5
Mental Health Condition :| 8.9
Preeclampsia & Eclamp 7.6

The leading underlying causes of death varied between states. Hemorrhage, mental
health conditions, and cardiovascular and coronary conditions were in the five leading causes of
pregnancyrelated deaths for three of the four states. Infection, embolisnegmlampsia and eclampsia,
and seizure disorders were among the five leading causes of pregrelatyd deathfor two of the four
states.

; The leading underlying causes of death varied betweenhtigpanic white
and nonHispanic ack pregnancyelated deathgFigure 5)Among norHispanic white pregnaney
related deaths, théeadingunderlying causesf death were comprised dive causes

1) Hemorrhage mental health conditions (tig at 15.8/4)
2) Cardiovasculaand coronary conditionéat 14.34), and
3) Cardiomyopathyinfection (tied at 11.94).

These causeagpresent 766 ofnon-Hispanic whitgoregnancyrelated deaths.

Among norHispanic black pregnancglated deaths, thdeadingunderlying causes werasospread
amongfive causes

1) Cardiomyopathy, embolism, preeclampsiadeclampsia (tid at11.9%)
2) Cardiovascular and coronary conditiofet 10.24), and
3) Hemorrhage(at 8.3%).
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These causeepresent just 54% afon-Hispanic blackregnancyrelated deathssuggesting a broader
diversity of pregnancyelated causes of death among nétispanic black women, than among Ron
Hispanic whitavomen.

Therewasnot sufficientdatato examinethe leadingunderlyingcausedor Hispanigregnancyrelated
deaths(Figure5).

Figure 5Leading Underlying Causes of PregnaReiated Deaths

by RaceEthnicity

Proportion of PregnaneRelated Deatlt
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; The leading underlying causes of pregharelgted death varied by age at deafhRigure
6).

Amongwomen age20-24 years, thdeadingunderlying causes gfregnancyrelated death were
comprised ofixcauses

1) Cardiomyopathy (at 14.%)

2) Hemorrhage (at 11.%), and

3) Infection, mental health conditions, preeclampsia and eclampsia, andilsorders (tied at
8.6%).

These causazpresent 60% of pregnaneglated deathdn this age grouping
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Among women ages 289 years, thdeading underlying causes pfegnancyrelateddeathwere also
comprised okixcauses

1) Cardiovascular and corongrconditions (at 15%)
2) Hemorrhage mental health conditions (tied at 124, and
3) Cardiomyopathy, embolism, and seizure disorders (tied a¥%§.4

These causeaepresent 69% of pregnaneglated deaths in this age grouping.

Among vwomen ages 3@4 yearsthe leading underlying causes of pregnanelated death were
comprised of four causes:

1) Cardiovascular and coronary conditigmsfection (tied at 16.30
2) Embolism (at 149, and
3) Hemorrhage (at 11.%).

These cause®present 58% of pregnaneglated deathsn this age grouping.

Among women ages 384 years, though a wider age grouping-{ars, instead of years) the leading
underlying causes of pregnanosiated death were also comprised of four causes:

1) Hemorrhage preeclampsia and eclampsia (tied at@%) and
2) Cardiovascular and coronary conditigresmbolism (tied at 14.%).

These causes represedh% of pregnancyelated deaths in this age grouping.

Hemorrhage was the one cause of pregnarelated death thaibccurred amongill agespecificleading
caugs(Figure 6.
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Figure 6 LeadingJnderlyingCauses of Pregnan®elated Death

by Age at Death (in Yea

20

Ages 224

Proportion of PregnanelRelated Deaths
0 10 20

Blood Disorders|——18.6
Cardiomyopathy | 114.3

Hemorrhage| 1114

Infection .

Mental Health Conditions| ' 8.
Preeclampsia & Eclampsig !

00 00 ™
o oo

Ages 2529
Proportion of PregnaneRRelated Deaths
0 10 20

Cardiomyopathy [0 9 4
Cardiovascular & Coronary Conditio |1 15.€
Embolism [ 9.4

Hemorrhage [0 12.F
Mental Health Conditionsf————1 12.%

Seizure Disorderg 9.4

Ages 3634

Proportion of PregnancRRelatedDeaths
0 10

Ages 344*

Proportion of PregnaneRelated Deaths
0 10

Cardiovascular & Coronary Conditiofmmmms 16.3 Cardiovascular & CoronaBonditions 14.7
Embolism [Fmmmmmms 14,0 Embolism 14.7
Hemorrhage [ 11.6 Hemorrhage 17.€

Infection

Preeclampsia & Eclampsi

* All other age groupings are 5 years, but this is a 10 year groupi

The leading underlying causes of pregnaredgited death varied between
the threecategories of timing of death in relation to pregnar{Ejgure J. Among pregnancyelated
deaths that occurred during pregnancyerhorrhage was the leadingause of death , followed by
cardiovascular and coronary conditions, and mental health conditidogether, these three cause of
death groupings represented 43% of pregnaneiated deathghat occurred during pregnancyAmong
deaths that occurred witim 42 days of the end of pregnancyfdction was the leading cause of death,
followed by hemorrhageand cardiovascular and coronary conditioff®gether, these three cause of
death groupingsepresented 46% of deaths that occurred during this time gkridmong deaths that
occurred 43 days to one year after the end of pregnancy, there were only two leading causes of
pregnancyrelated death- cardiomyopathy, followed by mental health conditionfogether, these two
causes of death represented 46% of thesin this time periodFive of the seven most frequent causes
of pregnancyrelated death, overall, are among the three leading causes for at least one time period.
Although leading causes of pregnhanejated death overall, embolism appreeclampsia and
eclampsiaare not among the three leadirgauses for any one time period.
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Figure 7.Leading Underlying Causes of PregnaRelated Deatt

by Timing of Death in Relation to Pregne
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Moving forward

A limitation of the cause of death regroupings is that they may be masking
sub-differences of importance. As more reviews are able to contribute their data to aggregated
analyseswe will beincreasindy able to disaggregate cause of death groupings tantifg these
differences.

The Project Team updated tiRMSSMM codeswithin the data systento
help clarify cause of death categoriethe committee review and decisions forhas been modifiedo
document important contributorssuch as obesifyand mechanisms of death that are not always
underlying causes of deathuch as suicide. ReferAmpendixA for acomplete PMS®M listing, and
to see how contributors and mechanisms are captured.
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Question 3Was thedeathpreventable?

Background andefinitions

There is a critical role for preventability information, when combined with the other committee
decisions. The most frequent causes of pregnametated death camoint to the greatest burdens, but
say little about wiere the potentialopportunitiesfor impact lie.Joining these two pieces of information
permits analyst$o considerboth the burden and potential opportunity for impact. This is one of the
unique and critical roles thaMRCscan play in driving action teliminate preventable maternal
deaths.

Determining preventability can be a challenging and intimidating process for a review comchitide
the range of possible interpretations of the tertdsing input from review committees and experts
across thecountry, we developed the following definition of preventabili® death is considered
preventable if the committee determines that there was at least some chantteealeath being
averted by one or more reasonable changes to patient, community, proviality, and/or systems
factor€ The data system allows committees to document their decision usiregof two approaches:
determining preventability as a Yes or a Nogetermining chance to alter outconan a scale from
none to some to good to strg (AppendixA).

There is value in documenting preventability in both ways, because a Yes/No says nothing about the

degree of preventability, other than there wasleastsome chance to alter the outcome. With a

. Sakb2z aaz2vYS OKI y O %éated theRanmie. TReSdRle @$pongePdrddesatitifional
ALISOATAOAGE G2 GKS RSINBS 2F LINBGSyGlroAftAGed C2NJ
. Sakb2 ljdzSadAazy 2NJ I+ NBalLkyaS 2F aaz2yS OKIyOSeé 2N
composite Yes/No variable of the two questions.

Results

For this preliminary analysis, we had usable preventability data (N=77) from three of tHd¥tRCs

limiting our ability to provide information beyond an overall description of the distribution of
preventability among pregnaneielated deathgFigure §.
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Figure 8 Distribution of Preventability mong
PregnancyRelated Deaths
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38.2%

x 58.9%

Moving forward

Not all MMRCs determine preventability, yet omork suggests that
assessing preventability should be a priority as this determinasianiticalto informingimprovement
activities. Our analysis found the preventability pfegnancyrelated deathsamongthe Four
Committee datao be 59% In comparisonthe proportion of pregnancyelated deaths identified as
preventable in the published literature ranges fr@d% to 50985’ With more complete datawe can
examinethis findingand evaluatgreventability by the leading causes of pregnanelated deaths.
Despite these issues,i$ encouraging that preventability could not be determined by the committees
for only 3% of pregnanesglated deaths suggesting the potential for complete data wheommittees
do address preventability
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Question 4Whatwere thecritical factors thatcontributed to thisdeath?

Background and Definitions

After a committeedeterminesthat a death is pregnanenelated, identifiesthe underlying cause of

death, anddeterminespotential preventabilitythey proceed toidentify the critical factors that

contributed to the death. Thesiactorsformi KS o6+ aAa FT2NJ I O2YYA(GGSSQa aLlsS
recommendations.

The data systenincludesthree elements to identifgritical factos. First,eachfactoris categorized into
one of fivelevek: Patient, Community, Provider, Facilily Systems of CareSecondeachfactoris
assignedh clasamong 23 specififactor class categorigs | £ 2 Y 3 & Thés& clagsBatlEd&shich
barriers as dlays, alherenceissuesand lack of kowledge. Third,the factor is given a concise
description. Refer té&\ppendix Afor the complete list of critical factors and definitions.

Results

Through the process of case review, MMR&sidentify service delivery and accegaps as well as

quality improvemeng LJLJ2 NJi dzy A G A S& T NB Yho®h ddétatem@asyutalyeQaproide I (i K @
critical factor data the other three states identified 538 critical factors among 159 pregnasieyed

deaths(on average, 3} critical factoravere identified for everyone pregnancyrelated death).

The overall distribution of critical factors among pregnarelated deaths identifies patient
factors most frequently, followed by provider, and systems of ¢actors(Figure 9. Facility factors are
rarely identified, and community factors are absent from the Four Committee data. While patient
factors are the most comon, these often reflect patient factors that are dependent on providers and
systems of carayhich becomegvident whenput together with class and descriptiores we show
below.

Figure 9 Distribution of Critical Factors among
PregnancyRelated Deaths
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Qritical factor classificationgary in theirdistribution within the
leading causes of pregnanoylated death(Table3). Of note is the low ratio of factors per death
identified for deaths where embolism was identified as the underlying cause of death (1.3, which is less
than onehalf of what is observed for other causes). This may reflect that embolism deaths are
consideed some of the least preventabéamong pregnancyelated deaths

Table3. Critical factor level by leading causes of preghaetated death

Critical Factors

Systems of Pregnancy Factors per
Cause of Death Community Facility Provider Patient Care Total Factors related deaths death
Hemorrhage
Count of Factors 0 3 21 19 26 69 17 4.1
% of causespecific factors 4.3 304 275 37.7
Cardiovascular &
Coronary Conditions
Count of Factors 0 0 16 32 13 61 18 3.4
% ofcausespecific factors 26.2 525 21.3
Cardiomyopathy
Count of Factors 0 2 26 30 12 70 18 3.9
% of causespecific factors 2.9 37.1 42.9 17.1
Infection
Count of Factors 0 0 26 26 14 66 15 4.4
% of causespecific factors 394 394 21.2
Embolism
Count of Factors 0 0 5 13 1 19 15 1.3
% of causespecific factors 26.3 68.4 5.3
Mental Health Conditions
Count of Factors 0 0 21 30 16 67 10 6.7
% of causespecific factors 31.3 44.8 23.9
Preeclampsia& Eclampsia
Count of Factors 0 0 23 8 6 37 12 3.1
% of causespecific factors 62.2 21.6 16.2
Total 5 138 158 88 389 105 3.7

WhenQitical Factor levelsare examined alongith the factorclassand descriptionye are able to gain
greaterunderstanding ospecificcontributors among the leading causes of pregnaratsited deaths.

For each of the leading causes of pregnaratgted death, we provide descriptions of the most common
factor levels, the most commondtor classes within the most common factor leyelsd the dominant
themes associated with those most common legkelss combinations from the descriptionn A
expandegbresentation of this information isicluded inAppendix C
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Providerfactorscomprised30.4% of the total critical factors identified as contributors to
hemorrhage deaths. The most common class of provider factorassessmentwhich

represented 52% of all provider factors. The most common theme among provider assessment
wasdelays in diagnosis and effective treatment

Patientfactorscomprised27.5% of the total critical factors identified as contributors to
hemorrhage deaths. The most common class of patient factorkn@asledge which
represented 38.5% of all patieradtors. The most common theme among patient knowledge
gl a LI GASY(aeniiggighgt SRIS 27

Systems of carlactorscomprised37.7% of the total critical factors identified as contributors to
hemorrhage deaths. The most common class of systems ofaei@s wagersonneht 38.5%,
followed bypolicies and procedureg 19%, anatare coordinatiorat 15%. Common themes
among systems of care personnel; policies and procedures; and care coordination were
respectivelyjnadequate trainingabsence of polies and proceduresnd alack of coordination
between providers in patient management.

Providerfactorscomprised26.2% of the total critical factors identified as contributors to
cardiovascular and coronary conditiotksaths. The most common class of provider factors was
knowledge and assessmeatt44%. A common theme among provider knowledge and
assessment wamisdiagnosis resulting in delayed diagnosis and appropriate treatment

Patientfactorscomprised52.5% of the total critical factors identified as contributors to
cardiovascular and coronary conditions deaths. The most common class of patient factors was
chronic conditionandknowledge which together accounted for 67% of patient factors. Patient
chronic conditions most commonly specifiedesityand patient knowledge most commonly
referred to knowledge ofvarning signs

Systems of carlactorscomprised21.3% of the total critical factors identified as contributors to
cardiovascular and coronary atitions deaths. The most common class of systems of care
factors wascommunication and coordination of camhich together accounted for 58% of
systems of care factors. The dominant theme among these two classes of systems of care
factors wasreakdowns btween providerén coordinated care and management of patients.

Providerfactorscomprised37.1% of the total critical factors identified as contributing to
cardiomyopathy deaths. The most common céessf provider factoravere assessmerat

42.3% andeferralat 26.9% of provider factors. Dominant themes among provider assessment
and referral includednisdiagnosis leading to delayed diagnosis and effective treatnaeiot

failure to seek [cardiology] consultation

Patientfactorscomprised42.9% of the total critical factors identified as contributors to
cardiomyopathy deaths. The most common class of patient factor<hrasic conditionsat
36.7% of patient factors. A common theme among patient chronic condition®bessty
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Provider factorscomprised39.4% of the total critical factors identified as contributing to
infection deaths. The most common class of provider factorsasssssmentat 57.7%. A
common theme among provider assessment wasdiagnosis leading to the uséineffective
treatment.

Patientfactorscomprised39.4% of the total critical factors identified as contributing to infection
deaths. The most common class of patient factors ghasnic conditionat 30.8% followed by
environmentat 23.1%. A common theme was not present ampatient chronic conditions, but
common themes among patient environment includadk of housing and financial resources

Providerfactorscomprised26.3% of the total critical factors identified esntributing to
embolism deaths. The most common class of provider factors was prdwidededgeat 60.0%.
A common theme that emerged was a lack of provider knowledge aboutgbef
anticoagulantsand thrombolytics

Patientfactorscomprised68.4% othe total critical factors identified as contributing to
embolism deaths. The most common class of patient factorsclvamic conditionsit 76.9%.
The most commonly identified patient chronic condition vehesity

Providerfactorscomprised31.3% of the total critical factors identified as contributing to mental
health deaths. The most common class of provider factors was proasdeissmenat 33.3%

and providercommunicatiorand continuity of careat 24% each. The dominant theme that
emerged related to provider assessment wiadure to screenThe most common themes for
communication and continuity of care wasagk of communication between patient providers
and alack of followup on the part of providers

Patientfactorscomprised44.8% of the total critical factors identified as contributing to mental
health deaths. There was not a predominant class of patient factor, with classes split evenly
acrosssubstance use, social support, knowledge, environment, and adheidmames that
emerged from these classes for patient factors includeddabsence of social support systems
not recognizing the need to seek catisruptive relationships and housirendlack of

adherence to medication(s)

Systenof carefactorscomprised23.9% of the total critical factors identified as contributing to
mental health deaths. The most common class of systems of care factocontasuity of care
at 44%. The predominant theme for systems of care continuity wémekaof coordination in
patient management between provider&nother related common theme wadack of
communication between patient providers
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Provider factor€omprised62.2% of the total critical factors identified as contributing to
preeclampsia andclampsia deaths. The two predominant classes, accounting for 70% of
provider factors, wer@ssessment and knowledgéommon themes includadisdiagnosis as
the result of inadequate assessmeamidthe use oineffective treatments

While patient factorscomprised21.6% of the total critical factors identified as contributing to
preeclampsia and eclampsia deathgommon class and theme was not apparent

While system of care factorsomprisedonly 16.2% of the total critical factors identified as
contributing to preeclampsia and eclampsia deaths, 67% were relatednonunicationand a
dominant theme wasack of communication aslzarrier to coordination of care between
providers

Moving foward

The operended descriptions of the critical factors that contributed to a
pregnancyrelated death add a richness to the quantitative level and class responses. Typical of analytic
approaches for opeended responses, we qualitatively assessed the desoniptio identify themes. As
we increasaghe number of reviews able to contribute data to support a report, the manual review of
openended responses has the potential to become cumbersome, so we will explore alternative
approaches to analyzing the opemded description of critical factors.

We will work with MMRCs to understand if the absence of community factors
reflects a genuine absence, or if there are opportunitiesriprove MMRC&abilities to identify
communitylevel contribdors. The identification of communigvel contributors may also benefit from
our work to integrate placdased information into case discussions [see Incorporating Equity].
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Question 5:What are the recommendations and actions that address thoseilcotihg
factors?

Background and Definitions
Thee is one keyguestionthat a review committee can use to help thanove to casespecific
recommendations

If there was at least some chance that the death could have been averted, what were the specific
and feasible actions, whichiihplementedor altered might have changed the course of events?

Committees should attempto develop a recommendation for eachitical factorlevelclass
combinationidentified. An effective ecommendation addregswho is responsible to aciyhat the

action is,and whenthe action should take plac€oncise, feasible, and specific recommendations are

the culmination ofthecomnii i SS Q& RA&0dzaA&dA2Yya | YR RifBupadiA2yasz | yR

For examplelf the MMRC determines that a Mental Health Condition wasuhéerlying cause of
death, that substance use disorder contributed toeteath, andthat a lack of provideassessment
specificallynot screening for substance use diserdiuring prenatal care wasa contributing factor-
then an actionable recommendatiocould bedPrenatal care providers should screen all patients for
substance use disordeat their fird prenatal visité

Results
The Four Committee data did not support analyses of recommendations.

Moving forward

Through trainings, site visits, and technical assistance, we will
continue towork with review committes toensure thatthey developeffective recommendations and
that these aredocumented in MMRIAThe recommendations are critical to understandivigat specific
actionscommittees identiy asthe best opportunitiepreventing pregnancyrelated deathsAs more
reviews are able to contribute datt¢here will beincreased opportunityor identifying specificactionsto
preventthe leading causes of pregnaniated death.

Similar to critical factors, recommendations are ogmrded descriptions
that require a tailored analytic approacWe will evaluate approaches for analyzing the
recommendations to identify which is most appropriate.
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Question 6: What is the anticipated impact of those actions if implemented?
Background andefinitions

There are two ways thalMRCs capturenformation related tothe potential impacts otheir
recommendationsn the system First the MMRC assigns a specific level of prevention to each
recommendation They determinevhether,if implemented the action would result invhat is known in
public health literature aprimary prevention eferring to actions thaprevent the contributing factor
before it occurs), secondary preventicac{ionsthat reduce the impact of a contributing factor once it
hasoccurred), or tertiary preventiorattions thatreduce the impact or progression of what has become
an ongoing contributingactor). Recommendations that support primary prevention may be prioritized
over those that support s®ndary or tertiary preventio.

Secondeachspecificcommitteerecommendationis assigned an expected level of imp#éthe
recommendation wagmplemented. Expected impact levels are adaptiedm CDC Director Tom
CNASRSYyQa | S {4ie baserdfihe(pirantid@adiliessds Rodial determinants of health.
Actions aimed toward the base of the pyramid have greatgract populatioawide and require less
individual effort. Actions aimed toward the top of the pyramid help individuaher thanentire
populations and depend on persday-person behavioral change; yet, they requietativelyless
political commitment Committees may findeacommendations thaare categorized ahe base of the
pyramidshouldbe prioritized over recommendations thate categorized athe top of the pyramid.

When MMRCs review deaths, consigeeventability develop recommendations and assess their likely
impact, this information can inform policymakers and other stakeholders in their efforts to prioritize
recommerdations and provide resources to translate them into action to reduce preventable tragedies

Results
The Four Committee data did not support analysethefexpected impaatof recommendations

Moving forward

Of thesixkey decisions that a MMRC makdsterminingimpacits may be the
least familiar While it may have been a part of the conversatamong stakeholdersnce analysesf a
cohort of maternal death datavere completedocumenting impact of recommendations hat
historicallybeena part of the case reviewWe will continue to work wittiMMRCsthrough trainings,
site visits and technical assistance, to ensure thay are determiningexpected impact leveland
documentingthemin MMRIA.

As more reviews contribute data MMRIA the additional cas&xssociated
information will permit analyses @l sixquestions that MMRCanswer A more complete data set will
enhance our abilityo identify the priority causes and contributors teaternaldeaths, and within those
priorities, to identify the prevention opportunities with the greatest potenttal preventmaternal
deaths
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DataSummary

Analysis ofthe Four Committee datdemonstraesa a wL ! Q ato help MMRE i &tter understand

the driversof maternal deatls, andits abilityto help MMRCémplement specific, feasible actions to

prevent them. MMRIA is able to accommodateore reviewsand their associatedata; supportmulti-

review analysesandd SNI»Sa | a | F2dzyRFdA2y F2NJ I dzyAljdzS RIF G
that can inform prevention activities at state, regional and national levels

We have usedhe FourCommittee datato evaluate processes thanderpinmaternd mortality review,
such as theise of thepregnancy checkbox on death certificafer case identification.

We havealsoused the datao describe he leading causes of pregnan®tated death A standout
finding wagthe identification of mental healthsaa leading underlying causemtgnancyrelated
deaths, whichmay speak to one of the strengths of review committegisen their access to
information beyond the death certificasee Maternal Mental HealthWWe mustalso acknowledge that
these analyses benefited from &lur review committees includingnaternal deaths due tanental
health conditionsn the scope of their review

Analysis oftie Four Committee datshow that circumstances leading to maternal death are complex
and multifacbrial; no one contributing factor is likely sufficient to resuliaideath. Indeed, on average
three to four critical factorswere identified for each pregnaneselated death The contributing factor
dataadds multiple perspectives to inforrthe work © prevent maternatieaths necessitating
collaborative multidisciplinary approadds The Four Committee datshows common contributing
factors across leading causes of deaffmongprovidersthese factors includéck of assessment
resulting in misdiagosis and delayed or ineffective treatmenAmong patientsfactors pointed to
complications obbesity andack ofknowledge of warning signsrlack of knowledge afymptoms
requiring health care assessmemind among systems of catbge key factors related ttack of patient
care coordination angoor communication between providersThese findinghighlight potential
opportunities for actiorfrom multiple stakeholderssuch as hospitals and public health teams

Thisreportis a celbrationand a demonstratiomf the potential forof MMRC4o reduce preventable
maternal deathsand the power otollegial, productivgartnershigs between stakeholders in maternal
mortality prevention at state and national level$o furtherempowerstakeholders in tlis partnership,
we next discusgmerging issuefr review committeedo consider as we all move forward: Maternal
mental health auicide, substance use disorder aredjuity.

. =\
. RA\Y

AT 5
MMB!'A BUILDING U.S. CAPACITY TO REVIEW REVI E\;'V/to ACTION

AND PREVENT MATERNAL DEATHS WORKING TOGETHER TO PREVENT

MATERNAL MORTALITY REVIEW MATERNAL MORTALITY
INFOR ON APP .

MATION AP N 7




Report from Maternal Mortality Review Committees: A View Into Their Critical Role 32

Next Steps: Emergingsues

Maternal mental health

This report documents theontribution of mental healtltonditionsto pregnancyrelated mortality from

the Four Committee dataMMRCsare in a unique position to identify and documehée contribution of
mental healthconditionsto pregnancyrelated mortality, because of their comprehensive and
interdisciplinary approack!* While all four of the Committees who partneredpoovide data tathis

report reviewmaternaldeathsrelated to or involvingnaternal mental health conditionsot allMMRCs

do. Reasons for MMRCs not addressing this issue include difficulty recruiting relevant experts and lack
of knowledge among existing committee members

Three research associates synthesithe scientificand practicditerature related tomaternal mental
health, suicide,and substance use disorder and created resoutodelp supportMMRCsn addressing
these topics Their work which ispresented here, is intended to hetpviews approach these topics in
their discussionand decisionsln addition, theinformation wasused to improe the cotent of the
MMRIA ensuring that information is captured in a way that supptine develognent of effective
committee decision and analyserelated tothese topics

Assessig mental health as a contributifigctor in maternal deaths

t SNAYLFGlLIf Y22R FyR YEASGE RA&A2NRSNAE | NB 02y
during pregnancy and up to one year after deliveghgyinclude depression, anxiety, and affective
disorders with psychotic epiges and psychosisPregnancy and the postpartum period are associated
with both first onset of mental illnesand relapse?® Our understanding of maternal mental illness is
negatively impacted bthe frequency of undediagnosis and misdiagnosi$his inaccuracy in diagnosis
may result in inappropriate care, which could ultimately lead to missed opporsiiitr treatment and
increased risk afmorbidity andmortality. In addition,the metabolic changes of pregnancy may require
adjustments toadequate pharmacological treatmerdosage, especially beginningtire second
trimester, but many providers are hesitant to treat depression and anxiety with antidepressants in
pregnancy**” Mental illness relapse occurs more frequently wiaemomay Qa R al 3 S
pharmacological treatment is decreased in pregnancy or maintaanh@te-pregnancy leve|sor
completely discontinued® Providers are challenged becauszh pharmacotherapyse andhonuse
carry risks, necessitatingpatentially complexisk-benefit analysisvith each patient when considering
the treatment of mental health conditions durimyegnancyand the postpartum periodAdding to this
challenge is variability ipatient risk tolerance

Mental health conditionsnaycontribute to pregnanegelated mortalityin many ways The association
between mental illness and mortalitgcomplicated because mental illness does not directly kill women,
but rather serves as an underlying factor resulting in injury in the fornuiofde, accidental deaths, and
deaths due to homicide'®202!

=
DA\

|.;° -;'—
MM !'A BUILDING U.S. CAPACITY TO REVIEW REVI E\;zl/to ACTION

o AND PREVENT MATERNAL DEATHS WORKING TOGETHER To PREVENT

MATION AP N\~ ="'/
. -




Report from Maternal Mortality Review Committees: A View Into Their Critical Role 33

Psychosocial and environmental risk factors associated with maternal hresithlconditions

Chronic stressorsuch as racism ammbverty
Unplanned pregnancy

Lack of social support
Childcae-associatedstress

Homelessness

Exposure to violence and trauma
Substance use disorder

=4 =4 =4 =4 -8 -8 -9

Potential health systemelated recommendations for review committees to consitien it is
determined that a mental health conditioantributed to gpregnancyrelated death.

Inadequate screening leads delayeddiagnosis and treatmentWith
increasedscreening more women may lag@propriatelytreated and mayalsofeel lesssolated
by their symptomology.

At present the maternal mental health
workforce is underdevelopedPrimary care providennayfeel uncomfortable treating women
for mental illnes and psychiatrisidacking knowledgemayfeel uncomfortable treatig
pregnant and postpartum womenApproaches might includeuilding thematernal psychiatrist
workforce increasing collaborative care, promoting maternal mental health consultation
services, and improving primary care provided obstetriciangynecologistSknowledge of
maternal mental iliness, treatment requirements, amdumainformed care

Group prenatal care
education about mentahealth conditions andchildbirth educationmay helpreducestress
triggers of maternal mental health conditions

Assessing maternal suicide

For US women ages 1@4 years, suicide isxaong thefive leadingcauses of death?? The
World Health Organization has identified suicide as a leading cause of death in high income countries
both in pregnancy and within 42 days postpartéfrSuicidal ideation is a common complication of
pregnancy an recent reviewsuggestshat suicidal ideation occurs more often among pregnant
women thanamongthe general populatiod® Among postpartum women, suicide most commonly
occurs in the late postpartum periqd3 to365 day$?*
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Psychosocial and environmental risk factors assdobéith suicide
Prior suicide attemp(s)

Depressionduring pregnancyr postpartum

Suicidal ideation

Postpartum psychosis

Intimate partnerviolence

Lack oftonnectedness to others

Substance use disorder

i Posttraumatic stress disorder

=4 =4 =4 -4 -4 -4 A

Potential health systemelated recommendations for review committees to cendal maternal suicide
deaths.

Because a previowslicide attempt is the strongesgtredictor of a
suicidedeath, it is important that prenatal care providease aware oftheir patient<histories
related to risk factors associated with suicide (i.e., attempts, mental health diagriédes).
addition, because suicide attempts aodmpletions have been found to occur more frequently
in the late postpartum period @lto 365 days)it is important for the obstetric provider to
communicate any related concernster primary care provider.

Postpartum depression has a
prevalence of 13%, and childbirth can trigger onset or recurrent episodes of psy&hosis.
Because suicidal ideation is a predictodepression and suicide, the Edinburgh Postnatal
Depression Scale and the Patient Health Questionnaire can be used to screen for both
depression and suicidal ideatioRroviders may be hesitant to screen fotimate partner
violencebecause they do not lkaw what stepsto take aftera positive screenlt may be
possble to overcome this challend®y increasing provider knowledge of applicable social
services in the community and/or for hospitalsclinicsto provide supportsuch as onsite
counseing.

As®ssingsubstanceuse dsorderas a contributindgactor in maternal deaths

From 199%hrough2010, opioid overdose deaths increased more than fivefold among
women of reproductive ageOf all recordedverdose deaths in 20185%involved oneor more
prescription dugs with opioid pain relievers the most common prescription drug (71.3%)he most
commonly presdbed opioidanalgesics in pregnancy are codeine, fentanydirbcodone, morphine,
oxycodoneand tramadol. Women with opioid us@lisorder are frequently raised in family environment
complicatd by substance use, andten havebeen victims ophysical and sexual violenc8elf
medication with substances associated withncreasedisk ofboth suicideand unintentional
overdose?® Treatment for substance use disorder during pregnaneglvesa complexassessment of
risk relatednot onlyto pregnancybut alsoto interactions with other treatments of comorbid
conditions, such as antidepressants
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Psychosocial and environmentaltéas associated with substance use disorder
1 Late entry into prenatal care
1 Poor adherence tdealth careappointments
1 Poor weight g&n during pregnancy
1 Bxhibited sedation, intoxication, withdrawal, or erratic behavior

Potential health system related recommendations for review committees to consider for maternal deaths
when substance use disorder contiibd to a death
Treatment that includes bottherapy and
medically assisted treatmemian reduce the riskf relapse and overdose.

Pregnant women wi substance use disorderay neglect to
seek care because tdars aboutinstitutional procedureslike mandabry reportingto
authorities Byincreasing awareness amongmenthat treatmentand other preventative
measuresluring pregnancy can support the maintenance of cuswfdhildren it may be
possible tareducethis strain between motherandcare systems

sFom work done byRhode Islandit is
estimated that by offering naloxone togethewith prescribed opioids;8%0f overdose deaths
could have been prevented.

PDMP<ganhelp providers to
identifyad R2 O 2 NJ praktizesIhy’sofri@ patients gain access to multiple prescriptions
PDMPs maye underutlized by emergency departmentshicharea common target of these
practices®

Moving forward

MMRCs have expressed a ndedbetter understandhgthe mental health and substance use issues
that influence maternatleaths Inresponse to this needMMRIA includs additional fieldselevant to
these concernsincluding a dedicated Mental HealrofileForm. These fields are in part derived from
MMRCs thategularly collect data on these issugBencompilingmaternal deathcase information

The following characteristics are among those that may be associated with increased psychiatric
morbidity:

PositiveToxicologyResult

Trimester of First Prenatal Care Visit
Pregnancy History, Prior Poor Outcomes
Substance Use

Mental Health Conditions

Intimate Partner Violence

Loss of Custody of Children

Unplanned Pregnancy

Homelessness

Incarceration
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If available, this information should be captured anduded incase presentatios In addition, the
following questions e incorporated in theVMRIACommittee Decisions Forta promptreflection on
these influences:

Did mental health conditions contribute to the death?

Did substance use disorder contribute to the death?

Wasthe death a suicide?

Wasthe death a homicide?

If this death was a homicide, suicide, or accidental death, list the means of fatal injury

If this death was a homicide, what was the relationship of the perpetrator to the decedent?

= =4 =4 =4 -4 =4

In the future MMRIA will feature enhanced reporting functionality to provide users a quick view of any
completed fields relevant to mental health and substance use.

The NationaViolent Death Repontig Systenis a statebased surveillance system covering all types of
violent deaths®! Forty statesplus Washington DCurrently participate in NVDRS. Some MMRCs are
already partnering with their state Violent Death Reporting System programs to exchdiogaation.

We are currently working with both the CDC NVDRS Program and MMRCs to describe and document the
opportunities for these two programto support improved identification and assessmehpregnancy
relatedviolent deaths.

Incorporatingequity

Analytic Framework (theoretical background)

Maternal mortality rates in the United States are higher than many other developed coyatnies

social factors may contribute to thifference* Non-Hispanic black womeexperiencematernal

deaths at a ratehree to four times that of norHispanic white women, a racial disparity that is mirrored
across many maternal and infant outconféd Studies have also suggested that semdonomic status
and geographyre relatedtoag 2 YI y Q& OK I y O $reghdncy Rrdwihjfohe yRalaihe il

of pregnancy?3334

These upstream factors that ¥ F SO | -hébdNdieSom@timesacalédfsocial determinants of
health. When conceptualizing the possibddationships betweemsocial determinants of healtand

maternal mortality, it is useful to consider tipmtential pathways Theoretical models can be used to
describe and organize social determinants of health and their mechanisms, typically characterized by at
least three domains: they consider social fast@.g. socioeconomic status) as multidimensional; they
situate individuals within multilevel contexts; and they incorporate time in a life course and historical
framework with respect to the timing and duration of exposures across the life course. Zngani
determinantsinto multiple dimensions and levels allows us to consider the cormewhich awoman

livedand tounderstandthe potential effects of social factors ¢rer death.
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Thereis a connection between social determinants of health and pla¢ben women live in areas
without access to reliable transportation, fresh, affordable groceries, and safe public spaces for
recreation and fitness, they are more likely to have worse matkeontcomes than women who do have
access to these resourceblany of these social determinants of health are spatially patterned at each
level, creating geographic variation in risk. For example rural/urban variation or spatial disparities
within urbanareas may reflect the different contexts of social and healthcare experience in each
location. If the location of health outcomes are known, they can be linked to individual and contextual
level variables to describe mutfimensional and mulievel deteminants. Considering contextual

levels enablesis to thinkdirectly about regionalevel and systemevel issuesand to translate findings
into specific recommendationsat those same levels.

Data Sources
To be useful irexaminingmaternal motality or another outcome, community factors need
to be linked to individual outcomes or events. Many of these contextual variables are publicly available,
but individual events must have a spatial marker to link them with these variableging an addiss
for an event allows it to be geocoded, which can then be used to associate it with contextual factors.
MMRIAcollects this information and geocodes each deallowing MMRC#0 incorporate contextual
social determinants of health into case discussj@nd toexaminethe relationship betweertontextual
social determinants of healthnd maternal mortality

Information on the social determinants of health for contextual level
variables are available from a number of pulyliavailable sources, including the American Community
Survey (ACS) and the Area Health Resource File (AHRF). The ACS collects demographic and
socioeconomic information and is sampled on a continuous basis. The AHRF compiles variables on
health care accgs and utilization from nitiple sources.

It is important to considertie spatial level at which variables are measyistauselifferent spatial
levelscorrelatewith different levels of social determinants. Some variables are measured at the level of
census tract, geographic area with 1,268,000 residents, which may estimate the influencea of

¢ 2 Y I a@laeighborhood environment. Otheariablesare measureat a county level, which
approximatea broaderset of influences, includingolicies.

We mapped the pregnaneyssociated mortality rate (number of pregnancy
associated deaths pdi00,000women of reproductive age) by county in Olifom 20082012 (Figure
10).
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Figure 10 Ohio: Pregnanepssociated Mortality Rate by County
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In addition to mapping the raw rates, we used Empirical Bayes Smoothing to smooth the rates since
pregnancyassociated mortality rates were unstaldae to small numberd=gure 1)}. Empirical Bayes
Smoothing is a way to adjust rates produced from rare events, to take into account that small
differences in the number of cases can lead to large differences in the rate. It adjusts all estimates
towards the mean rate, with rates from less populous counties being adjusted more than those from
larger counties.
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Figure 11 Ohio: Pregnanegpssociated Mortality Rate by County (Smoothed)
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We can also mapontextuatlevel variablepotentially associatedvith maternal mortality Below is a
map of theratio of obstetricianfgynecologistper 100,000 women of reproductive age for eaabunty
in GeorgigFigure 12.

Figure 12 Georgia: Ratiof Practicing ObstetricidiGynecologists in Each Coupgr 100,000 Women of
Reproductive Age

Ob/gyn per
100,000
women
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Moving forward

We have developed theoretical basis for examining social determinants at
a contextual level for maternal mortalitandhave identified a initial set of 2 potentialcontextual
measures conceptually related to maternal mortalitye have applied théheoreticalapproach to
review committee data captured IMMRDSand usedit to inform further development iMMRIA Our
future focuswill shiftto the implementationand evaluation othis approach

\We . will continue to refine the
analytic approaches for examinitige as®ciation of selecteadontextual level variables with maternal
mortality. A priority is toexploreand documenthe implications for using different potentiaheasures
used to represent maternal mortality, thinking about the rate (per women of reproductive agehand
ratio (per live births). Effective analysef the associain between the exposure of contextual level
social determinants and the outcome of pregnafasgociatednortality can then be conducted

We will work closely with review committeesjpporting
their incorporaton of this information into case narrative development and committee discussions and
decisions.We will hold tainings forreview committeedata analysts focusing on the use of this spatial
data in 2017.
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Appendix AMaternal Mortality Review Committ&eecisions
Form
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MATERNAL MORTALITY REVIEW COMMITTEE DECISIONS FORM v10

REVIEW DATE RECORD ID #

COMMITTEE DETERMINATION OF CAUSE(S) OF DEATH

| TYPE CAUSE (DESCRIPTIVE)

IMMEDIATE

PREGNANCY-RELATEDNESS: SELECT ONE
CONTRIBUTING

[J] PREGNANCY-RELATED
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

UNDERLYING

OTHER SIGNIFICANT

[ PREGNANCY-ASSOCIATED, BUT NOT -RELATED
The death of a woman during pregnancy or within one year of the
end of pregnancy from a cause that is not related to pregnancy.

IF PREGNANCY-RELATED, COMMITTEE DETERMINATION OF UNDERLYING CAUSE OF DEATH
Refer to attached page for PMSS-MM cause of death list. If more than one is selected, list in order of
importance beginning with the most compelling (1-2; no more than 2 may be selected in the system).

[J NOT PREGNANCY-RELATED OR -ASSOCIATED
(i.e. woman was not pregnant within one year of her death)

[J UNABLE TO DETERMINE IF PREGNANCY-RELATED
OR -ASSOCIATED

DID OBESITY CONTRIBUTE TO THE DEATH? [0 YES [J] PROBABLY [J NO T[] UNKNOWN
DID MENTAL HEALTH CONDLTIONS [ YES [ PROBABLY [1NO [] UNKNOWN
ESTIMATE THE DEGREE OF RELEVANT INFORMATION (RECORDS) CONTRIBUTE TO THE DEATH?
AVAILABLE FOR THIS CASE: DID SUBSTANCE USE DISORDER [ YES [] PROBABLY [1NO [] UNKNOWN

CONTRIBUTE TO THE DEATH?

[0 COMPLETE [ SOMEWHAT COMPLETE WAS THIS DEATH A SUICIDE? [] YES [1 NO WAS THIS DEATH A HOMICIDE? [] YES [] NO
All records necessary for Major gaps (i.e. information
adequate review of the case that would have been crucial
were available to the review of the case) [ FIREARM [ FALL [] INTENTIONAL
[] SHARP INSTRUMENT [] PUNCHING/ NEGLECT
MOSTLY COMPLETE NOT COMPLETE IF HOMICIDE, SUICIDE, OR [] BLUNT INSTRUMENT KICKING/BEATING [] OTHER, SPECIFY:
Minor gaps (i.e. information Minimal records available for ACCIDENTAL DEATH, LIST [] POISONING/ [ EXPLOSIVE
that would have been review (i.e. death certificate THE MEANS OF FATAL OVERDOSE ] DROWNING ] UNKNOWN
beneficial but was not and no additional records) INJURY [ HANGING/ [] FIRE OR BURNS
essential to the review of STRANGULATION/  [7] MOTOR VEHICLE
the case) N/A SUFFOCATION
IF HOMICIDE, WHAT WAS [] NO RELATIONSHIP [] OTHER 1 N/A
DOES COMMITTEE AGREE WITH CAUSE OF 1 ygg o NO THE RELATIONSHIP OF [] PARTNER ACQUAINTANCE ] UNKNOWN
DEATH LISTED ON DEATH CERTIFICATE? THE PERPETRATOR TO [] EX-PARTNER [l OTHER, SPECIFY:
THE DECEDENT? [1 OTHER RELATIVE
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