
PATIENT SAFETY

Triggers, bundles, protocols, and
checklistsewhat every maternal care
provider needs to know
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T he United States is one of the few
developed countries in the world

with an increasing maternal mortality
rate.1 Equally disconcerting is that its
rate of 17 maternal deaths per 100,000
live births is ranked 60th in the world.2

While the maternal mortality rate

is alarming, the number of deaths is
dwarfed by the number of women who
experience severe maternal morbidities,
and these complications have increased
>75% from 1998 through 1999 and
2008 through 2009, affecting approxi-
mately 2-4 women per 1000 live
births.3-5 Furthermore, marked dispar-
ities remain in maternal health
outcomes for those of racial/ethnic
minority and/or low socioeconomic
status.2,5 The causes of the rise in
maternal morbidity and mortality are
multifactorial and likely include the
increasing maternal age, body mass
index, and prevalence of comorbid
medical conditions, along with the
increasing cesarean delivery rate.6

Multifaceted and collaborative
approaches to optimizing maternal
health in the United States have been
advancing, exemplified by initiatives
such as state-level perinatal quality col-
laboratives.7-9 These collaboratives have
prioritized core obstetric safety pro-
grams that are focused on postpartum
hemorrhage, severe hypertension, and
venous thromboembolism.10,11 Re-
cently, national attention has been

directed to the development and imple-
mentation of regionalized systems of
maternal care to facilitate provision of
services in risk-appropriate settings.12

This regionalization of obstetric care
may result in improved outcomes for
women known prior to delivery to be at
risk for severe morbidities (eg, maternal
heart disease or placenta accreta).13-15

Yet, even if such regionalization were to
be widely enacted, most women in the
United States would continue to be
delivered in lower-acuity birthing cen-
ters and hospitals by primary maternal
care providers (obstetricians, family
medicine physicians, and midwives)
and not in specialized, tertiary-care
centers by maternal-fetal medicine sub-
specialists. Hemorrhage, acute severe
hypertension, venous thromboembo-
lism, sepsis, and cardiovascular collapse
(eg, secondary to amniotic fluid embo-
lism) are examples of the complications
that can occur unexpectedly in patients
considered to be low risk.

Therefore, because maternal mor-
bidity and mortality can occur unpre-
dictably in any obstetric setting, primary
maternal care providers should be inte-
grally involved in efforts to improve the
safety of obstetric care delivery. Quality
improvement initiatives remain vital to
meeting this goal. While the science
behind quality improvement is rapidly
evolving, there are several core tools that
have been demonstrated to improve the
quality and safety of care. Triggers,
bundles, protocols, and checklists are
examples of tools that: (1) are evidence-
based and can facilitate measurable im-
provements in quality of care, (2) aid
timely diagnosis and treatment to pre-
vent or limit the severity of morbidity,
and (3) are customizable for local
implementation. These tools also have
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The rise in maternal morbidity and mortality has resulted in national and international
attention at optimally organizing systems and teams for pregnancy care. Given that
maternal morbidity and mortality can occur unpredictably in any obstetric setting,
specialists in general obstetrics and gynecology along with other primary maternal care
providers should be integrally involved in efforts to improve the safety of obstetric care
delivery. Quality improvement initiatives remain vital to meeting this goal. The evidence-
based utilization of triggers, bundles, protocols, and checklists can aid in timely diagnosis
and treatment to prevent or limit the severity of morbidity as well as facilitate interdis-
ciplinary, patient-centered care. The purpose of this document is to summarize the
pertinent elements from this forum to assist primary maternal care providers in their
utilization and implementation of these safety tools.
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the potential to facilitate interdisci-
plinary, patient-centered care and to
contribute to a culture of safety. It is
important to note, however, that the
implementation ofmany of these tools in
obstetrics is still in its early stages. Thus,
recommendations for implementation
are often based on data from other
specialties, expert opinion, or clinical
consensus, although the body of direct
evidence in obstetrics supporting utili-
zation continues to grow.

While the primary benefit of the
adoption of this set of tools would be to
improve patient outcomes, there are
several appealing secondary benefits as
well. The implementation of quality
improvement initiatives has been asso-
ciated with decreased costs related to
professional liability litigation and
adverse outcomes. For example, data
from a national health care system
with >200 hospitals documented a
decrease inmalpractice claims from 14-6
per 10,000 births after the institution of a
quality improvement program.16 Payers,
specialty societies, and national policy-
makers also have placed an emphasis
on quality and patient safety through
their endorsement of publically report-
able metrics, reimbursement through
pay-for-performance mechanisms, and
mandating of continuing physician ed-
ucation through maintenance of certifi-
cation.10,17-19 The purpose of this
document is to summarize the defini-
tion, purpose, and supporting evidence,
as well as provide examples of triggers,
bundles, protocols, and checklists to
assist primary maternal care providers in
their utilization and implementation of
these safety tools.

Triggers
Definition and purpose
Triggers can be used prospectively or
retrospectively. Prospectively, a “trigger”
is used to identify an event or condition
that mandates further action by the
health care team.16,20 This action is
designed to facilitate timely intervention
and reduce practice variation to improve
efficiency and safety. While “notify MD
if” orders are commonplace, triggers not
only notify the maternal care provider,
but also require further action by the

entire health care team. Retrospectively,
a “trigger tool” is a list of predefined
occurrences likely to indicate an action
or potential adverse event and are
generally used for retrospective internal
quality monitoring and improvement.21

Examples
Examples of prospective triggers include
patient agitation, new onset of difficulty
of movement, or specific thresholds
for abnormal vital signs.22 While utilized
for >20 years in the nonobstetric
population, early warning systems for
abnormal vital signs have been less
commonly utilized in obstetrics.23

Effective early warning systems
include an expectation for surveillance,
defined criteria for abnormalities, and a
protocol for direct provider assessment
after an abnormality is detected. An early
warning system can serve as both a
diagnostic and communication tool,
highlighting an increased risk for
compromise prior to clinical decom-
pensation, so that care can be escalated
to limit the severity ofmorbidity.24 Thus,
triggers can help to identify patients at
risk of decompensation and prevent
morbidity by facilitating the escalation of
care. Recently, several early warning
systems have been either created specif-
ically for pregnancy or adapted for use in
the obstetric context and are termed
“maternal” or “modified” obstetric early
warning systems.23-26 While a compre-
hensive review of modified obstetric
early warning systems is beyond the
scope of this discussion, it is notable that

this type of early warning system has
been broadly implemented by the
United Kingdom’s National Health
Service.25

In the United States, the National
Partnership for Maternal Safety was
formed in response to the risingmaternal
mortality rate and evidence demon-
strating the contribution to this rate of
delays in recognition and treatment of
hemorrhage and hypertension as well as
prevention of thromboembolism. This
collaborative initiative included the
American Congress of Obstetricians
and Gynecologists (ACOG); Society for
Maternal-Fetal Medicine; American
Academy of Family Physicians; American
College of Nurse-Midwives; and Associ-
ation of Women’s Health, Obstetric
and Neonatal Nurses, among others.
It has proposed an early warning
systemematernal early warning criteria
(MEWC)ethat incorporates aspects of
the United Kingdom’s early warning
system. In the MEWC system, any one
abnormal value should trigger a response
by the health care team, including
bedside assessment by a clinician
(Figure 1).24 This system, ideally incor-
porated into the electronic medical
record, provides a practical tool to facil-
itate timely recognition of and response
to acutematernal illness andmay serve as
a framework for quality improvement on
obstetric units. Figure 2 graphically de-
picts one health system’s individual early
warning system along with a guide to
assist physicians in the initial evaluation
andmanagement of abnormal vital signs.

FIGURE 1
Maternal early warning criteria

Early warning system proposed by National Partnership for Maternal Safety.

BP, blood pressure.
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