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Why do we focus on Severe Maternal Morbidity?
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‘Relatively small numbers of deaths at the national level ‘

Source: CDC Wonder Mortality File



Severe Maternal Morbidity

* If deaths are too rare to serve as a basis for policy and practice, can
we identify and learn lessons from near death experiences?

* The problem with severe maternal morbidity

“One searches

where there is
light”

Goethe 1749-1832

Source: Barry. The Great
Influenza. 2004 p. 71




Considering Severe Maternal Morbidity

* The “Textbook” definition of maternal morbidity:

« “Condition directly caused by pregnancy, regardless of whether it
manifests during or after pregnancy termination [end].”

Or....

* “Condition that existed before pregnancy, but is exacerbated by
pregnancy.”

Or even....

* “Condition whose causal relationship to pregnancy is
undetermined.” (but it occurred during or after pregnancy)

(Adams, Alexander, Kirby & Wingate, 2007)

Or the CDC definition

Severe maternal morbidity includes unexpected outcomes of labor and

delivery that result in significant short- or long-term consequences to a
woman’s health.



Severe Maternal Morbidity

*How do you identify cases?

* Diagnosis of disease/condition (GDM, preeclampsia,
depression, dehydration)

* Event (stroke, seizure, hemorrhage, perineal tear,
postpartum infection)

* Treatment/intervention (blood transfusion, sutures,
antibiotics, hydration therapy, etc...)

Where would you find systematic data on these?

www.birthbythenumbers.org



CDC's revised
Algorithm:
16 conditions
& 5 procedures

Relatively easy
algorithm to

apply to any
ICD based
dataset.

Led to........

Severe maternal morbidity indicator

Diagnosis or

ICD-9-CM code

Blood transfusion

Procedure

procedure
Acute myocardial infarction Diagnosis 410.xx
Aneurysm Diagnosis 441 .xx
: : : 584.5, 584.6, 584.7, 584.8, 584.9,
Acute renal failure Diagnosis 669.3x
Adult respiratory distress syndrome Diagnosis 518.5x, 518.81 518.82 518.84, 799.1
Amniotic fluid embolism Diagnosis 673.1x
Cardiac arrest/ventricular fibrillation Diagnosis 427.41,427.42,427.5
Disseminated intravascular coagulation Diagnosis 286.6, 286.9, 666.3X
Eclampsia Diagnosis 642.6x
Heart failure/arrest during surgery or Diagnosis 997 1
procedure
430.xx, 431.xx, 432.xx, 433.xX,
Puerperal cerebrovascular disorders Diagnosis 434 .xx, 436.xx, 437 .xx, 671.5x,
674.0x, 997.02
Pulmonary edema/acute heart failure Diagnosis >18.4, 428.1, 428.0, 428.21, 428.23,
428.31,428.33, 428.41, 428.43
Severe anesthesia complications Diagnosis 668.0x, 668.1x, 668.2x
Sepsis Diagnosis 038.xx, 995.91, 995.92, 670.2x
Shock Diagnosis 669.1x, 785.5%, 995.0, 995 .4, 998.0x
Sickle cell disease with crisis Diagnosis 282.42, 282.62, 282.64, 282.69
Air and thrombotic embolism Diagnosis 415.1x,673.0x, 673.2x, 673.3x,

-
.A

99.0x

Conversion of cardiac rhythm Procedure 99.6x

Hysterectomy Procedure 68.3x—68.9x

Temporary tracheostomy Procedure 31.1

Ventilation Procedure 93.90, 96.01, 96.02, 96.03, 96.05
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Delivery hospitalizations involving severe maternal morbidity,

for each indicator of se

Hysterectomy

Disseminated intravascular coagulation
Acute renal failure

Adult respiratory distress syndrome
Sepsis

Shock

Pulmonary edema/acute heart failure
Eclampsia

Ventilation

Puerperal cerebrovascular disorders
Air and thrombotic embolism

Sickle cell disease with crisis
Conversion of cardiac rhythm

Cardiac arrest/ventricular fibrillation
Severe anesthesia complications
Heart failure/arrest during surgery
Amniotic fluid embolism

Acute myocardial infarction
Temporary tracheostomy

Aneurysm

ternal morbidity, 2015
Rate per 10,000

11.0
11.0
6.5
5.9
5.2
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3.2
3.1
1.2
1.0
1.0
e Half of these occur in 1
o7 in 10,000 cases or less
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Source: Fingar K. Trends and Disparities in Delivery Hospitalizations Involving Severe Maternal Morbidity, 2006-2015. HCUP Stat Brief #243. Sept., 2018.



There are strong relatlonshlps between SMM & race/ethnicity,

tal type.
Severe maternal morbidity per 10,000 births, 2016—17

Race/Ethnicity Region Community Hospital

income quartile ownership
(1st = poorest,
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Data: Clare C. Brown et al., “Associations Between Comorbidities and Severe Maternal Morbidity,”
Obstetrics and Gynecology 136, no. 5 (Nov. 2020): 892-901.

The
% Commonwealth Source: Eugene Declercq and Laurie Zephyrin, Severe Maternal Morbidity in the United States: A Primer (Commonwealth Fund, Oct. 2021).
Fund



https://journals.lww.com/greenjournal/Abstract/2020/11000/Associations_Between_Comorbidities_and_Severe.5.aspx

Rates of severe maternal morbidity among individuals with Medicaid

insurance by state, 2016—2018. Rates per 10,000 deliveries with 95% Cls.
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Admon. State Variation in Severe Maternal Morbidity. Obstet Gynecol 2023.
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Rethinking the Scope of Maternal Morbidity

Peripartum

Morbidities
occurring
during labor &
delivery

Antepartum Postpartum
Morbidities Morbidities
caused by or occurring or
exacerbated (ET— persisting into the
during time after delivery
pregnancy (up to 12 mos.)

www.birthbythenumbers.org



Rethinking the Scope of maternal morbidity

Note: These are all unlikely to happen to you. Especially the really bad ones.....

Antepartum

*Peripartum *Postpartum

 Hyperemesis/dehydration

*Periodontal disease
*Depression
Dermatologic issues
*Bleeding/PROM

* Ectopic pregnancy

*Cervical “incompetence”

*Placental issues
(acrecia/previa)

 Gestational diabetes

*Pregnancy-related
hypertension

*Infection (UTI/yeast)
«Anemia

Violence

* Hemorrhage

*Birth injuries
(vaginal or related to
c-sec)

*Uterine rupture
* Hysterectomy

* Preeclampsia/
Eclampsia

« Cardiovascular event

* Pulmonary
embolism

* Puerpural infection

(e.g.
Chorioamnionitis)

* Postpartum Depression

 Exhaustion/sleep
deprivation

* Post-delivery infection

« Complications related to
cesarean delivery

*Pelvic injuries (longer
term consequences of)

 Anemia

*Violence

We need to consider 2 more
factors concerning severe
maternal morbidity




(1) Frequency of severe morbidities outside of the birth

hospitalization? (21% more cases)

Severe Maternal Morbidity (per 10,000 deliveries), by Timing, Mass. 2009-18
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Source: Declercq et al. Obstet Gynecol 2022;139:165-71 www.birthbythenumbers.org



(2) Mothers’ voices — what are the problems they face
from their perspective? (often don’t involve hospitals)

Table 4. Mothers’ experience of selected new-onset health problems in first two months
and at six months or more affer birth

In first two months
Problem
Major/minor persisted
Base: all mothers eligible for question Major new Minor new to six months
[see notes) problem new problem problem or more

Vaginal only*

Painful perineum n=1656 11% 30% 41%

Infection from cut or torn perineum n=1656 5% 13% 18%

Cesarean only (base varies)

Pain at site of cesarean incision n=744* 19% 39% 8%

Infection at site of cesarean incision n=744* 8% 16% 24%

Source: Declercq E et al. Listening to Mothers Ill: New Mothers Speak Out. 2013 www.birthbythenumbers.org



Learning from Listening to Mothers

How much did pain interfere with your routine activities?

In two months after birth

Base: all initial LTM 11l mothers

Vaginal | Cesarean All SNMIM also doesn’t

n=1656 n=744 n=2400 ]

include postpartum

Extremely depression
Quite a bit
Moderately 21% 25% 22%
A little bit 43% 36% 42%
Not at all 27% 14% 24%

Source: Declercq E et al. Listening to Mothers Ill: New Mothers Speak Out. 2013 www.birthbythenumbers.org



American Journal of Ohstetrics & Gynecology

AOG'MFM

Maternal-Fetal Medicine

Preconception and Perinatal Hospitalizations as Indicators of

Risk for Severe Maternal Morbidity in Primiparas
Audra R Meadows, MD, MPH

Howard Cabral, PhD, MPH

Chia-ling Liu, ScD, MPH

*Ndidiamaka Amutah-Onukagha, PhD, MPH

*Hafsatou Diop, MD, MPH

*Eugene R. Declercq, PhD

In progress — final proof not yet available



Program Participation Data

WIC \

PELL Data System

CORE

Early Intervention

Assisted
Reproductive Tech.

All Payers Claims (Partial)

Contextual Data

Geocoded birth data

Census 2020 Data

Birth (HD) Birth
Certificate Mothers
\<—> /*
Longitudinal
Fetal (HD) Birth

Death Child

1998-2018
1,641,514 births
— .,

Future Datasets: All Payers
Data, DESE (School),

Vital and Health Status Data
Newborn Hearing Screening

Birth Defects Registry

Child and Mother deaths

Pregnancy-associated deaths

Linked birth-infant deaths

Cancer Registry
PRAMS

Health Services Utilization Data
w/ diagnosis codes & charges

Non-birth Hospital Discharge

Observational Stays

Emergency Department



1/1/2004- 12/31/2018 Stu dy Sam P le

N=700,264 women
N= 1,069,884 deliveries
n= 1,093,643 infants

n=411,841 women with
one PELL delivery

| n=288,423 women more
than one PELL records

n= 174,227 parity>1, VBAC, repeat CS,
unknown parity/mode of delivery

\ 4

n=237,614 women

(1st delivery)
| n=2,216 unlinked to HD or abortion/

n=235,398 women D&C /ectopic or molar pregnancy

N= 2,120 women with N= 233,278 women .
Using 2004-2018 so we

can explore 5 years of

| : cr e ae .
N= 2,085 N= 35 fetal hospitalization prior to
livebirths deaths

pregnancy




ope SMM?20 Non-SMM?20 SMM/
PrOfl I : ng SM M 10,000 (95% C.1.)
Mass. 2004-2018| & " &
Total 2,120 100.0( 233,278 100.0 90.1 87.0-94.7
Maternal Age
<25 449 21.2 64,905 27.8 68.7 62.8-75.5
25-29 474 22.4 57,729 24.7 81.4 74.8-89.4
30-34 598 28.2 66,291 28.4 89.4 83.0-97.4
35-39 419 19.8 33,763 14.5 122.6 112.4-135.8
40+ 180 8.5 10,590 4.5 167.1 145.6-194.4
Race Ethnicity
Non-Hispanic White 1,142 53.9| 142,903 61.3 79.3 75.3-84.5
Non-Hispanic Black 328 15.5| 22,339 9.6 144.7 131.2-162.5
Non-Hispanic Asian/Pac.lsl. 229 10.8| 25,277 10.8 89.8 79.0-102.2
Non-Hispanic Amer. Ind.AN 34 1.6 3,072 1.3 109.5 73.9-147.5
Hispanic 332 15.7 36,886 15.8 89.2 80.4-99.6
Maternal Education
< High School 180 8.5 20,192 8.7 88.4 76.2-102.1
High School or GED 479 22.6 58,824 25.2 80.8 74.2-88.7
Some College 410 19.3| 43,954 18.8 92.4 84.3-102.2
Callece and AhAve QQ7 A6 &l 106 7790 AE Q o1 & QE 7.09Q 1



Likelihood of a Prior Hospital Contact for Women with & without SMM, Mass., 2004--18

SMM20 | Non-SMM20 Crude Adjusted”
%hosp. | %hospital | oy | g5e ) | RR*: | 95%Cl
contacts Contacts
Prenatal (n=2,120) | (n=233,278)
Hospital Admissions 10.4 43| 2.44 | 2.15-2.76 | 1.31 | 1.16-1.49
Emerg. Dept. Visits 30.9 26.4| 1.17 | 1.10-1.25 | 1.13 | 1.06-1.20
HD/ED/Observ Stay 41.3 34.7| 1.19 | 1.13-1.25 | 1.07 | 1.02-1.13
1 yr prior pregnancy
Hospital Admissions 4.4 2.2| 2.04 | 1.67-2.49 | 1.60* | 1.31-1.96
Emerg. Dept. Visits 24.1 23.2| 1.04 | 0.96-1.12 | 1.02* | 0.94-1.09
HD/ED/OS 25.5 24.21 1.05 | 0.98-1.13 | 1.01* | 0.95-1.09
2-5 yrs prior preg.
Hospital Admissions 9.2 5.3| 1.72 | 1.50-1.97 | 1.41* | 1.23-1.62
Emerg. Dept. Visits 38.3 37.3| 1.03 | 0.97-1.08 | 0.99* | 0.94-1.04
HD/ED/OS 40.5 38.8| 1.04 | 0.99-1.10 | 1.00* | 0.95-1.05

*Adjusted for mat. age, race/ethnicity, educ., health ins., chronic & gestational hypert. & diabetes, plurality, gest.,

Method of Delivery, birth outcome & time period




Mean Total Length of Hospital Stays, by Time Period and Severe
Maternal Morbidity, Massachusetts, 2004-18

20

HESMM ©E NoSMM

15

13.1

Days

10

During Pregnancy 1 Year Prior to Pregnancy 2-5 Years Prior to Pregnancy

p <0.001 p <0.001 p <0.001



Conditions Associated with Hospital Admissions among Women with
& without SMM during Pregnancy, Mass., 2004 — 2018

SMM non-SMM Rate Ratio 95% ClI

PRENATAL (N=2,120) (N=233,278)

n % n %
Any Hospital Admission 220| 10.4 9,939, 4.3 2.44 2.15-2.76
Neuro/Psychiatric 55| 2.6 1,940| 0.8 3.12 2.39-4.06
Respiratory/Pulmonary 45| 2.1 1,164| 0.5 4.25 3.17-5.71
Musculoskeletal 38| 1.8 426 0.2 9.82 7.06-13.64
Gastrointestinal/Digestive 48| 2.3 1,432 0.6 3.69 2.78-4.90
Endocrine 77| 3.6 2,081 0.9 4.07 3.26-5.09
Cardiovascular 48| 2.3 543| 0.2 9.73 7.26-13.03
Renal/Urinary 44| 2.1 1,754| 0.8 2.76 2.05-3.71
Hematologic 701 3.3 1,106| 0.5 6.96 5.49-8.83
Reproductive 213| 10.0 9,450 4.1 2.48 2.18-2.82




Conditions Associated with Hospital Admissions among Women with
& without SMM, One Year Prior to Pregnancy, Mass., 2004 — 2018

(NzI:,I:/IZO) (;‘:;;i"\g:,;) Rate Ratio 95% CI
One Year Prior n % n %
Any Hospital Admission 93| 4.4 5,025 2.2 2.04 1.67-2.49
Neuro/Psychiatric 60| 2.8 2,737 1.2 2.41 1.87-3.10
Respiratory/Pulmonary 31| 1.5 1,170 0.5 2.92 2.05-4.15
Musculoskeletal 26| 1.2 590| 0.3 4.85 3.28-7.17
Gastrointestinal/Digestive 40| 1.9 1,540 0.7 2.86 2.09-3.90
Endocrine 39| 1.8 1,584| 0.7 2.71 1.98-3.71
Cardiovascular 27| 1.3 602| 0.3 4.94 3.36-7.24
Renal/Urinary 32| 1.5 1,196| 0.5 2.94 2.08-4.17
Hematologic 34| 1.6 600| 0.3 6.24 4.43-8.79




Conditions Associated with Hospital Admissions among Women with
& without SMM 2-5 years Prior to Pregnancy, Mass., 2004 — 2018

SMM non-SMM Rate Ratio 95% CI
2-5 yrs prior pregnancy n % n %
Any Hospital Admission 194| 9.2 12,417| 5.3 1.72 1.50-1.97
Neuro/Psychiatric 90| 4.2 6,152| 2.6 1.61 1.31-1.97
Respiratory/Pulmonary 69| 3.3 3,067| 1.3 2.48 1.96-3.13
Musculoskeletal 42| 2.0 1,683 0.7 2.75 2.03-3.72
Gastrointestinal/Digestive 68| 3.2 3,974 1.7 1.88 1.49-2.38
Endocrine 83| 3.9 3,740| 1.6 2.44 1.97-3.02
Cardiovascular 72| 3.4 1,547 0.7 5.12 4.06-6.46
Renal/Urinary 63| 3.0 2,881 1.2 2.41 1.88-3.08
Hematologic 62| 2.9 1,580| 0.7 4.32 3.36-5.55




Lessons from Severe Maternal Morbidity

* The popular CDC definition, focusing on birth hospitalizations,
is too narrow to really capture challenges we now face in
childbirth and women’s health care.

 Women who experience SMM have a history of greater
hospital admissions during & prior to pregnancy. Missed
opportunities for preventive care?

* These data are still hospital based and don’t capture
ambulatory care or the life experiences of pregnant women
beyond medical encounters.
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