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CHAPTER ONE

Introduction

I have been educating future Emergency Medical Technicians (EMTs) and
Paramedics for several years as a primary instructor in Emergency Medical Services
(EMS) education. We cover various topics in that education, from medical emergencies
to traumatic injuries, ambulance operations, and special populations. The EMS
curriculum has been expanding since its inception in the 1970s when it was first
introduced. The Department of Transportation owns the objectives and topics to be
covered. The amount of time allocated to each area is related to the percentage of calls
that EMS providers receive, with the majority being education about medical and trauma
events and illness. Special populations like Obstetrics and Geriatrics get less attention.
Still, they are calls that paramedics need to improve as they can have grave consequences
if the incorrect diagnosis is given. This led me to my research question: How to create a
valuable and engaging curriculum to educate prehospital providers on common
postpartum issues?

This chapter will provide some insight into the history of EMS and look at the
various levels of providers that could respond to an emergency if called. The levels of
providers will be defined, and a review of the data coming from large healthcare
organizations around the world will be introduced. The educational curriculum
paramedics received around postpartum issues will be reviewed, along with why this

education is important to improve. To address a problem, it must first be labeled and



identified. This chapter will lay out the foundation for the project and the driving forces
behind it.

To change the future providers and equip each with the knowledge for strong
assessments and treatments, it is best to change during their initial education. Becoming
an instructor is the best way to help move the profession forward. Like all fields, there are
strong people and weak people. Strong providers are the ones that I would want to come
to my family or myself. To achieve that, being a part of driving education is the most
effective way.

History

Unlike any other country, EMS has an identity crisis in the United States. If you
were to ask someone on the street, “What does a pilot do?” they would be able to state
that a pilot is the person in control of the airplane from taxi to landing at the destination.
If you were to ask the same question but substitute a paramedic for a pilot, you would
receive many different answers, as there is no clear understanding of the role and
capabilities at that level. Some believe that their role is to drive someone to the hospital.
Others know the level of care that today’s paramedic unit can bring. Additionally,
ambulances and their personnel are not all at the same provider level, and the average
person would not know the difference by just looking at them. Levels of care provided
can vary significantly.

The United States recognizes four levels of providers: Emergency Medical
Responder (EMR), Emergency Medical Technician (EMT), Advance Emergency

Medical Technician (AEMT), and Paramedic (National Highway Traffic Safety



Administration [NHTSA], 2021). The training for each level ranges on the low end for
EMR at 40-60 hours up to Paramedic, which is over 1700 hours of classwork and clinical
work. Given this range of education, you can see why the average person, especially one
who has called an ambulance, needs help identifying the provider level they are getting.
They need to understand the difference in education and ability between the groups.

The level of education is changing rapidly as more capabilities and medical
technology advances have been made available outside the emergency department.
Examples would be the portable cardiac monitor used in the field, point of care testing
like glucometers, portable ventilators, etc. When someone on the street goes into cardiac
arrest, a paramedic unit arrives with all the emergency room capabilities in their truck.
They can deliver life-saving care at the point of arrival versus delayed treatment trying to
move the patient to the hospital.

The actual value of paramedicine is the knowledge and depth of understanding
regarding the situation and being able to treat it. Becoming an EMT is about 160 hours
of training in the basics of medical care, intending to stabilize a patient and then transport
them to a higher level of care. Compare that to the 1700 hours that a paramedic spends
learning about all those same illnesses and injuries, but then add in the anatomy and
physiology behind those illnesses and how they work on the various body systems. An
EMT can recognize something is wrong but may not honestly know how to address it,
whereas a paramedic can understand and initiate treatment on the scene or en route to the
hospital. This knowledge improves the quality of care for the patient. Paramedics have

an array of medications that can be administered, from antiemetics, cardiac medications,



pain medications, and even fluids to stabilize blood pressure if needed. EMTs can do the
Heimlich Maneuver to alleviate someone's choking, but if they are unsuccessful, they
have nothing in the arsenal to fix that, and ultimately the patient will die. Paramedics can
come in and use tools to go and grab the obstruction. If that is not successful, they can
perform a procedure to open a hole in the trachea so that the patient can be ventilated and
survive until the object can be removed.

Educating paramedic students requires that a multitude of information is studied
and learned. That learning is reinforced by lab simulation and clinical experiences. Some
knowledge is theoretical and hard to simulate, while others are usually only done through
simulation, such as a birth in which the baby is not breathing upon delivery. Most of that
education focuses on everyday items encountered by the providers, while other items
receive much less attention. Obstetrics (OB), the branch of medicine that deals with
childbirth and care of women giving birth, is less than 4% of the National EMS
Education Standards. Most of that is centered on a few life-threatening emergencies that
are not encountered often (NTHSA, 2021). The irony is that healthy pregnant people are
encountered far more often than those having emergencies. The chapter covering
obstetrics is brief compared to other medical emergencies (Mejia & Caroline, 2023).
These chapters may contain information on delivering a neonate but significantly lack

content regarding the mothers' postpartum care.

The World Health Organization (WHO) has sounded alarms about maternal death
or morbidity for the past twenty years. In 2000, the United Nations (UN) Millennium

Summitt adopted the Millennium Development Goals, of which one goal was to improve



maternal health by reducing maternal mortality. WHO released a report, Trends in
maternal mortality 2000 to 2020, that evaluated trends in maternal mortality worldwide
(World Health Organization [WHO], 2023). The report listed an overall decrease in
maternal mortality of 38% worldwide, but the United States was the only developed
nation that has increased the number of deaths related to maternity! In 2000, the United
States ranked 160" of developed nations, and in 2023 was ranked 165" (WHO, 2023).
For a country that claims to have the best healthcare, it is arguable that it is not valid if
you are a childbearing female, especially for non-white females.

There is a healthcare crisis in the United States. Access to healthcare is becoming
less and less about having a primary care doctor who knows you and your health history
and more about a system of urgent care and emergency encounters. This is far from ideal
for long-term healthcare of anyone. Paramedics can be used to help bridge this gap, as
we are on the front line of this crisis. By increasing education and knowledge around
issues related to maternal morbidity, paramedics can identify significant issues and
provide appropriate care and recommendations for follow-up care. Through our
paramedics' education, we can contribute and help reduce that growing number.

Often, paramedics deal with people who are not always getting strong primary
care. Many people need to know how to consume healthcare in this country. The wait
for a routine primary care appointment can be as long as 4-8 weeks. A person only has so
much resolve when not feeling well or in an emergent situation. Turning to urgent care
or the emergency room will often help in the short term, but those are not good for

longer-term issues requiring follow-up to assess and treat appropriately.
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As a paramedic currently working on the street, I see this firsthand every day,
from the homes of the people in residential neighborhoods across the spectrum to nursing
homes that are skilled nursing facilities. I am told routinely that people cannot get into
primary care and feel that EMS is their only option to solve their immediate problem.
Enter the identity crisis that I described earlier, and it is clear why patients do not want to
listen to an assessment and recommendations from an EMS provider. Paramedics can
tell that you are likely to have the flu and should rest and drink lots of fluids. They advise
you to call back if you become worse, stop urinating, or feel lightheaded or dizzy. Going
to the emergency room, much less by ambulance, in these cases will not help you as you
will get the same advice there. EMS is tied up delivering someone to the hospital, only to
put the patient in triage, where they potentially wait hours to see a provider and get the
same advice. There is a significant cost to them personally and the system, which is
already overwhelmed. The Pandemic of 2020

The impacts of the pandemic are yet to be fully realized, but most people were
able to watch the healthcare system nearly implode. Hospitals were overrun with patients;
providers were exhausted. For me personally, the calls per shift decreased initially, and it
was because people were afraid to get together in locations like the emergency room and
hospitals. That was short-lived, and since about month two of the pandemic, the calls
have increased and remained strong. When the call volume initially increased, people
were trying to bypass the ER waiting room. It is a common misconception that if

someone arrives at the hospital by ambulance, they get to jump in line over the sick
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people. The irony is that this has never been true and is even less likely during a
pandemic.

During the years of the pandemic, many providers that were close to retirement
age retired early due to the increased levels of stress. This had the effect of lessening
access to healthcare. This was felt across all healthcare sectors, and EMS is not immune
to that. Several providers moved to careers unrelated to healthcare or retired early
(Schaffhauser & Macht, 2020). This stresses the existing providers even more, which can
lead to more burnout. The shortage of doctors, nurses, and other providers created a need
within EMS systems across the county to find new ways to deal with the patient load
increase and decreased staffing. EMS providers were spending more time at hospitals
waiting to give a handoff report to hospital staff. In addition, EMS was the transport to
move patients to another facility when a bed would become available, even if it were
hours away.

Currently, my employer is short about 25 full-time equivalents (FTE) for
Paramedics, which is echoed around the state. While that might not sound like a lot,
during the peak of the day, 25 ambulances are on, but often, my service cannot staff more
than 20 ambulances concurrently, which means working much harder and driving farther.
Shifts regularly drive over 250 miles and see an average of 10 patients, with an average
time per patient of around 55 minutes. Driving at 55 miles per hour would be five hours
of just driving, and having patient care on top of that makes it a hectic day. Often, there is
no time to eat or any breaks to recover. Calls have come while delivering a patient in the

Emergency Room before completion of care due to the shortages across the EMS systems
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in the state. The next closest provider might be over 25 minutes away. That level of care
is not sustainable, nor does it align with the expectations of people who call 911.
Healthcare systems want to increase the wellness of the population by educating
us on how to use healthcare and finding better utilization within current providers. This is
where paramedics are primed to be able to help address the patients that we encounter.
With existing knowledge, paramedics can direct people to the best resource for the care
they need, whether explaining a course of action, following up with a primary care doctor
or urgent care, or transporting them to the hospital for a more urgent evaluation.
Paramedics are being called to assist with problems that were once much less
frequent. According to data reported on the National Emergency Medical Services
Information System (NEMSIS) database for 2021 and 2022, calls for
Pregnancy/Childbirth/Miscarriage increased by 15,540 calls in the United States
(NEMSIS, 2023). There are several reasons for this occurring; however, it is primarily
due to decreased access to providers and facilities, largely in the rural parts of the
country. In addition to the pandemic affecting the providers, the healthcare systems
around the state and country are being absorbed into larger systems, which often move
specialties for consolidation and financial reasons. An example of this phenomenon hits
dead center in my hometown of Lake City. Lake City used to have an independent
hospital system and clinic. Mayo Health Care bought out that system. The nearest
hospitals to Lake City are in Red Wing (15 miles), Wabasha (14 miles), Rochester (39
miles), Hastings (44 miles), and Winona (45 miles). When I was in high school, all these

facilities had Labor and Delivery (L&D) units, but today that is not the case. The only
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facilities that have L&D now are Red Wing, Rochester, and Winona. Depending on your
location, you can be up to 35 miles from a hospital to deliver a baby. This is just one
example of many places around the state and even across the country that are losing
access to healthcare. EMS in some areas is the only healthcare available (Kozhlmannil et
al., 2019). Education must rise to the level required to serve those people and provide

confident and educated paramedics.

EMS Education

Beyond the ambulance, I have been involved in EMS education for ten years.
Training the new providers with the latest information is the best way to move the
industry towards excellence. The effects of mergers of healthcare systems, the effect of
the pandemic on people’s overall health, the decrease in access to healthcare, and the fact
that EMS will have to deal with these effects led me to evaluate our current practices in
healthcare. It was shocking that the United States increased mortality rates since 2000
(WHO, 2023). This led to my research question: How to create a valuable and engaging
curriculum that will educate prehospital providers on common postpartum issues.

EMS education teaches about the pathophysiology of processes in the body,
including fertilization, fetal development, and delivery. Post-delivery education is
focused on baby resuscitation and wellness check at delivery, but nothing post-delivery
for the mother beyond fundal massage and IV fluid for blood pressure support as needed
to get the mother to a high level of care. It seems that paramedics are in a poor position
to handle or identify issues related to postpartum care. Suppose a researched curriculum

was created to help identify and educate paramedics on postpartum maternal care. In that
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case, they are likely to be a part, if not a big part, of reversing this embarrassing statistic
for the United States.

When paramedics started taking hold in the United States in the 1970s and
became more mainstream in the late 80s and early 90s, the course length was less than a
year, resulting in a certificate. Today, Paramedic education is more than a year-long
program, with increased credit and clinical hours, and some colleges offer a 4-year
degree in paramedicine. Education is the place to encourage the newer providers first and
then roll out as continuing education for existing providers. Current education on
postpartum maternal care is insufficient, and I would rather be part of the solution that

improves postpartum maternal health and decreases morbidity.

Summary

I have outlined the issues with postpartum care in the United States, the existing
EMS identity crisis, and how paramedic education is posed to help address the issue of
maternal postpartum care. Given the reduction of providers and maternal access to care,
education needs to move toward competency-based evaluation. EMS, like medicine, has
been moving to an evidence-based model to guide our treatments. It is the same here in
the evolution of EMS education, and the training should do the same. Evidence supports
reasons to change, but the science behind it will prove its value. This is driving my
research question: How to create a valuable and engaging curriculum to educate
prehospital providers on common postpartum issues.

In the next chapter, I will review the literature on maternal mortality and

morbidity, how social determinants of health affect care, and the leading causes of
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maternal mortality in the United States. In that process, definitions of the terminology
used throughout this capstone will be defined. This will provide the starting point for the
curriculum that is based on the best evidence. Medicine is moving towards evidence-
based education, which appears to be beneficial.

Change is hard for any program. It often seems we are driving large boats where a
minor correction can be seen best over time. Changes based on research and evidence

will help demonstrate why this is the right choice for all involved.
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Chapter Two

Literature Review

Introduction

The second chapter of this capstone will analyze literature related to my research
question: How to create a valuable and engaging curriculum to educate prehospital
providers on common postpartum issues. The purpose of this chapter is to evaluate what
data has been accumulated around the risks and identify the problem, help frame it so that
others can identify it, and determine the underlying causes of maternal death that are so
high in the United States. Defining the problem will help create a curriculum that will
educate current and future providers about the largest and most preventable maternal
deaths and how Paramedics can help improve the quality of life for postpartum mothers.
Looking at the data presented by various world organizations and the leading health
organizations in the United States will help identify the research data that will help
change this paradigm. To fix a problem, you must first label it; then, you find a way to
address it. The first step is to fully understand the problem, which the literature review
will provide. The key reasons for maternal mortality will be explored and defined to

develop the best course of treatment.

Maternal Death

According to the data used by the World Health Organization report, 7rends in
Maternal Mortality 2000 to 2020, maternal death is defined as the death of a woman
while pregnant or within 42 days of termination of the pregnancy (WHO, 2023). They

further define death as either direct or indirect. Direct maternal death is death from
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obstetric complications or interventions, procedures, incorrect treatments, errors in care,
or a chain of events involving multiple items listed above. (WHO, 2023) Indirect death
maternal death results from a condition that previously existed or developed during
pregnancy that was not directly a result of pregnancy but was aggravated by the
pregnancy. Late maternal death is defined as the death of a woman from a direct or
indirect cause that was more than 42 days from termination of the pregnancy, up to 1 year
later. (WHO, 2023). Maternal mortality ratio (MMR) is a normalizing statistic to use
from comparison and represents the number of maternal deaths per 100,000 live births
(WHO, 2023). The lifetime risk of maternal death is the probability that a 15-year-old
girl will die from maternal causes. Severe maternal morbidity refers to some life-
threatening complication that requires some procedure to correct during the birthing
process or immediately after (Kozhlmannil et al., 2019)

The United Nations summit of 2000 in New York City led to the passing of the
United Nations Millennium Declaration between the member nations. This declaration
led to a set of 8 goals, Millennium Development Goals (MDG), with a target date of 2015,
including goal 5: improve maternal health. Goal 5 was broken into subparts, with part A
to reduce the MMR by 75% (United Nations [UN], 2000). While there was progress
towards the goal and overall global MMR did decrease, by 2013, the world was still only
halfway to this goal. This led the President of the UN to host a special event on
September 25, 2013. This event led to an updated set of goals, Sustainable Development

Goals (SDG), with a target date of 2035 (UN, 2013).
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The MMR globally in 2000, the start of the MDG era, was 339 and is now
estimated at 223 in 2020, which is approximately a 34.3% reduction. During the MDG
era, 130 countries had a significant reduction, and the MMR was halved in 57 countries,
while 18 countries reduced MMR by two-thirds. Globally, the greatest reduction in
lifetime risk occurred in Southern and Central Asia, with a 79.9% decrease (WHO,
2023). High-income countries continue to have lower MMR than the United States

(Figure 1) (Gunja et al., 2022)
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Figure 4-High-Income Countries MMR (Gunja et al., 2022)

Eight countries, however, had significant increases in the MMR: the United
States of America, Venezuela, Cyprus, Greece, Mauritius, Puerto Rico, Belize, and the
Dominican Republic (WHO, 2023). The first five years of the SGD era have led to

stagnation or worse outcomes in most regions. There was stagnation in 133 countries and
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significant increases in 17 countries, seven located in Latin America and the Caribbean.

(WHO, 2023).

The MMR has been climbing in the United States for the past three decades, with
significant disparities for people of color (Hoyert, 2023). According to the most recent
report from the National Center for Health Statistics, the MMR for the United States rose
from 749 in 2019 to 1205 in 2021. In 2021, 2.5 higher than non-Hispanic White women.
Rates for Black women were significantly higher than those of White and Hispanic
women (Hoyert, 2023). Maternal age also plays into the risks; a woman over 40 had an

almost seven times higher MMR than those under 40 (see Figure 2) (Hoyert, 2023).
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The effect of the COVID-19 pandemic is yet to be fully realized on the data, but
there is speculation that the large jump in MMR from 2019 to today is correlated with the
onset of the pandemic. According to Dr. Elizabeth Cherot, chief medical and health
officer for the March of Dimes nonprofit, the 2020 and 2021 MMR rate increase was
Covid. (Howard, 2023). The Government Accountability Office (GAO) report to
Congress on Maternal Health: Outcomes Worsened, and Disparities Persisted During
the Pandemic report shows a small increase in maternal deaths in 2020 of 102 and in
2022 401 deaths they attributed to Covid-19 (2022). Healthcare offices were closed to
appointments, which led to delayed care, limited prenatal care, and increased stress on
expectant mothers. During the pandemic, many clinics closed permanently. By April,
5,633 static and mobile clinics had closed across 634 countries, and those that remained
open became overwhelmed, especially in low-income countries (Kotlar et al., 2021). The
United Nations Population Fund estimated that due to the lockdown and shelter-in-place
orders in many countries, 47 million women lost access to modern contraceptives and
that in a sixth-month period would result in seven million unintended pregnancies in 114
low-income countries (Kotlar et al., 2021). The pandemic was researched and found to
affect mental health negatively, but in pregnant and postpartum women, it may have
exacerbated those conditions (GAO, 2022). Domestic violence calls increased with the
shelter-in-place orders around the world, and while there is no specific data to determine
who was pregnant or not, it is reasonable to assume domestic violence against pregnant

mothers went up proportionally (Kotlar et al., 2021)
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Covid increased the MMR in the United States, but experts have stressed that
there was a problem before Covid and that it has just been amplified. The fragile
healthcare system is reflected in the number of maternal deaths especially among non-
white mothers and those in rural areas (GAO, 2022). Additionally, many of the visitor
policies implemented by healthcare limited the support network of an expectant mother.
Visitors were restricted from being in the room at the time of delivery, taking away
emotional support for mothers. There were mandates for the separation of the baby and
mother to prevent the spread of Covid from the parent (Kotlar et al., 2021). Overall,
hospital stays were shortened, sending mothers home sooner than normal. Once home,
new mothers might have other children who can no longer be at school or daycare, which
also increases the stress of a new parent. Follow-up care postpartum has also been
restricted by Covid and limited screening for postpartum depression or other mental
health issues parent (Kotlar et al., 2021).

The reasons for maternal mortality in the world and the United States have shown
an increase because of record-keeping changes and Covid; however, the rate in the
United States prior was not great prior. The MMR might not be as grave as initially
indicated, but they are still not near other developed or high-income countries.
Recognizing who is affected will help paramedics in their assessment of people who
might be affected and help them know how to create a valuable and engaging curriculum

to educate prehospital providers on common postpartum issues.
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Social Determinants of Health
Social determinants of health are often used to measure access to healthcare and a
person's ability to care for their health. Items that make up those determinants include
race, ethnicity, insurance (type and availability), educational level, food insecurity, crime,
housing insecurity, and social

Social Determinants of Health policy, all of which can

contribute to overall maternal
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Figure 6-Healthy People 2030, U.S. Department of Health and Human Services, Olffice of Disease
Prevention and Health Promotion. Retrieved July15, 2023, from https://health.gov/healthypeople/objectives-and-
data/social-determinants-health

Access to healthcare is one of these determinants, which is not as common in the rural
setting. The U.S. Department of Health and Human Services initiative, entitled “Health
People 2030,” that social determinants of health are a strong part of the equation (Healthy
People 2030 Framework - Healthy People 2030 | health.gov, n.d.). There are limited data

and gaps in the literature on how social determinants of health affect maternal mortality,
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indicating the need for further studies (Hung et al., 2017). Several studies have
demonstrated that social determinants of health play a major role in maternal health in the
United States and there is clear evidence of racial disparities (Nelson et al., 2018).

Economic security, which encompasses food and other needs of a person, is also
part of the social determinants of health and plays a big role in the overall health of the
population. Globally poor diets, such as those high in saturated fats, added sugars, and
high in sodium but low in fruits and vegetables, have been attributed to 22% of deaths
(Lopez-Olmedo et al., 2019). The rising price of fruits and vegetables has challenged any
budget lately; having economic challenges before the rising price makes purchasing fruits
and vegetables challenging. The Supplemental Nutrition Assistance Program (SNAP),
which provides benefits to families to supplement their ability to get groceries, has
partnered with farmer’s markets to double the number of dollars that a person can spend
on fruits and vegetables to improve the nutritional quality of their diet (Hunger Solutions,
2023).

Rural healthcare is in crisis mode. Over eighty rural hospitals have closed their
doors in the past decade, and several others are hanging in the balance (Hung et al.,
2017). Childbirth is the most common reason for hospitalization, yet there is little
research on this availability. More than eighteen million women of reproductive age live
in rural areas, and over half a million will give birth yearly in rural hospitals. (Hung et al.,
2017). There is a large gap in healthcare between rural and metropolitan areas. In 2014,
2.4 million women of reproductive age lived in counties without in-hospital OB services.

In addition to the lack of hospital services, in 2004, the counties that lacked hospitals
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with OB services also had fewer family practice physicians per 10,000 residents (Hung et
al., 2017). Those counties had higher percentages of women of reproductive age who
were non-Hispanic black, lower median household income, and a higher percentage of
residents in poverty (Hung et al., 2017). This will likely lead to more mothers giving
birth prior to arrival at a distant facility, especially with subsequent children. Healthcare
and access is another measure of social determinants of health.

Prenatal care allows for the monitoring of the mother during pregnancy and the
growth of the fetus. Normal development milestones can be assessed and measured, such
as fundal growth, gestational age, check for any developmental abnormalities with
ultrasound appoints, along with the basic check items for the mother, such as blood
pressure, weight gain, any potential morning sickness of other measures of health for the
mother. The baby is less likely to be healthy if the mother is unhealthy. One study in an
urban area determined that mothers with good prenatal care had better outcomes and less
maternal risk of adverse outcomes than those without (Holcomb et al., 2021).

Social determinants of health play a key role in who can and who cannot
receive quality health care. Understanding the population challenges is a key factor, and
often paramedics are called for medical problems that should be dealt with by primary
care because there is a lack of access to healthcare. Arming paramedics with the
knowledge of the social determinants of health can help create a valuable and engaging

curriculum to educate prehospital providers on common postpartum issues.
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Data Accuracy

According to WHO, the United States has the largest MMR of high-income
countries (WHO, 2023), but there have been several studies that have looked at the
numbers and state that there is a systemic problem with how the United States is
recording maternal deaths. MacDorman et al. analyzed death certificates from the United
States vital statistics record for the period of 2016-2017 and compared the wording on the
death certificate to correlate that the cause of death aligned with the statement of it being
a maternal death. They evaluated 1691 death certificates in this process, and when they
completed their analysis, 597 remained maternal deaths and 1094 were re-coded as non-
maternal deaths (MacDorman et al., 2020).

In 2003, a new checkbox was added to the United States death certificate to help
capture maternal deaths. The checkbox asked the certifier to choose from one of 5
options: not pregnant at the time of death, pregnant at the time of death, not pregnant but
was in the past 42 days, not pregnant but was pregnant 43 days to 1 year ago, or unable to
determine pregnancy status. MacDorman et al. research noted maternal death as both
underreported and overreported, with possible overreporting more prominent
(MacDorman et al., 2020). The National Center for Health Statistics 2020 released a
report entitled, The Impact of the Pregnancy Checkbox and Misclassification on Maternal
Mortality Trends in the United States, 1999-2017, in which they determined similar
misclassifications but also recognized that prior to 2000, there were substantial
underreporting of maternal deaths, so there was a need for the new process and death

certificate to capture that data (National Center for Health Statistics ((NCHS], 2020).



26

The NCHS report points out that the adoption of this new checkbox was not completely
implemented by all states until 2017, and evaluation of maternal deaths across the nation
was difficult, as the processes were not the same. NCHS concluded in this report that the
increase seen from 2003-2017 was largely due to the addition of the checkbox and
stagger implementation across the country and not actually due to increasing mortality in
the United States (NCHS, 2020). In addition to the change to the death certificate, there
was also a change to the International Statistical Classification of Disease and Related
Health Problems (ICD) coding system in 1999, which increased the number of maternal
deaths coded. Nelson et al. noted that while there was an increase from the new way of
coded deaths and the checkbox, there is still an increase in maternal mortality that is not
just clerical in nature (Nelson et al., 2018).

In both the studies of McDorman and NCHS, the data on the death certificate was
reviewed for classification error and missing data to indicate pregnancy status.
McDorman went back and compared the text of the death certificate to the checkbox, and
if there was no supporting data to justify the checkbox, they would recode the death. US
coding practice is that if a death occurs within one year of pregnancy and it is due to
natural causes (excluding accidents, homicide, and suicide), then the cause of death is
automatically coded as maternal or late maternal death, regardless of relation to the
pregnancy (McDorman et al., 2020). If they could not confirm the pregnancy status
within the last year, they would recode it as non-maternal death. They recoded 1094
because the text of the death certificate did not verify the pregnancy status in the text

description of the death certificate. The authors recognized as a limitation of the study
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that this method could still result in a misclassification if the author of the death
certificate did not accurately fill out the text description (McDorman et al., 2020).

One other large change not reflected until recently was the recognition of suicide
as a maternal cause of death. In 2018, the Preventing Maternal Deaths Act was passed to
fund the state Maternal Mortality Review Committee (MMRC) to help standardize and
hopefully provide better MMR data (Chin et al., 2022). In the study completed by
McDorman et al., the records related to suicide were excluded as maternal due to the
coding rule in the ICD-10. With recent changes to the ICD classification system to use
the more descriptive International Statistical Classification of Diseases and Related
Health Problems- Materna Mortality (ICD-MM), the classification of suicide during
pregnancy or postpartum is recognized (Hasegawa et al., 2019). Using ICD-MM to
evaluate MMR within 42 days of pregnancy termination did not significantly affect the
rate; it did when extended to look at one year postpartum (Chin et al., 2022). One of the
challenges with the suicide and self-harm data is that it usually comes from hospital
discharge diagnoses but does not accurately capture those who self-harm but are not
admitted to the hospital. The postpartum period appears to be a higher risk, with a larger
risk between six weeks to one year postpartum (Chin et al., 2022). This is likely an area
that has been underreported until recently.

Data collection in some countries is also problematic. Previously, the literature
discussed the problems in the United States with adopting the checkbox on the death
certificate and the inconsistency in which States implemented it. Other countries have

challenges with vital statistical collection of data as well. WHO considers Civil
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registration and vital statistics (CRVS) as a national system that registers births and
deaths. As of 2018, the World Bank Group reported that 110 low- and middle-income
countries were deficient (WHO, 2023). This leads to the question about the accuracy of
the data and the potential of under- or over-reporting. This area will need to be
strengthened for better data in the future so that cause of death and birth records are
accurately reported.

Emergency medicine and medicine have been moving to an evidence-based
medicine model for years. The dogma of treatment that had no proven value other than
words passed from generation to generation has been challenged and found at the time to
be accurate and, at other times, completely detrimental to patients. Providers want to give
patients accurate and complete information so they can make informed and intelligent
decisions based on the information at the time. Using that desire to have accurate
information will help determine how to create a valuable and engaging curriculum to

educate prehospital providers on common postpartum issues.

Maternal Mortality causes

Data in the United States demonstrates that seven leading causes of maternal
death account for 72.1% of all pregnancy-related deaths. Hemorrhage, cardiovascular
and coronary conditions, infection, cardiomyopathy, embolism, preeclampsia and
eclampsia, and mental health, in order from most prominent to least. Among the
maternal deaths during pregnancy, hemorrhage, and cardiovascular and coronary
conditions were the leading cause of death. For deaths between the end of the pregnancy

and 42 days, infection was the leading cause of death. The next three leading categories
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were hemorrhage, cardiovascular and coronary conditions, and preeclampsia and
eclampsia. For deaths 43 days to one year postpartum, the three leading causes were
cardiomyopathy, mental health conditions, and embolism (Zaharatos et al., 2018). Expert
consensus is that 63.2% of pregnancy deaths, 66.7% of postpartum to 42 days, and from
43 days to 1 year 58.3% were also preventable (Zaharatos et al., 2018).
Hemorrhage

Hemorrhage is the leading cause of maternal mortality worldwide and in the
United States, according to WHO (2022). During normal pregnancy, the body will
increase the circulating blood volume in the mother by 30% to 50% to meet the metabolic
demands of the fetus and her body (Mejia & Caroline, 2023). Upon birth, it is normal to
lose 500 ml of blood if vaginal delivery and up to 1000 ml for cesarean delivery, and any
additional bleeding would be categorized as postpartum hemorrhage. (Mejia & Caroline,
2023). Hemorrhage can be classified as early or late. Most postpartum hemorrhage will
resolve in the first 24 hours after delivery and be classified as early. Bleeding from 24
hours up to 6 weeks is considered late hemorrhage (Mejia & Caroline, 2023).

Uterine atony is the leading cause of postpartum hemorrhage, estimated at
approximately 70% of cases. Atony is the weakening of the uterine wall, which can lead
to excessive bleeding due to a lack of contractions post-delivery (Oyelese & Cande,

2010). Other conditions that can cause postpartum hemorrhage include items listed in

Table 1.
Uterine Antony Coagulation disorders
Prolonged labor Disseminated Intravascular
coagulopathy




