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erinatal high reliability

. Eric Knox, MD; Kathleen Rice Simpson, PhD, RN
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he concept, theory, and attributes of
high reliability organizations that

perate highly complex and hazardous
echnologic systems, essentially without

istakes, was introduced to clinical ob-
tetrics practice approximately 12 years
go.1 The original description was based
n an empiric observation that differen-
iated perinatal units that produce more
r less harm to patients, with profes-
ional liability claims as a proxy for peri-
atal injury. In the original description,
ttributes of low-risk, harm-free, highly
eliable perinatal units were identified:
1) safety is declared as the hallmark of
rganizational culture and is understood
o be the responsibility and duty of every
eam member. All clinicians are consid-
red competent with an obligation to
peak up if the question of safety arises.
2) Patient safety is considered a team
ather than individual property. Team
nteraction is noted to be collegial rather
han hierarchic. (3) Respectful commu-
ication is highly valued and rewarded.
xtensive, transparent communication

s used to orient, plan, update, and adjust
o the unexpected. Routine debriefing is
racticed for unusual or unexpected
vents. (4) Emergencies are rehearsed
nd unexpected events are anticipated.
5) Paradoxically, successful operations
ie, absence of maternal, fetal, and neo-
atal injury) are viewed as potentially
angerous.
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As pointed out by Vaughn,2 all work
roups and teams are susceptible to
normalization of deviance,” which is a
egradation of professional, behavioral,
nd technical standards that increases
he probability of a major accident or
arm. Because large accidents or patient
arm occur infrequently, clinical prac-
ice in the absence of professional stan-
ards and/or incorrect process (eg,
ork-a-rounds) may go undetected or
eteriorate over long periods of time.
or example, elective early term birth
39 completed weeks of pregnancy, a

lear violation of professional guideline3

nd evidence-based practice4 is often un-
ertaken because in the experience of a
ingle practitioner or obstetrics unit “we
ever had a problem.” Normalization of
eviance (“slide to failure”) must be un-
erstood as unavoidable unless cumula-
ive evidence and professional standards
re actively used instead of individual ex-
erience, care processes are continu-
usly monitored, and importantly, an
bsence of poor outcomes is not used as a
ndication that care is universally safe.

Since that time, the concept of “high
eliability” has been refined and ex-
anded and, in some instances, confused
r misunderstood. Pronovost et al5

ramed the question most directly: “Ex-
ctly what does reliability mean in health
are today, and how do we know if we are
eliable?” The purpose of this article is to
1) update and reinforce the basic defi-
ition/concept of high reliability as cul-

ure (“the way we work around here”),
2) draw an important distinction be-

Perinatal high reliability is achievable with
organizational, leadership, and clinical chara
sustaining a highly reliable perinatal unit are
commitment to safe care that are founded o
high reliability.

Key words: evidence-based practice, high
safety, standardization
ween high reliability as a qualitative be- a

MONTH 2010 A
avioral descriptor as opposed to simply
uantitative measurement, (3) describe
rganizational tactics and strategy for
oving toward high reliability, and (4)

llustrate increased obstetric safety and
uality where elements of high reliability
ave been incorporated into the culture
nd operations of obstetrics units.

pdated elements of a highly
eliable (ie, safety) culture
nderstanding updated and refined

oncepts of high reliability in the delivery
f obstetrics care requires an under-
tanding of what high reliability is not (ie,
quality improvement method focused
n efficiency and productivity like Six
igma, Total Quality Management, or
EAN). Rather, high reliability is a cre-
tion of a culture and processes that rad-
cally reduce system failures and effec-
ively respond when failures do occur. As
resently described and understood,
ore elements of high reliability organi-
ations are 5 key concepts that are essen-
ial for any patient safety initiative to
ucceed.6

ensitivity to operations
reservation of constant awareness by

eaders and clinicians of the current state
f the systems and processes that affect
atient care is essential. This awareness is
ey to noting risks and preventing “nor-
alization of deviance,”2 which is an in-

idious, but real, danger in obstetrics
here most of what we do turns out nor-
al despite flawed process or outdated

ractice patterns (ie, “the way we have

ciples of high reliability organizations. Key
ristics that are essential for developing and
sented. Interdisciplinary collaboration and

andardization are the hallmarks of perinatal

ability organization, perinatal patient
prin
cte
pre

n st

reli
lways done it”).7

merican Journal of Obstetrics & Gynecology 1
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eluctance to simplify
lthough standardization (eg, oxytocin
dministration) is essential for safety,8

implistic explanations for the reason
hat things work or fail are risky. Avoid-
ng overly simple explanations of failure
eg, unqualified staff, inadequate train-
ng, did not follow protocol, communi-
ation failure) is essential to understand-
ng the fundamental basis that patients
re placed at risk (eg, an organizational
ailure to provide adequate staffing or re-
ources in the face of ever-increasing
roduction pressures).9

reoccupation with failure
Near-misses” (eg, successful resuscita-
ion of a baby with a low Apgar score) are
iewed as evidence that systems must be
mproved to reduce potential harm to
atients. Rather than viewing near-
isses as proof that the system has effec-

ive safeguards, the near-misses are
iewed as symptomatic of areas that need
ore attention. Continuous and timely

nterdisciplinary case review is the hall-
ark of the use of actual clinical work for

earning and improvement.

eference to expertise
rganizational leadership must be will-

ng to listen and respond to the insights
f professionals at the bedside who know
nd understand the risks that patients re-
lly face and the “work-arounds” that are
orced on them by relentless production
ressure. Just as important is the elimi-
ation of hierarchy that is created by tra-
itional physician/nurse roles and li-
ensing. Teams, not individuals, create
afety at the bedside.

esilience
eaders and clinicians must be educated
nd prepared to know how to respond
hen system failures do occur (transpar-

ncy and “aftermath analysis”). Prevent-
ble death of a baby or mother during the
erinatal period is one of the most diffi-
ult and devastating failures in health
are and one of the most difficult for all

oncerned to recover from effectively. p

American Journal of Obstetrics & Gynecology MO
s defining high reliability
uantitatively and by measurement
useful construct?

n contrast to culture, an alternative,
uantitative-based definition of high re-

iability has been proposed (ie, the in-
erse of the system’s failure or defect
ate).5 A defect rate represents the num-
er of defects per opportunity for that
efect. In health care, an opportunity for
defect usually translates to a population
f patients (pregnant women) who are at
isk for a medical error or adverse event
eg, maternal death or still-born in-
ant).8 In this context, it has been sug-
ested that high reliability represents
ailure-free operation over time. The In-
titute for Healthcare Improvement fur-
her suggests that reliability is the num-
er of actions that achieve the intended
esult, divided by the total number of ac-
ions that are taken.10 However, in orga-
izations where provider autonomy is
ighly valued, intended results may or
ay not be coincidental with profes-

ional standard of care, current evidence,
r patient desire. A consequence of high
eliability thus defined may be doing the
rong thing consistently.
Pronovost et al5 suggest that this po-

ential problem may be resolved in
ealth care by the application of high re-

iability only when valid rate-based mea-
ures are used. A fundamental principle
n measuring reliability should be focus-
ng only on defects that can be measured
alidly as rates, which is not possible for
ost patient safety defects. Most safety

arameters, such as information from
atient safety reporting systems, are dif-
cult, if not impossible, to capture in the

orm of a valid rate. Such safety parame-
ers are still useful but are not interpret-
ble as rates, which creates a conundrum
hen one is attempting to define high

eliability solely in a quantitative man-
er. The proposed solution of Pronovost
t al5 is to acknowledge that high reliabil-
ty organizations have established that
he context in which care is delivered (ie,
rganizational culture) has important

nfluences on patient safety. Further,
alid measures of “safety climate” (ie,

erceptions of the organization’s com- b

NTH 2010
itment to safety) can be measured reli-
bly with questionnaires.11

In sum, as was proposed 10 years ago,
bstetric high reliability may continue to
e viewed primarily as a function of cul-
ure rather than quantitative measure-

ent. Valid, reliable, and desirable
uantitative outcomes are the result
ather than the definition of a high reli-
bility organization.

rganizational strategy for moving
oward a high reliability
safety) culture6,12

he Chief Executive Officer and Board of
irectors must take ownership for set-

ing the climate and focusing the peri-
atal work. This is especially true and
ifficult in obstetrics because, in the ex-
cutive offices of many health care orga-
izations, obstetrics has been seen as a
money loser” at worst and “loss leader”
t best that has not gained the respect
nd attention of more profitable service
ines. Clarity of purpose, a demonstra-
ion of confidence, and acceptance of ul-
imate accountability from the Chief Ex-
cutive Officer is necessary to transform
nd sustain a high reliability obstetric
nd organizational culture.

Safety must be the overarching value
nd strategy. Only if safety is the starting
oint, can the balance between safety, ef-
ciency, and effectiveness remain posi-

ive and supportive of high reliability.
afety must be the strategy that is used as
basis for the achievement of efficiency

nd effectiveness. If the inverse of this
elationship exists, the likelihood of un-
afe yet highly efficient processes in-
reases (“production trumps safety”).
etaining this focus is especially difficult

n obstetrics where adverse outcomes oc-
ur only infrequently, thereby allowing
ork-a-rounds to supplant safe opera-

ions on a regular basis.
Trust, transparency, and teamwork

re the basis and sustainability of a highly
eliable culture. An unwillingness to face
nd share the hard facts is an indicator of
enial; denial is not compatible with a
afe environment. A culture that is char-
cterized by fear and self-protection will
ot lend itself to openness, learning, and

mprovement. Hierarchy creates unsta-

le and therefore unsafe conditions. Be-
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ause much of the work of inpatient ob-
tetrics is done by 1 physician, or 1

idwife, and 1 nurse taking care of a sin-
le patient in the relative privacy of the
abor room, the potential for hierarchy
nd lack of trust and transparency re-
ains an ongoing issue.
Physician leadership and active partic-

pation in the department is necessary,
annot be assumed, and is easy to avoid.
requently, obstetricians indicate that
hile they know how they personally
ractice (“I never perform elective in-
uctions”), they are not aware of the
ractice patterns of their colleagues,
artners, or department (“I had no idea
e were doing that”). Physician engage-
ent in departmental learning or im-

rovement is difficult due to a lack of in-
entives or perceived benefit (“I want to
ome, do my deliveries, and get back to
he office”; “I can’t block out my office
ime for these types of meetings”). Pro-
ess or culture changes that are perceived
s creating less efficiency are particularly
esisted. It is important to provide orga-
izational resources and expertise that
ill allow physicians to help lead im-
rovement in collaborative efforts and to
rive the transformational goals that
ave been established.

rofessional behavior
n a high reliability perinatal unit, there
xists an expectation that all profession-
ls will conduct themselves in a profes-
ional and respectful manner at all
imes.7,13 Expectations for professional
ehavior are outlined explicitly in insti-
utional policies for good citizenship and
re reaffirmed by leaders and each team
ember on an annual basis during con-

ract renewal and performance reviews.
espectful, collegial interactions be-

ween nurses, midwives, physicians, and
ealth care professionals and patients are
he bedrock of the unit culture. The dif-
erent but equal contribution of nurses
o the care process and ultimate clinical
utcomes is recognized and valued.
hrowing instruments, temper tan-

rums, or demeaning comments are not
olerated by any member of the interdis-
iplinary team. Exceptions are not made
ecause “he or she is a good doctor or

urse otherwise,” “we need their patient a
olume,” or “he/she is one of the few
ho are always willing to work over-

ime.” Respectful collegial professional
ehavior is valued equally as competent
linical practice and patient volume.
rocesses for reporting inappropriate
ehavior are disseminated widely, and
heir use is encouraged and supported
ctively by the leadership team. There is
ccountability for individual actions and
eaningful follow-up procedures with

lear actionable implications when inap-
ropriate behavior occurs. Each instance
f inappropriate behavior is addressed in
timely manner rather than delaying in-

erventions until “trends” are apparent.
ompetent clinical practice is a basic ex-
ectation and is not substituted for tak-

ng responsibility for inappropriate, dys-
unctional and/or abusive behavior.

taffing
here are consistently adequate num-
ers of registered nurses and ancillary
ersonnel to meet the production and
afety needs of the service.14,15 Core
taffing is based on the unit’s history of
verage daily census and on acuity, types
f patients, and complexity of clinical
ituations. Both fetus and newborn in-
ant are counted as patients when con-
idering registered nurse-to-patient ra-
ios. Pregnant women with high-risk
onditions routinely are provided 1-to-1
ursing care.14,15 Charge nurses do not
ave a patient assignment so that they
an act fully in their supervisory role and
aintain the ability to oversee clinical

nd unit operations.14 Minimal staffing
onsists of at least 2 nurses with obstetric
riage, fetal assessment, and labor and
irth skills and is maintained even when
here are temporarily no perinatal pa-
ients on the unit.14

ducational infrastructure
ontinuous learning is fundamental for
atient safety and therefore should be
udgeted for and scheduled on a routine
asis. At least 1 person should be desig-
ated as responsible for unit education.
ducational programs should not be

imited to nurses; keeping current is a
roduct of the entire perinatal team. In

ddition to obstetricians, midwives, and h

MONTH 2010 A
esident physicians, anesthesia and neo-
atal colleagues should be invited and
xpected to participate. Interdisciplinary
eam training in perinatal units is recom-

ended to educate clinicians to work to-
ether and communicate more effec-
ively.16 Clinical drills for high-risk
vents, such as shoulder dystocia, emer-
ent cesarean birth, maternal hemor-
hage and neonatal resuscitation, are
ecommended to help clinicians to pre-
are for such events when they actually
ccur.16-18 Debriefings after drills, near-
iss events, and events that involve pa-

ient harm should be held routinely
o evaluate team performance and iden-
ify areas for clinical and operational
mprovement.16 Interdisciplinary fetal

onitoring education and competence
alidation should be offered on a regular
asis.16

pecific clinical requirements
nd tactics
etal assessment
etal safety during labor is based on
ssessment with common language for
etal heart rate (FHR) patterns, knowl-
dge, an understanding of fetal physiol-
gy, and uniform expectations for inter-
entions when the FHR pattern suggests
etal compromise.16,19 The team rou-
inely participates in regularly scheduled
ase reviews and offers suggestions for
uture care improvement. Communica-
ion between team members regarding
ndeterminate or abnormal FHR pat-
erns includes specific details, the clinical
ontext, pattern evolution, efforts to re-
olve the pattern, and the fetal response.
here are common expectations for in-

rauterine resuscitation that are based on
he FHR pattern.20,21 There is an agree-

ent among team members concerning
hich type of FHR patterns require bed-

ide evaluation by the primary care pro-
ider and the timeframe involved.19

imely and appropriate interventions
or indeterminate or abnormal fetal sta-
us, which includes emergent cesarean
irth, are routine. Neonatal resuscitation

s based on the Neonatal Resuscitation
rogram17 that all members of the team

ave completed.

merican Journal of Obstetrics & Gynecology 3
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abor induction
abor induction includes appropriate can-
idates, timing, pharmacologic agents,
osing protocols, and recognition and
reatment of complications as recom-

ended by the American College of Ob-
tetricians and Gynecologists3 and the As-
ociation of Women’s Health, Obstetric,
nd Neonatal Nurses.22 Elective induction
oes not occur before 39 completed weeks
f gestation, thus the complications of iat-
ogenic preterm birth are avoided.3 Labor
nduction is initiated only when there are
nough nurses to safely monitor the
other and fetus.14,15,22 In a highly reliable

nit, standard unit policies and corre-
ponding provider order sets for each
harmacologic agent are used. There is ac-
nowledgement that oxytocin is a high-
lert medication.23 A physiologic dosing
egimen for oxytocin is used (ie, start at 1
U/min and increase by 1-2 mU/min no
ore frequently than every 30 minutes un-

il adequate progress of labor).24 The defi-
ition of tachysystole is known by all
embers of the team, and treatment is not

elayed until there is deterioration in the
HR pattern.20,25 Nurses are empowered
nd encouraged to be assertive in their ac-
ions and communication with physician
olleagues to advocate for patient safety if
hey feel pressured to increase oxytocin
ates during tachysystole and/or when
here are concerns regarding fetal status.

econd-stage labor care
he active phase of second-stage labor is

he period of maximum stress for the fe-
us. High reliability units minimize that
tress by shortening the active pushing
hase and using appropriate pushing
echniques. For women with epidural
nesthesia who do not feel the urge to
ush when they are completely dilated,
ushing may be delayed until the urge to
ush is felt, which is up to 2 hours for
ulliparous women and up to 1 hour for
ultiparous women.26,27 Tachysystole is

voided; if it occurs it is treated in a
imely and appropriate manner. Similar
o the first stage of labor, the FHR pat-
ern is used continuously as an indicator
f how well the fetus is tolerating second-
tage labor. In the case of recurrent de-
elerations, the mother is encouraged to

ush with every other or every third con- f

American Journal of Obstetrics & Gynecology MO
raction or temporarily to discontinue
ushing to allow the fetus to recover.28

ppropriate intrauterine resuscitation
easures are initiated as well.

esults in organizations that
ncorporate elements
f high reliability
uccess at becoming and sustaining peri-
atal high reliability has been reported in

arge health care systems and individual
ospitals that are both academic and
ommunity based. The Hospital Corpo-
ation of America implemented a com-
rehensive redesign of patient safety
rocesses using the following principles:
1) standardized processes and proce-
ures result in improved quality of care;
2) every member of the obstetric team
hould be required to stop any process
hat is deemed to be dangerous; (3) ce-
arean birth is best viewed as a process
lternative, not an outcome or quality
ndpoint; (4) malpractice loss is best
voided by decreasing adverse outcomes
nd the development of unambiguous
ractice guidelines; and (5) effective peer
eview is critical to quality clinical prac-
ice yet may be impossible to achieve at a
ocal level in some departments.8 The

ospital Corporation of America pro-
ram resulted in improvements in pa-
ient outcomes, a dramatic decline in lit-
gation claims, and a decrease in the
rimary cesarean birth rate.
Catholic Healthcare Partners (CHP)

aunched a similar initiative with a focus
n an agreement to provide care in the
ontext of the best evidence and stan-
ards/guidelines from professional or-
anizations.29 Professional behavior,
eamwork, and standardization of key
linical practices that include fetal assess-
ent, labor induction, and second-stage

abor care were critical aspects of the
rogram. As a result, CHP realized a 96%
ecrease in birth trauma rates, a 65%
ecrease in potentially compensational
vents, and an approximate 50% de-
rease in average costs per obstetric
laims and the number of new claims
hat were reported.29 The Hospital Cor-
oration of America and CHP experi-
nces support the premise that a major

actor in the reduction of patient harm, v

NTH 2010
iability, and associated costs is to pro-
ide better care.8,29,30

The perinatal team at Yale New Haven
ospital perinatal patient safety pro-

ram included outside expert review,
rotocol standardization, creation of a
atient safety nurse position and patient
afety committee, training in team skills
nd fetal monitoring interpretation.31

he interventions significantly reduced
dverse events as measured by the Ad-
erse Outcome Index and resulted in
linically significant improvements in
afety climate by validated safety attitude
urveys. Likewise, the Seaton Family of
ospitals was able to reduce birth

rauma rates virtually to zero through
he implementation of a series of stan-
ardized practices and protocols that are
elated to cervical ripening, labor induc-
ion, fetal monitoring interpretation,
nd instrumented vaginal birth based on
he principles of high reliability.32

onclusion
igh reliability does not occur by acci-

ent; rather, it is the result of a careful,
lanned strategy that involves all disci-
lines that contribute to care, with un-
avering support from top administra-

ive leaders. An acknowledgement that
here may be some missteps along the
ay but that the team is in this for the

ong-term with mutual goals works well
hen the “going gets rough.” Willing-
ess to learn from previous mistakes and

ransparency in decision-making are
ritical aspects of high reliability. Ongo-
ng monitoring of care processes is es-
ential for quality maintenance and im-
rovement. Patient safety must take
recedence over convenience and pro-
uctivity pressures. Hierarchic relation-
hips and nonprofessional behavior are
onproductive and create unsafe clinical
onditions. Teamwork is the foundation
f safe care. Only when everyone is
orking together with the same goals

best outcomes for mothers and babies)
an perinatal high reliability become
eality. f

EFERENCES
. Knox GE, Simpson KR, Garite TJ. High reli-
bility perinatal units: an approach to the pre-

ention of patient injury and medical malprac-



t
1
2
r
N
1
3
c
d
2
4
i
a
3
5
e
o
1
6
a
f
0
s
7
p
A
8
p
a
d
2
9
e
s
c
1
r
C
p
1
T
s
p
1
r

a
R
1
d
4
s
1
a
r
i
s
1
c
g
G
r
G
1
H
d
a
s
t
1
c
s
i
A
1
d
r
1
h
o
2
2
n
h
1
2
f
A
W
2
t

A
N
2
H
I
2
H
p
2
2
H
C
s
s
2
t
p
s
s
2
p
o
t
2
a
t
b
D
a
2
p
r
c
S
3
R
a
2
3
I
e
G
3
t

www.AJOG.org Patient Safety Series Review
ice claims. J Healthcare Risk Manag 1999;
9:24-32.
. Vaughn D. The Challenger launch decision:
isky technology, culture, and deviance at
ASA. Chicago: University of Chicago Press;
996.
. American College of Obstetricians and Gyne-
ologists. ACOG practice bulletin no. 107. In-
uction of labor. Washington, DC: The College;
009.
. Tita ATN, Landon MB, Spong CY, et al. Tim-

ng of elective repeat cesarean delivery at term
nd neonatal outcomes. N Engl J Med 2009;
60:111-20.
. Pronovost PJ, Berenholtz SM, Goeschel CA,
t al. Creating high reliability in health care
rganizations. Health Serv Res 2006;41:
599-617.
. Hines S, Luna, K, Lofthus J, et al. Becoming
high reliability organization: operational advice

or hospital leaders. AHRQ publication no. 08-
022. Rockville, MD: Agency for Healthcare Re-
earch and Quality; 2008.
. Simpson KR, Knox GE. Essential criteria to
romote safe care during labor and birth.
WHONN Lifelines 2005/2006;9:478-83.
. Clark SL, Belfort MA, Byrum SL, et al. Im-
roved outcomes, fewer cesarean deliveries,
nd reduced litigation: results of a new para-
igm in patient safety. Am J Obstet Gynecol
008;199:105.e1-7.
. Dekker SWA. Ten questions about human
rror: a new view of human factors and system
afety. Mahwah, NJ: Lawrence Erlbaum Asso-
iates, Inc; 2005.
0. Nolan R, Resar R, Harden C. Improving the
eliability of health care. IHI innovation series.
ambridge, MA: Institute for Healthcare Im-
rovement; 2004.
1. Sexton JB, Makary MA, Tersigni AR, et al.
eamwork in the operating room: frontline per-
pectives among hospitals and operating room
ersonnel. Anesthesiology 2006;105:877-84.
2. Knox GE, Simpson KR, Townsend KE. High

eliability perinatal units: further observations p
nd a suggested plan for action. J Healthcare
isk Manag 2003;23:17-21.
3. The Joint Commission. Behaviors that un-
ermine a culture of safety. Sentinel event alert
0. Oakbrook Terrace, IL: The Joint Commis-
ion; 2008.
4. Association of Women’s Health, Obstetric
nd Neonatal Nurses. Guidelines for professional
egistered nurse staffing for perinatal units. Wash-
ngton, DC: Association of Women’s Health, Ob-
tetric and Neonatal Nurses; 2010.
5. American Academy of Pediatrics & Ameri-
an College of Obstetricians and Gynecolo-
ists. Guidelines for perinatal care, 6th ed. Elk
rove Village, IL: American Academy of Pediat-

ics & American College of Obstetricians and
ynecologists; 2007.
6. Joint Commission on Accreditation of
ealthcare Organizations. Preventing infant
eath and injury during delivery. Sentinel event
lert 30. Oakbrook Terrace, IL: Joint Commis-
ion on Accreditation of Healthcare Organiza-
ions; 2004.
7. American Academy of Pediatrics & Ameri-
an Heart Association. Textbook of neonatal re-
uscitation, 5th ed. Elk Grove Village, IL: Amer-

can Academy of Pediatrics & American Heart
ssociation; 2006.
8. The Joint Commission. Preventing maternal
eaths. Sentinel event alert 44. Oakbrook Ter-
ace, IL: The Joint Commission; 2010.
9. Fox M, Kilpatrick S, King T, Parer JT. Fetal
eart rate monitoring: interpretation and collab-
rative management. J Midwif Women Health
000;45:498-507.
0. American College of Obstetricians and Gy-
ecologists. Management of intrapartum fetal
eart rate tracings: ACOG practice bulletin no.
16. Washington, DC: The College; 2010.
1. Simpson KR. Physiologic interventions for

etal heart rate patterns. In: Lyndon A, Ali L, eds.
WHONN’s fetal heart monitoring, 4th ed.
ashington, DC: Kendall Hunt; 2009:135-55.

2. Simpson KR. Cervical ripening and induc-
ion and augmentation of labor. AWHONN

ractice monograph, 3rd ed. Washington, DC: Q

MONTH 2010 A
ssociation of Women’s Health, Obstetric, and
eonatal Nurses; 2009.
3. Institute for Safe Medication Practices.
igh-alert medications. Huntingdon Valley, PA:

nstitute for Safe Medication Practices; 2007.
4. Crane JM, Young DC, Butt KD, Bennett KA,
utchens D. Excessive uterine activity accom-
anying induced labor. Am J Obstet Gynecol
001;97:926-31.
5. Macones GA, Hankins GDV, Spong CY,
auth J, Moore T. The 2008 National Institute of
hild Health and Human Development work-
hop report on electronic fetal monitoring. Ob-
tet Gynecol 2008;112:661-6.
6. Fraser WD, Marcoux S, Krauss I, et al. Mul-
icenter randomized controlled trial of delayed
ushing for nulliparous women in the second
tage of labor with continuous epidural analge-
ia. Am J Obstet Gynecol 2000;182:1165-72.
7. Hansen SL, Clark SL, Foster JC. Active
ushing versus passive fetal descent in the sec-
nd stage of labor: a randomized controlled
rial. Obstet Gynecol 2002;99:29-34.
8. Association of Women’s Health, Obstetric
nd Neonatal Nurses. Nursing management of
he second stage of labor, 2nd ed. Evidence-
ased clinical practice guideline. Washington,
C: Association of Women’s Health, Obstetric
nd Neonatal Nurses; 2008.
9. Simpson KR, Kortz CC, Knox GE. A com-
rehensive perinatal patient safety program to
educe preventable adverse outcomes and
osts of liability claims. Jt Comm J Qual Patient
af 2009;35:565-74.
0. Clark SL, Belfort MA, Dildy GA, Meyers JA.
educing obstetric litigations through alter-
tions in practice patterns. Obstet Gynecol
008;112:1279-83.
1. Pettker CM, Thung SF, Norwitz ER, et al.

mpact of a comprehensive patient safety strat-
gy on obstetric adverse events. Am J Obstet
ynecol 2009;200:492.e1-8.
2. Mazza F, Kitchens J, Akin M, et al. The road
o zero preventable birth injuries. Jt Comm J

ual Patient Saf 2008;34:201-5.

merican Journal of Obstetrics & Gynecology 5


	Perinatal high reliability
	Updated elements of a highly reliable (ie, safety) culture
	Sensitivity to operations
	Reluctance to simplify
	Preoccupation with failure
	Deference to expertise
	Resilience

	Is defining high reliability quantitatively and by measurement a useful construct
	Organizational strategy for moving toward a high reliability (safety) culture6,12
	Professional behavior
	Staffing
	Educational infrastructure

	Specific clinical requirements and tactics
	Fetal assessment
	Labor induction
	Second-stage labor care
	Results in organizations that incorporate elements of high reliability

	Conclusion
	REFERENCES


