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PATIENT SAFETY
Triggers, bundles, protocols, and
checklistsewhat every maternal care
provider needs to know
Kavita Shah Arora, MD, MBE; Larry E. Shields, MD; William A. Grobman, MD, MBA;
Mary E. D’Alton, MD; Justin R. Lappen, MD; Brian M. Mercer, MD
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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he United States is one of the few
T 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
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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
APRIL 2016
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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FIGURE 1
Maternal early warning criteria

Early warning system proposed by National Partnership for Maternal Safety.

BP, blood pressure.
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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
APRIL 2016 Am
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.
erican Journal of Obstetrics & Gynecology 445
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FIGURE 2
Escalation due to early warning system

Example of individual health system’s early warning system with protocol for initial evaluation (L.E. Shields, MD, written communication, May 14, 2015).

02, oxygen; bili, bilirubin; bnp, b-type natriuretic peptide; BP, blood pressure; CT, computed tomography; DBP, diastolic blood pressure; DIC, disseminated intravascular coagulation; echo, echocardiogram;
ekg, electrocardiogram; HR, heart rate; ICU, intensive care unit; LFTs, liver function tests; MAP, mean arterial pressure; MTP, massive transfusion protocol; PIH, pregnancy-induced hypertestion; pulse ox,
pulse oximetry; RR, respiratory rate; RRT, rapid response team; SBP, systolic blood pressure; Temp, temperature.
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Since only 10-20% of errors are
reported through the traditional ad-hoc
chart and outcome review, a more
effective method to accurately identify
adverse events is needed.16,20 Retro-
spective obstetric trigger tools, such as
the Adverse Outcome Index (AOI)
illustrated in the Table or an algorithm
for severe maternal morbidity during
delivery hospitalizations, can assist
clinicians and administrators in
analyzing rates of complications, guiding
further in-depth review, and monitoring
the impact of quality improvement
programs.6,27,28

Supporting evidence
Outside of obstetrics, early warning
systems have demonstrated an ability to
identify pediatric patients who are more
likely to need intensive care unit (ICU)
446 American Journal of Obstetrics & Gynecology
admission from the emergency depart-
ment and to lessen the chance of read-
mission after colorectal surgery.29,30 In a
systematic review of 13 unique early
warning system models, the predictive
capability, as quantified by the area un-
der the receiver-operating characteristic
curve, for cardiac arrest models ranged
from 0.74-0.86 and for death ranged
from 0.88-0.93, suggesting high predic-
tive values for both.31 In the obstetrical
literature, while validation studies are
underway for the MEWC, the use of
other modified obstetric early warning
systems has been associated with
improvement in mortality rates in
maternal ICUs, and also improvement in
the recording of vital signs in the clinical
setting of maternal bacteremia.26,32 The
utilization of trigger tools such as the
AOI to improve system policies also has
APRIL 2016
been associated with a reduction in the
occurrence of adverse events.16,27,28

Bundles
Definition and purpose
The Institute for Healthcare Improve-
ment (IHI) defines bundles as small sets
of evidence-based, independent in-
terventions that when implemented
together in an all-or-none fashion result
in significantly improved outcomes
compared to when they are imple-
mented individually.16 The power of the
bundle is the synergistic effect of each
evidence-based component, so that the
summative increase in quality of care is
greater than would be realized with in-
dividual interventions. The Safe Moth-
erhood Initiative from ACOG District II
uses the term, “bundle” to signify a
collection of materials (eg, checklists,
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TABLE
Adverse Outcome Index
indicators28

Indicator

Blood transfusion

Maternal death

Maternal ICU admission

Maternal return to operating room or
labor and delivery

Uterine rupture

Third- or fourth-degree laceration

Apgar score <7 at 5 min

Fetal traumatic birth injury

Intrapartum or neonatal death >2500 g

Unexpected admission to neonatal
ICU >2500 g and for >24 h

Example of retrospective trigger tool for quality
assessment.

ICU, Intensive care unit.

Arora. Triggers, bundles, protocols, and checklists for
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protocols, educational materials) that is
targeted toward a particular morbidity
such as hemorrhage or severe hyper-
tension in a multifaceted and compre-
hensive approach.33

Examples
The IHI has advanced several perinatal
bundles including those for the use
of oxytocin in labor induction and
augmentation and for operative vaginal
deliveries with vacuum. In its labor in-
duction bundle, the IHI recommends
that there is clear delineation of the
following 4 elements: (1) the approach
to assessment of gestational age, (2) the
standard recognition and management
of fetal heart rate tracings, (3) the
performance of pelvic assessment, and
(4) the recognition and appropriate
management of tachysystole.16

The Council on Patient Safety in
Women’s Health Care, a larger umbrella
initiative over the National Partnership
for Maternal Safety, has developed a
4-phase bundle concerned with obstetric
hemorrhage: (1) readiness, (2) recogni-
tion and prevention, (3) response, and
(4) reporting/systems learning.34 The
Safe Motherhood Initiative proposed
a hypertension bundle that details the
differential diagnosis of hypertension
in pregnancy; defines triggers to
prompt further evaluation and treat-
ment; and provides algorithms for
common antihypertensive medication
administration, checklists for eclampsia
management, and educational material
for providers regarding quality
improvement.33

Supporting evidence
In an evidence report for the Agency for
Healthcare Research and Quality, an
expert panel recommended that the IHI
5-item bundle regarding the approach
to central lineeassociated bloodstream
infections should have a high level of
support for universal adoption given the
sustained and cost-effective reduction
of central lineeassociated bloodstream
infections from 7.7-1.6 per 1000 per
catheter day after implementation.35

Similarly, for those undergoing emer-
gency laparotomy, a surgical bundle that
includes early antibiotics, goal-directed
fluid therapy, and reduction of the time
to surgery has been associated with a
reduction in mortality from 15.6-
9.6%.36 In obstetrics, neither the IHI
perinatal bundle nor the one proposed
by the Greater New York Hospital As-
sociation’s Perinatal Safety Committee
on fetal monitoring have specifically
demonstrated improved maternal
safety.16,37 However, given that each
component of these bundles has been
shown to correlate with improved out-
comes independently, it stands to reason
that this series of individual clinical
steps grouped together could also be
associated with improved care, though
evaluation after implementation is
necessary.37 Certain aspects of these
bundles, such as checklists on manage-
ment of hypertension or hemorrhage,
were based, in part, on the approaches
that in some studies have demonstrated
to improve maternal morbidity and
mortality.38 Furthermore, early data af-
ter implementation of the Council on
Patient Safety in Women’s Health Care’s
maternal hypertension bundle are
associated with a reduction in severe
maternal morbidity.39

Protocols and Checklists
Definition and purpose
Protocols and checklists serve to
augment memory and limit the chance
of human error.40,41 Such tools are
particularly useful in highly stressful
environments such as labor and delivery
units. By improving communication and
standardizing responses, these tools
allow for necessary clinical variation in
practices, while reducing unnecessary
clinical variation that can lead tomedical
errors. Protocols and checklists help to
remind clinicians of details that form
baseline expectations of actions even
when the care pathway is complex.
Protocols are precise and rigid plans of
action for a specific problem or clinical
scenario, while checklists are informa-
tional aids that ensure consistency and
completeness.

Examples
ACOG, the IHI, and others have focused
on common clinical presentations in
which protocols and checklists can lead
APRIL 2016 Am
to improved quality of care.16,40 One
example is a protocol for the diagnosis
and management of severe hypertension
in pregnancy, with the specific goal that
an intravenous antihypertensive agent be
administered in a timely fashion after
identification of a severe blood pressure
elevation (systolic blood pressure >160
mmHg or diastolic blood pressure>110
mm Hg).42 Another example is a post-
partum hemorrhage protocol that in-
cludes early blood product transfusion
and escalation of care (an example of a
published protocol is illustrated in
Figure 3).43-46 A formalized delineation
of steps for the management of a
shoulder dystocia represents another
example.47 A fourth example is the use of
a checklist prior to the performance of an
operative vaginal delivery to ensure that a
team time-out is performed, the bladder
is drained, and fetal position and station
are confirmed.48 Finally, the success
surgical time-outs prior to surgery to
verify laterality and preoperative antibi-
otic prophylaxis at cesarean delivery
represent examples of improvements in
clinical care due to standardization of
actions through the implementation of
protocols and checklists.49-50
erican Journal of Obstetrics & Gynecology 447
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FIGURE 3
Postpartum hemorrhage protocol

Example of individual institution’s postpartum hemorrhage protocol.
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Supporting evidence
Multidisciplinary surgical checklists
have been demonstrated to be associated
with an absolute decrease in both sur-
gical complications and mortality.
Similar checklists exist to reduce the
incidence of adverse drug events, venous
thromboembolism, and surgical-site
infections, among other morbidities.51

In obstetrics, the use of a postpartum
hemorrhage protocol has been associ-
ated with more rapid use of pharma-
ceutical and procedural interventions
and an increase in the days between ICU
admissions at the institution.44 Finally,
investigators have demonstrated reduced
maternal morbidity with checklists
regarding oxytocin administration,
postpartum hemorrhage management,
and hypertension treatment.38,52,53
448 American Journal of Obstetrics & Gynecology
Implementation
While the need for a consistent approach
to evaluation and treatment in acute
situations is well established, there
remain significant barriers to imple-
mentation of these patient safety tools.41

Five such potential barriers are the
potential to decrease individualization of
care, to be less suited to the local envi-
ronment, to have limited uptake, to
encourage overdiagnosis, and to require
the performance of periodic reassess-
ments of impact. The first potential
barrier to implementation is that some
providers mistakenly believe that pro-
tocols and safety tools diminish clinical
care by compromising individualization
and physician autonomy. The afore-
mentioned core quality tools assist in
reducing variability and improving
APRIL 2016
reliability of action, particularly in
stressful situations during which human
and system-level errors aremore likely to
occur. Importantly, these tools are not
intended to preclude physician judg-
ment or the ability to individualize care.
Rather, they are meant to allow health
care providers to avoid distractions and
enhance patient care by providing an
evidence-based foundation upon which
their attention, judgment, and individ-
ualization can be directed. Thus, these
tools can serve to augment, rather than
detract, from high-quality, patient-
centered care.

A second barrier to widespread
implementation is that triggers, bundles,
protocols, and checklists may need to be
individualized for each institution’s
model of care, local patient population,
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FIGURE 4
Plan-do-study-act cycle59

Plan-do-study-act cycle for rapid-cycle continuous quality improvement.
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and institutional organizational struc-
ture and functions, and should include
multidisciplinary team input.54 Given
that different institutional protocols for
postpartum hemorrhage, for example,
may vary based on availability of in-
house anesthesia, interventional radi-
ology, and gynecologic surgical backup,
it is important that each institution
develop a protocol that is appropriate to
its resources and with the expectation
that the approach to care is shared
among relevant stakeholders. Multidis-
ciplinary simulations can serve to in-
crease familiarity with such protocols,
clarify roles and responsibilities, identify
obstacles to efficient care, provide op-
portunities for practice of rare events,
and foster a culture of team-based
collaborative care.16,20,21 TeamSTEPPS
and other systems designed to improve
communication and teamwork may
also be beneficial by improving team
awareness and optimizing resource uti-
lization, fostering healthy communica-
tion and heightened team awareness,
and resolving conflicts and clarifying
roles.55

Another significant barrier toward
widespread implementation is low
compliance. Obstetrical units that utilize
bundles have reported only a 10-20%
compliance rate.16 Universal imple-
mentation is important since discre-
tionary use limits overall utility. The IHI
defines compliance as all-or-none (an
institution does not get “partial credit”
for completing 3 of the 4 parameters in
the induction bundle, for example) and
recommends a goal of >95% compli-
ance.16 Yet, it is likely that improvements
in safety can be achieved by building a
system designed for reliability, regardless
of whether optimal compliance is
achieved.16

Widespread utilization of triggers,
bundles, protocols, and checklists may
result in overdiagnosis, overtreatment,
and thus an increased utilization of
limited health care resources. It is
important to keep in mind that pre-
venting morbidity and mortality, the
goal of these quality improvement
tools, is paramount and if that goal
can be achieved, justifies these
resources. Additionally, early aggressive
interventions can often prevent down-
stream adverse outcomes that are
significantly more costly. For example,
adoption of a postpartum hemorrhage
protocol increased the number of days
between maternal ICU admissions.44

Costs are also reduced as fewer liability
claims are made due to increased safety
and improved outcomes.55 Further-
more, ongoing assessment and refine-
ment of quality tools will improve
sensitivity and utility, thus potentially
decreasing costs.
A final potential barrier is the need to

periodically examine, reassess, and incor-
porate the results of these patient safety
improvements to ongoing care. Retro-
spective triggers tools, such as the AOI
illustrated in the Table, allow for hospitals
and obstetricians to analyze medical re-
cords for the occurrence of predefined
events to prompt further investigation
into the cause and response by the health
care team.27,28 Similar to root cause anal-
ysis processes after “never events,” trigger
tools allow for individual institutions
APRIL 2016 Am
to perform ongoing quality monitoring
and improvement. Ideally, institutions
can sample charts to identify the clinical
events listed on a trigger tool. For identi-
fied cases, the patient record, hospital
course and documentation, and ultimate
outcome can be reviewed to provide
feedback to the treating team and further
refine institutional processes.

Demonstrating Impact
Triggers, bundles, protocols, and check-
lists should be living tools that are eval-
uated and modified based on ongoing
feedback after their implementation
and in the context of evolving care
standards and processes. The ideal early
warning system is one that does not
overwhelm the system due to resource
overutilization, lead to burnout, or result
in desensitization due to a low positive
predictive value. Conversely, an effective
early warning system will reliably iden-
tify those patients in need of further
evaluation and possible escalation of
care.
erican Journal of Obstetrics & Gynecology 449

http://www.AJOG.org


Expert Reviews Patient Safety ajog.org
Rapid-cycle continuous quality
improvement “identifies, implements,
and measures changes” over a series of
weeks and months rather than years.56

Using this method, bundles, protocols,
and checklists can be studied and refined
using the iterative 4-stage plan-do-
study-act cycle (Figure 4).57 Analyses
can be conducted using statistical
process control charts to demonstrate
significant change over time and to
accelerate the rate of improvement. The
IHI also offers an improvement tracker
on its World Wide Web site to allow easy
visualization of changes in quality met-
rics over time. The use of these visual
graphs can serve as powerful evidence of
improvement to patients, physicians,
and administrators.58

Conclusion
The rise in maternal morbidity and
mortality has resulted in national and
international attention at optimally
organizing systems and teams for preg-
nancy care. Primary maternal care pro-
viders, as core members of these systems
and teams, should play a crucial leader-
ship role in these efforts. Thus, at a time
of increasing national focus on both
quality and safety of medical care, it is
important that primary maternal care
providers participate in the imple-
mentation of quality improvement tools
such as triggers, bundles, protocols, and
checklists. Given the growing evidence
in obstetrics and in other fields of med-
icine that such quality improvement
tools improve health outcomes, it is
likely that adoption of these tools by
hospitals and health care policy organi-
zations will continue to rise. By
embracing their adoption, primary
maternal care providers can improve the
quality of care provided to individuals
and improve the safety of the health care
system overall. -
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