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MATERNAL MORTALITY

Rebecca Wineland, MD’

ABSTRACT

The maternal mortality ratio (MMR) for each population is an indicator of medical and sur-
gical quality control. The World Health Organization has committed to decreasing maternal
mortality worldwide. Access to care remains an important facet of improving overall health
of populations. Quality control and excellent communications among health care providers
is equally important. Standardization of obstetric emergency protocols will further decrease
maternal mortality.
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MoRTALIDAD MATERNA

RESUMEN

La razén de mortalidad materna (RMM) representa un control de calidad médico y quirdrgico
para cada poblacién. La Organizacién Mundial de la Salud se ha propuesto disminuir la mor-
talidad maternal en el mundo. El acceso al cuidado médico sigue siendo una faceta impor-
tante para mejorar la salud poblacional. Es igualmente importante el control de la calidad y la
excelente comunicacién entre los profesionales de la salud. La estandarizacién de los proto-
colos de emergencia obstétrica permitird una mayor disminucion de la mortalidad materna.

Palabras clave: Mortalidad Materna; Servicios de Salud, Utilizacién; Hemorragia Posparto;
Emergencia Obstétrica; Medicina Basada en la Evidencia; Mejorfa de la Calidad.
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INTRODUCTION

The maternal mortality ratio (MMR) is the an-
nual number of maternal deaths per 100 000
pregnant women. The MMR for each popula-
tion is an indicator of the quality of antepar-
tum, intrapartum, and postpartum care. The
inclusion and exclusion criteria for MMR varies
significantly among international organiza-
tions. The Centers for Disease Control (CDC)
and the American College of Obstetricians and
Gynecologists (ACOG) have updated their defi-
nition of MMR to include any duration or lo-
cation of the pregnancy™. This new definition
includes all pregnancy related mortality up to
365 days after miscarriage, termination, ecto-
pic, intrauterine demise, or viable birth 1. The
inclusion of maternal deaths up to 1 year after
pregnancy reflects the increase in underlying
chronic morbidities in resource-rich countries.
The World Health Organization (WHO), an
agency of the United Nations, differs from the
CDC and ACOG definition of MMR because it
limits the timing of death after pregnancy to
42 days®@.

Although decreasing in number worldwide,
maternal death is still a risk during pregnan-
cy and childbirth. Globally, approximately
303000 women die each year due to pregnan-
cy related complications®. It is thought that
approximately 50% of these maternal deaths
are avoidable®. With the advent of medica-
tions such as uterotonics, safe transfusion of
blood products, and access to trained med-
ical providers, the global MMR has been de-
creasing. At the Millennium Summit of the
United Nations, one of the target goals in-
cluded a commitment to improve maternal
health with the aim to decrease the MMR by
75% by 2015%®. To achieve this end, monetary
resources were used to increase the births
attended by skilled practitioners, increase
access to contraception (particularly for ad-
olescents), and increase prenatal care visits.
Meeting again in 2015 in New York, the Unit-
ed Nations reviewed the data and healthcare
progress since 1990. Due to the work of in-
ternational health organizations, particularly
the WHO, the worldwide MMR has dropped
45% from 1990 to 2015“. Although not at the
target goal of a 75% reduction, it is a change
in the right direction.
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The WHO reported that 157 of 183 countries had
decreases in their MMR between 2000-2013®).
Unlike the majority of countries worldwide, the
United States noted a 26.6% increase in MMR
from 2000-2014®). Racial disparities continue to
increase the risk for a pregnancy-related death
in the United States and non-Hispanic black
women are at the highest risk” . This increase
in the MMR in the United States is attributed to
the higher number of women with maternal age
>35, chronic cardiovascular disease, and at risk
for violence/trauma®.

Public health resources are the best predictor of
a country’s MMR. Access to care, recognition of
a medical emergency, and adequate and appro-
priate treatment are the most important param-
eters leading to this ratio®. In the South Sudan,
where more than 50% of the population lives in
poverty and medical care is scarce, the MMR was
789 in 2015. However, this rate is markedly im-
proved from a prior MMR of 1703 in 1990“. In
2015, the MMR in Peru was 66 which is a signifi-
cant drop of 65% compared with the rate of 265
in 1990 (Figure 1).

National civil registration and vital statistic data
(CRVS) records all births and causes of death
within a country. In some populations, a portion
of maternal deaths is unreported or misclassi-
fied which adversely affects the quality of data
reporting. In countries where CRVS systems
may not be accurate, the WHO uses alternative
methods of data collecting to adjust the report-
ed rate. The MMR in countries with scant birth
and death records is not as reliable given this
amount of uncertainty. Peru created an updat-
ed CRVS system in 2000 and has since produced
higher quality data reporting®.

Figure 1. Pery, tasa de mortalidad materna, 1990 - 2015
(por cada 100 00O nacidos vivos).
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CAUSES OF MATERNAL MORBIDITY

Hemorrhage, sepsis, and eclampsia are the
most common causes of preventable maternal
death in both resource-rich and resource-poor
countries (Figure 2)™. Postpartum hemorrhage
remains the leading cause of maternal death
globally with approximately 140 000 deaths an-
nuallyt2.

In resource-rich countries such as the United
States and Europe, cardiovascular events lead-
ing to maternal deaths are increasing in inci-
dence, especially within the first year after child-
birth. Cardiovascular events include stroke due
to hypertension, cardiomyopathy, ruptured an-
eurysm, myocardial infarction, and pulmonary
embolus. The MMR for cardiovascular events in
the United States and the United Kingdom has
increased in frequency over the past twenty
years”3), This is attributed to increased mater-
nal obesity, advanced maternal age, use of as-
sisted reproductive technology, and increased
incidence of type Il diabetes and hypertension.

IMPROVING MATERNAL OUTCOMES

In an effort to reduce maternal mortality in the
United States, the National Partnership for Ma-
ternal Safety (NPMS) was established in 20120,
This collaborative group focuses on systematic
change through evidence-based medicine to
prevent maternal deaths. This systems-based
approach addresses each medical topic (i.e.
obstetrical hemorrhage, severe hypertension,

Figure 2. Maternal mortality worldwide.
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prevention of venous thromboembolism) in re-
lation to the 4 R's: readiness of the medical unit,
recognition of high risk patients, standardized
team response to the emergency, and reporting
with a post-event debrief to assess for systems
issues4,

Quality improvement in maternity hospitals and
outpatient clinics is imperative to decrease the
MMR. Quality improvement is a formal analysis
with a focus on decreasing healthcare morbidity
and mortality. Each medical facility should orga-
nize a case review of every maternal death in or-
der to identify ways in which clinical care should
be improved. In addition to deaths, all cases of
maternal morbidity, or ‘near misses’, should be
evaluated with a root cause analysis to assess
the need for policy change. A root cause analy-
sis is used to examine adverse events to assess
how they can be avoided in the future. This thor-
ough review of a patient’s clinical presentation,
hospital course, and medical interventions is
an invaluable educational tool that will reduce
adverse outcomes. The WHO has urged health
organizations and providers to closely monitor
maternal mortality in a regimented fashion (Fig-
ure 3)13,

The non-profit organization in the United States
that accredits health care organizations, The
Joint Commission, found that the most common
cause for a sentinel event on the labor and deliv-
ery floor was poor communication. Barriers to
effective communication were cited as hierarchy
and lack of training/®. The SBAR (Situation-Back-
ground-Assessment-Recommendation)  tech-
nique was developed in the United States Navy

Figure 3. Maternal mortality or mortality surveillance cycle.
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and now provides a framework of communica-
tion between medical providers‘”:

1. Situation: “What is going on with the patient?”
back-

2. Background: “What is the clinical
ground?”

3. Assessment: “What do | think the problem is?”

4, Recommendation: “What would | do it correct
it?”

Enhancing communication between all provid-
ers is paramount and should be practiced regu-
larly with roll playing scenarios. Evidence based
standardization in the form of a protocol for
high risk maternal complications such as hemor-
rhage and severe hypertension will also improve
patient safety. Obstetrical emergency guidelines
should be formulated by a committee and be
easily accessible to the physician, nursing, and
administrative teams. A beneficial eclampsia
protocol may include IM and IV magnesium dos-
ages, second line anticonvulsants, vital sign pa-
rameters, and lab evaluation.

Recognition of patients at risk for serious preg-
nancy complications will allow the medical team
to be on high alert. In Latin America, the risk of
pregnancy related death is highest for women
under 15 years old"®. Populations at high risk
for maternal mortality need sexual health edu-
cation and access to reliable forms of contracep-
tion.

Similar to airline pilot training, medical simula-
tion in a controlled setting has demonstrated
to strengthen skillsets, knowledge, and com-
munication. For example, having an obstetrical
hemorrhage protocol and then practicing it as
a training drill in a team approach will markedly
increase patient safety. Team simulation training
facilitates communication and identifies com-
mon roadblocks to optimal patient care.

In areas where access to health care providers
is poor and simulation of obstetric emergencies
is not feasible, basic education of abnormal vital
signs and clinical symptoms (i.e. severe head-
ache, hypertension, right upper quadrant pain)
will assist with recognizing the need for trans-
port and a higher level of care. In resource poor
countries, basic education of community provid-
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ers leads to early diagnosis of high risk condi-
tions. After 2 weeks of basic ultrasound training,
midwives in Nepal were able to correctly identify
malpresentation, multiple gestation, fetal viabil-
ity and placenta previa with a portable ultra-
sound during home prenatal visits"?. With a goal
of at least four prenatal visits as well as 1-2 post-
partum visits, there are increased opportunities
to recognize the warning signs of preeclampsia,
diabetes, infection, and thromboembolism®.
With targeted interventions, education, and in-
creases in health care resources, we can aim for
a further reduction in the global MMR.

SUMMARY

A paradigm shift over the past 30 years has de-
creased maternal mortality worldwide. Educa-
tion, increase in the number of skilled providers,
evidence based clinical protocols, and access
to care has lowered the MMR. Not all maternal
deaths are preventable. However, as health-
care providers, we are responsible for facilitat-
ing quality improvement in our hospitals, edu-
cating our communities of obstetrical warning
signs, and leading simulation drills. Practicing a
framework for communication, such as SBAR,
will have a profound impact on patient care®,
Implementing evidence based medical protocols
improves confidence in decision making for both
entry level and highly skilled practitioners®". Itis
also imperative to be willing to acknowledge and
identify the system based failures in our health-
care systems. As a team, problem solving and
analysis of our most difficult cases will prevent
recurrence of a similar adverse outcome.
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