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MMRia National Sources of Maternal REVIEG e R TION
Mortality Information
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CDC — National Center for Health
Statistics (NCHS)

Data Source Death certificates

Time Frame During pregnancy — 42 days
Source of ICD-10 codes
Classification
Terms Maternal death

Maternal Mortality Rate - # of Maternal

Measure Deaths per 100,000 live births

Show national trends and provide a
basis for international comparison

Purpose

As shown in:
St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing
maternal deaths. Obstetrics and Gynecology. 131; 138-142.
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CDC — National Center for Health
Statistics (NCHS)

Data Source Death certificates

Time Frame During pregnancy — 42 days

Source of

Classification ICD-10 codes

Terms Maternal death

Maternal Mortality Rate - # of Maternal

Measure Deaths per 100,000 live births

Show national trends and provide a
basis for international comparison
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CDC - Pregnancy Mortality
Surveillance System (PMSS)

Death certificates linked to fetal death
and birth certificates

During pregnancy — 365 days
Medical epidemiologists (PMSS-MM)

Pregnancy associated,
(Associated and) Pregnancy related,
(Associated but) Not pregnancy
related

Pregnancy Related Mortality Ratio - #
of Pregnancy Related Deaths per
100,000 live births

Analyze clinical factors associated
with deaths, publish information that
may lead to prevention strategies

St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing

maternal deaths. Obstetrics and Gynecology. 131; 138-142.
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PRMR: Pregnancy-related mortality ratio
MMR: Maternal mortality rate
http://www.cdc.gov/reproductivehealth/maternalinfanthealth/pmss.html 6
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CDC - Pregnancy Mortality
Surveillance System (PMSS)

Death certificates linked to fetal death
and birth certificates

During pregnancy — 365 days
Medical epidemiologists (PMSS-MM)

Pregnancy associated,
(Associated and) Pregnancy related,
(Associated but) Not pregnancy
related

But...
limited

Pregnancy Related Mortality Ratio - #
of Pregnancy Related Deaths per
100,000 live births

Analyze clinical factors associated
with deaths, publish information that
may lead to prevention strategies

So...

St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing

maternal deaths. Obstetrics and Gynecology. 131; 138-142.
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MMRIA  Unique Role of MMRCs Review - scTion
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CDC — National Center for Health CDC - Pregnancy Mor Maternal Mortality Review
Statistics (NCHS) Surveillance System (PI Committees

- Death certificates linked to fi Death certificates linked to fetal death
Data Source Death certificates

and birth certificate: and birth certificates, medical
records, social service records,
Time Frame During pregnancy — 42 days During pregnancy —365  autopsy, informant interviews...
Source of ICD-10 codes Medical epidemiologists (PN During pregnancy — 365 days
Classification
Pregnancy associate . ye s s .
(Associated and) Pregnanc: Multidisciplinary committees
Terms Maternal death '

(Associated but) Not pre¢

related Pregnancy associated,

Maternal Mortality Rate - # of Maternal Pregnancy Related Mortality - (Associated and) Pregnancy related,

Measure Deaths per 100,000 live births el Pregq%rcl)c(y)/olgeillated. P (Associated but) Not pregnancy
, ive births related
. . Analyze clinical factors as . .
Purpose Show national trends and provide a with deaths, publish inform: Pregnancy Related Mortallty Ratio - #

S S e Eli 2Ly may lead to prevention stt  of Pregnancy Related Deaths per

100,000 live births

Nicely reviewed in: -
+ Callaghan, William M. 2012. Overview of maternal mortality in the United States. Seminars in perinatology. 36; 1: 2-6. U nderStand mEdlcaI and non

. , . (Edi . i - : i ificati d revi ion. Atl ¢ i H
Berg C, et al. (Editors). Strategies to reduce pregnancy-related deaths: from identification and review to action. Atlanta medlcal ContrlbutOrS tO deaths,
prioritize interventions that
effectively reduce maternal deaths



MMRIA  Unique Role of MMRCs Review - acTion

Maternal Mortality Review Committees
have access to multiple sources of
information that provide a deeper
understanding of the circumstances
surrounding a woman'’s death. With
these insights review committees
develop actionable recommendations to
prevent future deaths.
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Maternal Morbidity Requiring
Hospitalization

Maternal Morbidity Resulting in
Emergency Department Visit

Maternal Morbidity Resulting in
Primary Care Visit
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preventable
nal deaths

Reduce

Maternal Morbidity Requiring
Hospitalization

Imp
population
Maternal Morbidity Resulting in health of
Emergency Department Visit women

Maternal Morbidity Resulting in
Primary Care Visit



Maternal Mortality Review in

MM |A REVIEW o ACTION
MR the U.S. Today RS
1930 New York Academy of Medicine &
Philadelphia County Medical Society
1968 44 States + D.C.
2012 18 States + Philadelphia

2018 Reviewing:
36 States + Philadelphia & NYC

Planning:
6 States + Puerto Rico + D.C.
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SELECT ONE

REVIEW DATE

PREGNANCY-REL ATEDNESS!

a PREGNANCV' RELATED

The death of a woman - aring pregnancy of within one year of the
ena of pregnancy from a pregnancy eomplication, a chain of events
initiated ©Y pregnancy. or the aggravation of an unrelated condition

by the physiologic effects of pregnancy

o PREGNANCY‘ASSOCIATED, guT NOT -RELATED
The death of a woman during pregnancy of within one year of the
T of pregnancy from 2 cause that is not elated to pregnancy-

COMM)TTEE DETERMINATION OF CA
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DE New York City

Washington D.C.
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d, list in orde
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MMRIA MMRC Support Strategies REV'EW.;O ';.icmN

Systematic data collection and use
Maternal Mortality Review Information Application (MMRIA)

Technical assistance and training
In-person and distance-based, conferences

Access to resources and learning
www.ReviewtoAction.org

Innovate
Socio-spatial dashboard
Informant Interview 15



Report from Nine Maternal Mortality
Review Committees




A\

=
(Y4

\\s. .4

MMRlA Terminology REVIEW = ACTION

As shown in:

h N =

Pregnancy-
Assoclated Deaths

Pregnancy-Related Pregnancy-
Death Associated but NOT Unable to

Both temporally and Related Death Determine

causally related to Only temporally related
pregnancy to pregnancy

St. Pierre A; Zaharatos J; Goodman D; Callaghan WM. Jan 2018. Challenges and opportunities in identifying, reviewing, and preventing maternal deaths. Obstetrics and

Gynecology. 131; 138-142.
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The Data

9 Committees

855 potentially pregnancy-related deaths

237 pregnancy-related deaths

18
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The Data

» Two questions overlap with PMSS

» Four questions unique to committee

data

19



Was the Death Pregnancy-Related?




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

000

38% 45% 18%

While Within 43 days
pregnant 42 days to 1 year

21



What was the Cause of Death?




’

)
it

REVIEW © ACTION

Leading Underlying Causes of Pregnancy-Related Deaths

Hemorrhage 14.0
Cardiovascular and Coronary Conditions 14.0
Infection 10.7
Cardiomyopathy 10.7
Embolism 8.4
Preeclampsia and Eclampsia 7.4
Mental Health Conditions 7.0
6 l2 411 é é 110 ‘Il2 1I4 1]6
%
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Leading Underlying Causes of Pregnancy-Related Deaths,
by Race-Ethnicity

Hemorthage NS0 5 i
Cardiovascular and Coronary Conditions — o4 -] 155
nfoction” S ey
Cardiomyopathy q 14.0
Embolism 4# 9.3

Preeclampsia and Eclampsia * 11.6

. 12
Mental Health Conditions F 113
0 2

%

®mnon-Hispanic Black = non-Hispanic White



Was the Death Preventable?
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Preventable

there was at least some chance of the death being averted by one
or more reasonable changes to patient, family, provider, facility,
system, and/or community factors.

26
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Preventable

there was at least some chance of the death being averted by one
or more reasonable changes to patient, family, provider, facility,
system, and/or community factors.
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Distribution of Preventability Among Pregnancy-Related Deaths

OVERALL

© 63.2%

Preventable

(o)
3.2%
@) .
Unable to Determine

28
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Distribution of Preventability Among Pregnancy-Related Deaths,

by Cause of Death

CARDIOVASCULAR AND
CORONARY CONDITIONS

© 68.2%

Preventable

(o)
™
Unable to Determine

HEMORRHAGE

© 25.0%

Not Preventable

® 70.0%

Preventable
(o)
5.0%
™
Unable to Determine
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What were the Factors that
Contributed to this Death?
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Distribution of Contributing Factors among Pregnancy-Related Deaths
45 -
40 - 38.2
35
30

25

%

20

15

10

Community Patient/Family Systems of Care Facility Provider
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Contributing factors by leading causes of pregnancy-related death

Hemorrhage

Factor Level
(% of total factors)

Most Common Factor Class(es)
(% of level-specific classes)

Common Themes

Provider
(31.0%)

Systems of Care
(36.0%)

Assessment
(33.3%)

Knowledge
(13.3%)

Personnel
(27.8%)

Policies/Procedures
(19.4%)

Continuity of Care/Care Coordination
(16.7%)

Delayed or missed diagnosis or treatment
Ineffective treatments

Failure to seek consultation

Inadequate training

Inadequate or unavailable personnel

Lack of applicable policies and procedures
Lack of coordination and communication

between providers that supports patient
management

32



What are the recommendations
and actions that address those
contributing factors?
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Recommendation themes:

Improve training

Enforce policies and procedures

Adopt maternal levels of care/ensure appropriate level of care determination
Improve access to care

Improve patient/provider communication

Improve patient management for mental health conditions

Improve procedures related to communication and coordination between
providers

Improve standards regarding assessment, diagnosis and treatment decisions

Improve policies related to patient management, communication and coordination
between providers, and language translation

Improve policies regarding prevention initiatives, including screening procedures
and substance use prevention or treatment programs

34
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Recommendation Themes for Action, with Select Examples

Improve Training

Training on safe methods and medication during labor induction, including appropriate use of vacuum
and forceps during delivery

Provider education on how to perform cardiac exams

Training on caring for patients with drug addiction

Death certificate training for clinicians

Training for emergency room staff on the care of pregnant women

Training on how to administer mental health and suicide assessments and steps following positive results

Improve Procedures Related To Communication and Coordination Between Providers

Determine who will care for specific high-risk obstetric patients and expertise required for procedures

Identify quality improvement procedures and implement periodic drills, including obstetric emergency
drills for birthing hospitals

Improve hand-off communication

Improve communication with emergency room staff



What is the Anticipated Impact of
Those Actions if Implemented?
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Impacts of Actions

Small
Education /

Counseling

Large

Long-lasting protective
interventions

Extra Large

Change in context
Giant

Address Social Determinants of
Health
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Recommendation Themes for Action and Estimated Potential for
Impact if Implemented, by Cause of Death

70 64.7
60 -
50 -

40 -

%

30 -

20 -

10 -

Small Medium Large Extra Large Giant

m Cardiovascular and Coronary Conditions m Hemorrhage 38
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Emerging Issues

» Maternal Mental Health Conditions — an Update
- Severe Maternal Morbidity Review

* Incorporating Equity — an Update

39
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What we are really excited about:
 Significant progress towards providing comprehensive data
* Able to analyze all 6 key questions

- Recommendations for prevention

« Socio-spatial dashboard

40
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What's next
« Manuscripts using data from 14 MMRCs
« Deeper dive into specific causes of death




Review to Action




Hemorrhageum leading cause of
Pregnancy-Related maternal death in
Florida. (2)

Placental disorders including
pl previa, fi

percreta) accounted for 21% of
hemorrhage related deaths » 2o weeks
gestation. (1)

Wwith the rising cesarean rate,

the incidence of placenta accreta has
increased. (2)

Urgent Maternal Mortality Message to Providers

Diagnosis is essential before delivery

If placental disorder suspected, get a Maternal-Fetal Medicine
consultation.

Ultrasonography with supplemental MRI when necessary.
No imaging modality s perfect |f you suspect anissue—
transfer to tertiary facility.

Risk factors

Discuss pregnancy and delivery risks with patient and family.
The risk of accreta increases with repeat cesarean sections,
myomectomy, presence of placenta previa, multiparity,
repetitive dilation and curettages and with advanced maternal
age.

Alow lying anterior placenta may be ominous with multiple
prior cesarean sections.

Readiness

Develep and discuss with the patient, family and hespital staff
an individual delivery plan.

Consider early transfer to a tertiary center for acce<s to
sufficient blood bank supply and subspecialties.
Let patients know there is a high risk for bleeding due to

placental disorders that can occur after having multiple
cesarean sections.

Contingency plan should be made for emergency delivery.

Flonida Department of Haalth
Rhonda Brow r@fihealth gov

Implementation ef hemerrhage protocols in all Flerida delivery
hospitals is essential, and should include a massive transfusion
protocol, simulation drills and hemorrhage carts. For detalls on

implementing a hemarrhage initiative see Florida Perinatal
Quality Collabarative’ s Toolkit. (3)

Essential elements of delivery plan
Preoperative counseling regarding risks.

Timdng of admission and delivery: see ACOG guidelines, may
vary if patient unstable.

Consult with neonatologist regarding corticosteroid
administration, if applicable.

Place blood bank on alert for potential massive transfusion
protocal.
When delivery is scheduled, discuss timing with a

multispecialty team Lo optimize expert surgical and anesthesia
assistance.

Da not try to remowe the placenta. Hysterectomy is usually the
best option.

If you have called for help and cannot control the bleeding

surgically, cormpress the aorta or uterine vessels while waiting
for help to arrive.

For more information, contact:
Rhonda Brown, LN, BEN.
Program Administrator

Maternal and Child Hezlth
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MMRIA Recommendations > Action REVIEW -ACTION

R ose
original Research ide and O\lerd

De
Maternal

in Colorado,

Jths From Suic
2004-2012

- "
wp, M. Camille Ha%

MMR Data-Driven
o, s, Amanda - ATHO Campaign to Prevent Deaths from

MS

o . Mot 05 P SO g, 07 Pregnancy-related Depression and Anxiety

Krista M. Beckaw

Postpartum.net/Colorado

YOU ARE NOT ALONE

Know the Symptoms Find the Right Help

Pregnancy-related depression and anxiety Symptoms differ for everyone and might Treatment plans are different for each woman
occurs during pregnancy or after giving birth, include feelings of anger or irritability, lack of but might include increased self-care, support
including after a pregnancy loss. It is the most interest in the baby. crying. sadness and more. groups, counseling and treatment of

commaon complication of pregnancy: symiptoms with medication when necessary

45



Community-Level Considerations
for Maternal Mortality Review
Committees
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Pregnancy-Related Mortality Ratio, 2011-2013
by Race-Ethnicity and Education
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Pregnancy-Related Mortality Ratio, 2011-2013
by Race-Ethnicity and Education
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Pregnancy-Related Mortality Ratio, 2011-2013
by Race-Ethnicity and Education
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Social determinants of women’s morbidity & mortality?

A
Perceived w
discrimination
i Quality of
health care

Preterm birth
& SGA

From Michael Kramer (Emory)

50



Challenge: Inequity ~ Rreview:scTion
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Distribution of contributing factors among pregnancy-related deaths

45 -
40 A 38.2
35 -
30 -
25 -
20 -
15 -

10 A

Patient/Family Systems of Care Facility Provider

Report from Nine Maternal Mortality Review Committees. http://www.reviewtoaction.org/rsc-ra/term/70
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MMRIA  Challenge: Inequity ~ Review-scTion

I

Why is attribution of Community-level
contributing factors so low among the
Nine Committees that contributed data?

it

92



MMRIA  Challenge: Inequity ~ Review - AcTion

Why is attribution of Community-level
contributing factors so low among the
Nine Committees that contributed data?

1. MMRCs do not have information

53



MMRIA  Challenge: Inequity ~ Review - AcTion

Why is attribution of Community-level
contributing factors so low among the
Nine Committees that contributed data?

1. MMRCs do not have information
2. Perceived as beyond their capacity

o4



MMRIA  Challenge: Inequity ~ Review-scTion

Bringing in data and building capacity:

Geocoding
Indicators
Dashboard

Potential interventions

~ =

55



Geocoding:

74N
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MMRIA
i How it works in MMRIA

Place-based data: abstractor view

Place of Last Residence
Street

4770 Buford Hwy GET COORDINATES

Apartment or Unit Number | atitude
_ 33.88067/84345453
City
Longitude
State* _
-84.2911002631527
GA- Georgia v
Zip Code
30341
County

Fulton 56
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Socio-Spatial Framework:

Domains and Indicators

5 domains with examples of indicators

General

Health Social and

Economic

Reproductive Behavioral
Health Services Health

Transportation

Services

.
Primary care

provider

availability
~———

)

Medicaid
eligible

~———

Y

Uninsured

~———

.

N——

)

Obstetrician
availability

_—

Certified
Nurse
Midwife
availability

)

Family
planning

needs
 —

)

~—_———

R
Mental health
provider

availability
~———

.
Frequent

mental

distress
-—

)
Unmet

substance use

needs
- —

.

——

.

|| Rural/Urban

composition
——
CEE—
Car
ownership
—
S EE—
Public transit
availability
—

.

| —

Adapted from: Report from Nine Maternal Mortality Review Committees. http://www.reviewtoaction.org/rsc-ra/term/70

)
Persistent
poverty
—

)

Violent crime

———
)
Income
inequality
~—

.
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hi‘A‘ Socio-Spatial Dashboard:

Committee Member View

>
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% Non-medical Opiod—Region

3 4 5 6
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Tx—ReTon
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National
Georgia
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Georgia
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Georgia

% Suicidal Ideation—Region

=

30 3540455055

National
Georgia

" Behavioral

\ 4
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Transportation
Environment

% Pop rura—County

E—I
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National
Georgia

% without car—County

B
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National
Georgia

% Long commute—County
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80
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National
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Each indicator plotted:

 Thered line is the absolute value for
the woman’s local area/neighborhood

- Two boxplots represent the observed
variation in the indicator:
* National variation (purple)

«  State variation (pink)
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What context do we gain from the
geospatial indicators?

The county where this mother lived had:
A shortage of family planning and OB services

« Higher poverty and income inequality relative to the
rest of the state

Higher violent crime

Greater housing shortages

Low car ownership

High unmet need for substance use treatment 60
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Examples of possible interventions

Primar . Current -
y Mental Health Public Ability to
Care . . Poverty &
. Provider Transit . Speak
ATTELS Availability Availability Persistent English
Availability Poverty
) e N e N\
Integrated State
— Telemedicine — Telemedicine — Grants referrals to certification of
social medical
) ’ ) —  services L interpreters )
Training & ( ) ‘Reimbursement | suppqrts n p 8
|| loan || Reimbursement | | for non- clinical Reimbursement
repayment for screening emergency models for language
programs transportation services
\—/ (. J (. J _
) EEEE—— e Int i f N\ e N || Group e N\
| Mobile H ity | Ride hailing prenatal care Video medical
health units services partnerships N interpretation
“— \ J \ —— \ y,
! S e N e ) 4 A
| || |
\. J . J . J . J

Adapted from: Report from Nine Maternal Mortality Review Committees. http://www.reviewtoaction.org/rsc-ra/term/70
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Proposed Pilot REVIEW 2 ACTION
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Process:

1.

Generate list of MMRIA case IDs and their
geocodes for all pregnancy-related deaths for
most recent year

Dashboard created for each death

. Subcommittee re-discusses contributing factors

and recommendations for each death, taking into
account socio-spatial information

Contributing factors and recommendations
entered into MMRIA

. Findings reported back to full MMRC
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Proposed Pilot REVIEW 2 ACTION
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Benefits:

Better understanding of community-level context
of women

Prioritize interventions that have the potential to
address inequity

Help inform policy priorities to improve the health
of all women of reproductive age
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Contact Us!

Nicole Davis:
dwqg4@cdc.gov

Julie Zaharatos:
|lzaharatos@cdc.qov




