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A first edition report of its kind, this document describes maternal morbidity and mortality in
Nebraska based on available data at the time of publication. Additional information and
questions can be directed to the authors at dhhs.cmdrt@neb aska.gov.

The Office of Maternal and Child Health Epidemiology, in the Lifespan Health Services Unit,
Division of Public Health, Nebraska Department of Health and Human Services has the defined
mission to “generate high quality data to improve the health of families through partnerships.”
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who are fulfilled and prosperous.
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Maternal mortality represents a small proportion of the burden of negative maternal health
outcomes. Examining Severe Maternal Morbidity (SMM), or significant negative health
consequences of labor and delivery, allows for deeper understanding of the causes and other
factors related to these outcomes, enhances recommendations for prevention, and improves
surveillance. Using hospital discharge claims data from 2016-2018, we analyzed SMM by
maternal age group.

BACKGROUND

SMM includes unexpected outcomes of labor
and delivery that result in significant short- or
long-term consequences to a woman's health
(Centers for Disease Control and Prevention
(CDC), 2021). Surveillance of SMM helps
assess the progress toward the Healthy
People 2030 objective “reduce severe
maternal complications identified during
delivery hospitalizations” and is conducted
by Health Resources and Services
Administration (HRSA) on a national and
state level using the Healthcare Cost and
Utilization Project (HCUP) State Inpatient
Database (SID) (U.S. Department of Health
and Human Services, 2021). For this
measure, SMM is defined by CDC as the
number of delivery hospitalizations with an
indication of severe morbidity from
International Classification of Diseases, Tenth
Revision, Clinical Modification (ICD-10-CM)
diagnosis or procedure codes (Centers for

Disease Control and Prevention, 2019).

SMM is more than 100 times as common as pregnancy-related mortality and has increased up
to 75 percent in the last decade, according to HRSA Federally Available Data (FAD) (Maternal
and Child Health Bureau, 2021). Chronic comorbidities increase the likelihood of a person
experiencing SMM. There are also significant racial and ethnic disparities related to SMM
nationwide.



METHODS

De-identified Nebraska hospital discharge data (HDD) from 2016-2018 were provided by the
Nebraska Hospital Association. HDD for female Nebraska residents aged 12-55 years with a
birth admission, defined using Diagnosis Related Group (DRG), diagnostic codes, and procedure
codes were included. Cases resulting in maternal death and transfer between facilities were

excluded using criteria defined by CDC. All analyses were conducted using SAS software,
Version 9.4 (SAS Institute Inc, 2013).

SMM events were identified with CDC-developed standards using ICD-10-CM codes to identify
the indicators of SMM representing serious complications of pregnancy or delivery (Table 1).

SMM rates were calculated per 10,000 live births. Chi-squared tests were used to assess the

significance of the association between maternal characteristics and SMM with a = 0.05.

Severe Maternal Morbidity Indicators

Acute myocardial infarction

Acute renal failure

Adult respiratory distress
syndrome
Air and thrombotic embolism

Amniotic fluid embolism

Aneurysm

Blood products transfusion *

Cardiac arrest/ventricular
fibrillation

Conversion of cardiac rhythm

Disseminated intravascular
coagulation

Eclampsia

Heart failure/arrest during
surgery or procedure

Hysterectomy

Puerperal cerebrovascular
disorders

Pulmonary edema/acute heart
failure

Sepsis
Severe anesthesia
complications

Shock
Sickle cell disease with crisis
Temporary tracheostomy

Ventilation

*No longer used, however presented for completeness in accordance with CDC definition.

(Centers for Disease Control and Prevention, 2019)



FINDINGS

From 2016-2018, there were 71,143 live birth hospitalizations among 12-55 year old Nebraskan
residents; approximately one in three births were to mothers ages 25-29 and another 30% were
to mothers ages 30-34 (Figure 1).

Figure 1

All Live Birth Hospital Deliveries by Maternal Age, Nebraska,
2016-2018, N=71,143
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Percent of all births
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Data Source: Hospital Discharge Data

From 2016-2018, 341 unique Nebraskan women experienced 446 SMM indicators, averaging
114 per year. During the three-year period, the overall SMM rate in Nebraska was 47.9 SMM
cases per 10,000 live births. Among those who experienced SMM, the majority of women
experienced one severe morbidity indicator; however, a smaller proportion of women
experienced two or three or more severe medical indicators during their delivery
hospitalizations (Figure 2).



Distribution of Severe Maternal Morbidity
Indicators, Nebraska, 2016-2018, N=341
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The most common causes of SMM from 2016-2018 included hysterectomy (9.8 per 10,000),
adult respiratory distress syndrome (8.4 per 10,000), acute renal failure (7.7 per 10,000), and
sepsis (6.9 per 10,000) (Figure 3). There were zero instances of temporary tracheostomy or
heart failure/arrest during surgery or procedure during the three-year period.

There were statistically significant differences in SMM by age group. Risk for SMM was lowest
among those ages 25-29 (34.1 per 10,000), with risk increasing on both sides of the maternal
age spectrum (Table 2). The oldest mothers ages 235, experienced the highest rate of SMM at
57.9 per 10,000.

There were large differences in SMM rates by delivery method. SMM rates among repeat
cesarean births (128.9 per 10,000) were twice that of primary cesarean live births (66.3 per
10,000). The deliveries least likely to be accompanied by SMM were vaginal births, with a rate of
29.1 per 10,000.

The rate of SMM per 10,000 live births did not differ significantly by payer source (Table 2).
Women with private insurance as their primary payer source had an SMM rate of 43.6 per 10,000
while those with Medicaid had an SMM rate of 55.9 per 10,000.

SMM rates did not differ significantly by urbanicity. Women in residing urban areas (defined as
Douglas, Lancaster, and Sarpy counties) had an SMM rate of 45.0 per 10,000 while those
residing in other Nebraska counties had an SMM rate of 52.3 per 10,000 (Table 2).

Maternal race was missing in over 97% of delivery admissions, so no conclusions could be made
based on available data.



Figure 3

Leading Indicators of Severe Maternal Morbidity, Rate/10,000
Live Births, Nebraska, 2016-2018, N=446
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Severe Maternal Morbidity by Maternal Characteristics, Nebraska, 2016-2018, N=446

Rate per Percentof  Percent Chi-
I)Z::/Ieries ZI;/LIZIS 10,(.)0%_ Tot:al . of SMM Square P-
Deliveries Deliveries Cases value
o <20 3,174 16 50.4 4.50% 4.70% 0.0059
Eo 20-24 13,287 69 51.9 18.70% 20.20%
E 25-29 23,201 79 34.1 32.60% 23.20%
% 30-34 21,123 117 55.4 29.70% 34.30%
= 35+ 10,358 60 57.9 14.60% 17.60%
> Vaginal 51,496 150 29.1 72.40% 44.00%  <0.0001
E é) Primary Cesarean 9,953 66 66.3 14.00% 19.40%
a a Repeat Cesarean 9,694 125 128.9 13.60% 36.70%
E Z Urban 42,445 191 45 59.70% 56.00% 0.1685
5 © Rural 28,698 150 52.3 40.30% 44.00%
g Private 45,172 197 43.6 63.50% 57.80% 0.1328
§ Medicaid 23,255 130 55.9 32.70% 38.10%
q; Other Public 2,322 13 56 3.30% 3.80%
&  Uninsured 393 1 25.4 0.60% 0.30%

Data Source: Hospital Discharge Data




MATERNAL MORTALITY IN THE UNITED STATES

Maternal mortality, defined as the death of a woman during pregnancy or within one year of
the end of the pregnancy, affects approximately 700 women and their families every year
nationwide (Centers for Disease Control and Prevention, 2020). CDC reports the rate of
maternal mortality has been increasing since the 1980s, with the United States experiencing a
higher maternal mortality rate than most other developed countries (The World Factbook,
2021). Nebraska has examined maternal mortality via a multidisciplinary Maternal Mortality
Review Committee (MMRC) since 2014. This report summarizes findings from all identified
maternal deaths from 2014-2018.

WHAT IS A MATERNAL DEATH?

Different definitions of maternal mortality are used to track and analyze deaths by different
organizations. For purposes of this report, maternal mortality is the death of a person while
pregnant or within one year of the end of a pregnancy. This definition is standardized by the
CDC, which allows for comparison across states (Centers for Disease Control and Prevention,
2020).
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PREGNANCY-ASSOCIATED DEATH

A pregnancy-associated death is the
death of a person within one year of
the end of a pregnancy from any
cause (Review to Action, 2021).
Pregnancy-associated deaths
represent the broadest category of
maternal deaths, and can be broken
down further into two main
categories: pregnancy-related deaths
and deaths unrelated to pregnancy.

PREGNANCY-RELATED DEATH

A pregnancy-related death is a
maternal death due to a pregnancy
complication. More specifically,
these deaths occur during pregnancy
or within a year of the end of a
pregnancy and are due to a chain of
events initiated by the pregnancy or
the aggravation of an unrelated
condition by the physiologic effects
of pregnancy (Review to Action,
2021).

SURVEILLANCE OF MATERNAL
MORTALITY IN NEBRASKA

STATE STATUTE
Nebraska’s MMRC is guided by

Nebraska Revised Statute 71-3404 — 71-3411, also referred to as the Child and Maternal Death
Review Act. In part, the statute declares there is a need for the number and causes of maternal

“(1) The Legislature finds and declares that it 1s
in the best interests of the state, 1ts residents,
and especrally the children of this state that the
number and causes of death of children in this
state be examined. There s a need fora
comprehensive integrated review ol all child
deaths in Nebraska and a system for statewide
retrospective review ol existing records
relating to cach child death.

(2) The Leaislature further finds and declares
that it is in the best iterests of the state and its
residents that the number and causes of
mateimal death in this state be examined. There
is a need for a comprehensive integrated
review ol all maternal deaths in Nebraska and a
system for statewide retrospective review of
existing records relating to each maternal

death

(3) It 1s the intent of the Legislature, by
creation of the Chiuld and Maternal Death
Review Act. (o
(a) Identity trends from the review of past
records to prevent future child and maternal
deaths from similar causes when applicable:
(b) Recommend systematic changes for the

creation of a cohesive method for responding

to certain child and maternal deaths: and
(¢) When appropriate. cause referral to be
made to those agencies as required m section
28-711 or as otherwise required by state Taw.™
Nebh Rev Stat 71-5404

death to be examined through comprehensive review.
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PREVIOUS MATERNAL MORTALITY WORK IN NEBRASKA

The review of all maternal deaths began in 2014 after being added to the Child Death Review
Team’s scope in 2013. The review of deaths that occurred in 2014-2016 were conducted under
contract by the Nebraska Medical Association (NMA).

In 2018, the Child and Maternal Death Review Team (CMDRT) approved and supported the
reorganization of how maternal death reviews were conducted. This resulted in a sub-
committee of the CMDRT: Nebraska MMRC, staffed by the Office of Maternal and Child Health
Epidemiology at the Department of Health and Human Services (DHHS). This shift was spurred
by the national movement to conduct standardized reviews in all states and jurisdictions named
Review to Action as steered by CDC, the CDC Foundation, and the Association of Maternal and
Child Health Programs (AMCHP) (Review to Action, 2021).

Now that Nebraska’s MMRC is operational, results from the MMRC Decision Forms and other
abstracted data can be examined to more comprehensively understand maternal mortality in
the state. Five years of maternal death reviews have been completed, providing sufficient
sample size to release data in this report. In the future, the team intends to release annual
reports, conduct epidemiologic studies, and provide recommendations for action based on
MMRC results.

Nebraska’s CMDRT and MMRC are fully funded by the Title V Maternal and Child Health Block
Grant and uses the CDC MMRIA (Maternal Mortality Review Information Application), a data
system designed to facilitate MMRC functions through a common data language. CDC, in
partnership with maternal mortality reviews and subject matter experts, developed the system
and it is available to all MMRCs. In addition, CDC via Review to Action provides best practices,
formal guidance, ongoing technical assistance, and networking for all MMRCs.

HOW MMRC CONDUCTS REVIEWS

Nebraska’s MMRC is currently comprised of representatives from DHHS, Nebraska Medicine,
Nebraska Methodist Health System, Children’s Hospital and Clinics, York Medical Clinic, and
Mid-City OB-GYN. Future plans include identifying and recruiting members from other
organizations with a wide variety of expertise and interaction with pregnant and parenting
populations. In future iterations, the MMRC will also pursue representation of diverse
communities in regard to race, ethnicity, immigration status, sexual orientation, and English
proficiency when recruiting new members.

Nebraska’s MMRC meets quarterly and reviews all pregnancy-associated deaths among
Nebraska residents, as defined above.

12



After Nebraska’s Vital Records finalizes annual birth and death datasets, a maternal and child
health epidemiologist identifies pregnancy-associated deaths using the following methods: 1)
the pregnancy checkbox on the death certificate (if the woman was known to be pregnant at
time of death or within one year of death), 2) by linking the decedent’s name on the death
certificate to maternal name on live birth certificates within one year of the date of death, and
3) by linking the decedent’s name on the death certificate to maternal name on fetal death
certificates occurring within one year of the date of death. A de-identified case number is then
produced for each maternal death identified. Prenatal, hospital, police, and autopsy records are
subsequently requested for all cases, as appropriate. After receipt of records, a nurse
abstractor summarizes pertinent information from the data sources, completing the CDC
MMRIA entry for the case (Centers for Disease Control and Prevention, 2021).

Fully abstracted, de-identified cases are reviewed by the MMRC, and the committee completes
the MMRC Decision Form (Enhancing Reviews and Surveillance to Eliminate Maternal Mortality,
2021). The form seeks to answer six core questions:

Was the death pregnancy-related?

What was the cause of death?

Was the death preventable?

What were the critical contributing factors to the death?

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

6. What is the anticipated impact of those actions if implemented?

Ll NS
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MATERNAL MORTALITY TRENDS

During 2014-2018, 49 Nebraskan women who died within one year of pregnancy were
identified. The mean annual number of deaths was approximately 10. The lowest number of
deaths occurred during 2017, with 6 deaths; the highest number of deaths occurred during
2014, with 12 deaths. During the same five-year period, there were 131,394 live births to
Nebraska residents. Therefore, the pregnancy-associated mortality ratio (PAMR) for Nebraska
residents from 2014-2018 was 37.29 deaths per 100,000 live births. PAMR per 100,000 will be
used throughout this report to discuss overall maternal mortality.

Of the 49 pregnancy-associated deaths, 18 were determined to be pregnancy-related. The
pregnancy-related mortality rate for Nebraska residents from 2014-2018 was 13.70 deaths per
100,000 live births, compared to the national rate of 19 pregnancy-related deaths per 100,000
live births (The World Factbook, 2021).

Number of Pregnancy-Associated Deaths,
Nebraska, 2014-2018, N=49

14 12

N 11 11
2z
S 10 2
a
5 8 6
s 6
O
E 4
=
)
0
2014 2015 2016 2017 2018
Year

Due to Nebraska’s small population and relatively low number of maternal deaths per year, even
a combined five years of maternal mortality data presents analytic difficulties. Examining data by
race, ethnicity, maternal age, maternal education, delivery payer source, and maternal Body
Mass Index (BMI) is important in better understanding the current status of Nebraskan maternal
mortality and developing recommendations for prevention; however, calculating rates and ratios
based on small counts can lead to highly variable, unreliable conclusions. Any rates presented in
this report based on counts of 20 and below should be used and interpreted with caution.
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More than 8 in 10 maternal deaths in Nebraska were among white women; however, when
comparing to relative population sizes, white and non-white women died at nearly the same
rate (Table 3). For every 100,000 live births among white Nebraska residents, approximately 42
white women died (n=42; PAMR: 41.62). Women of all other races, combined into one group,
experienced a PAMR of 40.78 (n=7).

For every 100,000 live births among women of Hispanic ethnicity, approximately 28 Hispanic
women died (n=6; PAMR: 28.28). Non-Hispanic women experienced a PAMR of 39.06 (n=43).

For every 100,000 live births among women under 25 years old, approximately 35 women in
the same age group died (n=11; PAMR: 34.66). Women aged 25-29 experienced the lowest
PAMR of all age groups (n=10; PAMR: 23.40). More women 30-34 years old died than any other
age group, however when compared to the relative population size, this age group experienced
a PAMR of 44.28 (n=17). Women 35 and older experienced the highest PAMR, and were more
than twice as likely to die within a year of pregnancy compared to those ages 25-29 (n=11;
PAMR: 59.38).

The PAMR among women with a high school education or less was 38.75 per 100,000 (n=27).
The ratio was slightly less among women with more than a high school degree, with a PAMR of
35.70 (n=22).

Women with public insurance at their baby’s birth were more than two and a half times more
likely to die compared to women with private insurance for delivery. The PAMR for the 20
women with public insurance who died within a year of the end of pregnancy was 43.02 while
the PAMR for the 12 women with private insurance was 15.48 per 100,00 live births.

For every 100,000 live births to women with normal BMI (18.5 to less than 25), approximately
14 women died (n=8; PAMR: 13.58). Women considered underweight (BMI less than 18.5)
experienced a PAMR of 109.77 (n=4); those with a BMI from 25 to less than 30 (overweight)
experienced a PAMR of 29.36 (n=10); those with a BMI of 30 or more (obese) experienced a
PAMR of 37.38 (n=13). There were 14 maternal deaths among women with unknown BMI.

MANNER OF DEATHS

The underlying cause field on the death certificate helps categorize general types of pregnancy-
associated death. The standard categories used include medical, motor vehicle crashes,
unintentional injuries, homicides, and suicides. Due to small numbers, other unintentional
injuries are combined with suicides and homicides in this report to maintain confidentiality
(Table 4).

16



MATERNAL MORTALITY MANNER OF DEATH, NEBRASKA, 2014-2018, N=49

Count Percent of Maternal PAMR per 100,000 Live
Deaths Births
MEDICAL 29 59.18% 22.07
MOTOR VEHICLE 10 20.41% 7.61
CRASHES
OTHER UNINTENTIONAL | 10 20.41% 7.61

& INTENTIONAL INJURY

From 2014-2018, 59% of Nebraska pregnancy-associated deaths were medical. An additional 10
cases (20.41%) were due to motor vehicle crashes, and the final 10 were related to other
unintentional injuries, homicides, and suicides.

One duty of the MMRC is to determine, after review of comprehensive records, whether the
committee agrees or disagrees with the cause of death listed on the death certificate. If the
committee disagrees, based on the other information gleaned from other available records, an
alternative cause of death is determined as a group. For the 2014-2018 cases, there were four
instances (8.16%) in which the MMRC disagreed with the cause of death on the death
certificate.

ADDITIONAL INFORMATION

Timing of Death

Thirty-nine of the 49 maternal deaths reviewed had known pregnancy end dates. On average,
maternal death occurred 128 days after the end of a pregnancy with a range of -1 (fetus was
declared dead one day after maternal death was determined) to 337 days. Of those with a
known pregnancy end date (n=39), three people were pregnant at the time of death (7.7%), a
third of the maternal deaths occurred 1-42 days after the end of the pregnancy (n=13; 33.3%),
and the remaining 59.0% occurred between 43-365 days. There were ten cases with unknown
pregnancy end dates.

Preventability

After committee review, three in four deaths were determined to be preventable (n=37;
75.5%). Ten deaths, or about 1 in 5 maternal deaths were determined not to be preventable
(20.4%); the two remaining deaths did not have sufficient information for the committee to
make such a determination.
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The MMRC is tasked with determining any factors that contributed to the maternal death. The
Decision Form (Appendix 1) includes 28 possible contributing factors from which the committee
can choose.

The most common contributing factors to maternal deaths included lack of access to financial
resources, continuity of care or care coordination, tobacco use, adherence to medical
recommendations, and clinical skill or quality of care (Table 5).

Contributing Factors Count

Lack of access/Financial resources

Continuity of care/Care coordination

Tobacco use

Adherence to medical recommendations
Clinical skill/Quality of care

Delay to care

Mental health conditions

Substance use disorder

Other

Violence

Failure to screen/Inadequate assessment of risk
Social Support/Isolation

Lack of standardized policies/procedures

Poor communication/lack of case coordination
Lack of knowledge regarding importance of treatment/follow-up
Chronic disease

Cultural, religious, or language factors
Discrimination

Inadequate law enforcement response

Legal

B
o,

R R R R ERENNNOWODSEDRROOV OGN
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The Decision Form includes space for the MMRC to create recommendations based on the

issues and contributing factors identified in each case. Nebraska’s MMRC continues to grow

and develop the way these recommendations are constructed, however a total of 21

recommendations have surfaced from the completed reviews (Table 6). The first five

recommendations were most common, identified in five or more cases reviewed.

Recommendations

1.

&

10.
11.
12
13.

14.
15.

16.
17.
18.
19.
20.

21.

Peripartum implementation of mental health & substance use screening, assessment,
and referral

Clinician coordination with specialists/consultations

Public health education on the dangers of smoking, especially during pregnancy
Development of a coordinated benefits system to identify resources for peripartum
persons

Public education about safe operation of motor vehicles, including importance of
wearing a seat belt and risks of driving while under the influence of drugs/alcohol
Medical home establishment for all persons

Develop, distribute, and provide education to all health care providers and pregnant
persons about maternal early warning signs of medical emergencies

Clinician education on fair treatment of all persons

Establish state level funding for autopsies of all peripartum deaths, and require an
autopsy performed for all peripartum deaths

Medicaid eligibility one year post-pregnancy

Statewide rural transport system

Patient education on how medical history affects personal health

Prenatal and postpartum referrals to mental health treatment & coverage by
Medicaid

Family support for peripartum persons

Develop strategies to improve provider/patient communication to increase adherence
to medical advice

Coordinated access to supplies for chronic disease management

Reduction of access to firearms, especially among persons in mental health crises
First trimester entry to prenatal care for all persons

Public education about mental health first aid

Clinician education on contraception counseling, and patient's decision-making
autonomy

Appropriate language service use by all care providers
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Severe maternal morbidity and mortality are important health indicators that affect individuals,
families, and communities. The health of mothers should be prioritized on a local, state, and
federal level to ensure happy, healthy and prosperous families. While this report is an
important step in understanding the scope of maternal health in Nebraska, there are known
gaps in and limitations to the data presented. Future iterations of this report will aim to fully
explain disparities across multiple categories, additional detail in maternal mortality trends, and
recommendations for action based on best available evidence.
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