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Abstract
The Perinatal Patient Safety Project (PPSP) was created as a systemic strategy for creating high-reliability perinatal units by preventing identified causes
of perinatal events in the clinical setting. With developmental funding from
a Garfield grant, implementation of the PPSP has been completed at four
pilot sites in the Kaiser Permanente Northern California (KPNC) Region. Its
success has resulted in implementation at all perinatal units in the KPNC
Region as well as being promoted by National Risk Management for nationwide implementation. PPSP emphasizes structured communication,
multidisciplinary rounds, a definition of fetal well-being, and practicing for
emergencies. Steps taken to create high reliability perinatal care include
improved communication, patient safety focus, and satisfaction among perinatal patients, providers, and staff.

The Perinatal Patient Safety Project
(PPSP) consisted of a multitude of
approaches borrowed from many
theories, disciplines, and industries.
Its purpose was to create high-reliability perinatal units through the
use of human factors techniques and
systems improvements. The concept
of high reliability was borrowed
from the United States Navy, NASA,
and similar organizations that operate highly complex systems with

few errors over a long period of
time. The error rate for these organizations is five to six sigma quality
performance (Table 1). They recognize the criticality of the quality of
their performance and that humans
are inherently fallible and procedures and practices need to be in
place to trap the inevitable errors.
An example of this high level of
quality performance is the United
States airline industry, which oper-

Table 1. Simplified sigma conversion table
Your sigma is
1.0
2.0
3.0
4.0
5.0
6.0

Defects per million
opportunities
690,000
308,000
66,800
6,210
320
3.4

Percentage of items
without defects
30.9
69.2
93.3
99.4
99.98
99.9997

ates consistently at six sigma.
Key to their performance is the
concept of human factors techniques: briefings, assertion, situational awareness, and recognition
of red flags. Within these techniques
is a sound framework of communication and teamwork.
What is the significance of communication and teamwork in an industry such as the airlines, and how
does that apply to health care? Years
ago, when the airlines were converting from propeller-driven aircraft
to jet engines, there was the assumption that the high reliability of the
jet engine would eliminate aircraft
crashes. However, accidents continued to occur. Accident investigations
revealed that the vast majority of
accidents were not caused by the
aircraft. Rather, they were the result
of the communication and teamwork
of those in the cockpit. Identified barriers to effective accident-avoiding
actions included fear of speaking up,
hierarchical power, etc. In health
care, these same issues have been
identified by the Joint Commission
on Accreditation of Healthcare Organizations (JCAHO). Their database
of 2966 significant events from across
the nation (from 1995 to 2004) has
revealed that 65% of these had communication as a primary contributing factor.1
Articles by Eric Knox, MD, and
Kathleen Rice Simpson, RN,2-5 that
contained conclusions based on an
analysis of medical-legal cases from
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250 hospitals collected over ten years
by MMI, an insurance company, supported the need for improved communication in labor and delivery
(L&D) and outlined specific criteria
for high-reliability perinatal units.
These criteria, built into PPSP, are:
• “Safety first” is the hallmark of
the unit’s culture.
• Team contribution is valued.
• Communication is structured
and rewarded.
• MD responds when called by
an RN.
• Emergencies are rehearsed.
• L&D is viewed as “potentially
dangerous” (ie, to guard
against complacency).
• Fetal and maternal wellness are
defined.
• Evidence-based protocols are
used.
What does this have to do with
KPNC Region and the Perinatal Patient Safety Project (PPSP)? When the
project was initiated, the medical-legal costs of birth injuries were dramatically increasing even though
the birth injury rate had remained
stable over the past ten years. In addition to the medical-legal costs of
birth injuries, other costs associated
with birth injuries included the physical, emotional, and financial costs to
the patient and family, emotional, and
reputational costs to the health care
providers and staff, and reputational
and financial costs to KP.
Reviewing the KPNC’s data, it was
determined that the volume of births
in KPNC was large (32,000 births
per year at 11 KP hospitals in 2002).
There was collaborative practice
between obstetricians and midwives
and easy access to a perinatologist
for consultation if needed. Ninetytwo percent of prenatal patients are
seen in the first trimester, and 90.6%
of women were screened for
preterm labor. Data analysis of birth
injuries by the KPNC Region Division
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of Research clarified that birth injuries were (and still are) rare, as determined on the basis of a large
number of births. Further analysis indicated significant variation between
medical centers that was not explained by their high-risk patient mix.
Although the health care industry
recognizes the criticality of perfect
performance, the industry’s quality
capability is considered to be between two to four—well below the
five- to six-sigma performance of
high-reliability organizations. Review of the perinatal literature2-5 indicated that the issues identified nationally were identical to those
being experienced in KPNC. Some
of the recurring systems-related
problems included inadequate or
inaccurate communication at shift
reports, signouts, and hand-offs
and problems with assertion and escalation of communication, task

fixation and overload, team culture,
and hierarchy.
In the opinion of Julie Nunes, RN,
MSQ, CPHRM, Director of Regional
Risk Management, the traditional
corrective action approach to significant events resulting from birth
injuries would not result in highreliability performance. Armed with
these data and new concepts, Julie
Nunes (PPSP principal investigator),
Bruce Merl, MD (PPSP co-investigator), Gabriel Escobar, MD (PPSP
co-investigator), Sharon McFerran,
RN (PPSP project manager), and
Paul Preston, MD, (Human Factors
and Critical Events Team Training
educator for PPSP), developed a
performance improvement approach based on human factors and
systems improvements with the
goal of developing high-reliability
perinatal units. The project initially
piloted its approach at four KP

… the issues
identified
nationally were
identical to
those being
experienced
in KPNC.

Table 2. Kaiser Permanente Northern California Perinatal Patient Safety
project (PPSP) members
PPSP Principal Investigator

Julie Nunes, RN, MS, CPHRM, KPNC Director of Risk Management

PPSP Co-Investigator

Bruce Merl, MD, TPMG Director of Medical/Legal Affairs and
Ophthalmology, KP Martinez
Gabriel J Escobar, MD, Research Scientist, Division of Research
Sharon McFerran, RN, PhD, CPHQ, KPNC Risk Management
Paul Preston, MD, Assistant Chief of Quality/Anesthesiology, KP
San Francisco Medical Center
Lynda Garrett, RN, MPH, Senior Consultant, KPNC Region

PPSP Co-Investigator
PPSP Senior Project Manager
PPSP Educator
PPSP Patient Care Services
Liaison
PPSP Patient Safety Liaison
KP leaders at PPSP pilot sites
Hayward Medical Center
Hayward Medical Center
Hayward Medical Center

San Francisco Medical Center
San Francisco Medical Center
Santa Teresa Medical Center
Santa Teresa Medical Center
Walnut Creek Medical Center
Walnut Creek Medical Center
Walnut Creek Medical Center

Suzanne Graham, RN, PhD, Director of Patient Safety, KP
California Regions
Nancy Corbett, RN, BNS, Perinatal Services Manager, MaternalChild Health
Dennis McBride, MD, Obstetrician
Stephen Young, MD, FACOG, Chief of Obstetrics & Gynecology,
KP Greater Southern Alameda Area; Chair, Obsetrics and
Gynecology Chiefs
Linda Kay Deaton, RN, BSN, Assistant Nurse Manager, Perinatal
Services
Nancy Taquino, RN, MSN, Director, Maternal-Child Health
Elaine Barrett, RN, BSN, Manager, Maternal-Child Health
Joseph Derough, MD, Obstetrician, Medical Co-Director, Patient
Safety
Jeffrey Maier, MD, Perinatologist
Lynne Morrison, RN, BSN, Manager, Labor & Delivery
Duayna Pucci, RN, MSN, MHA, Director, Maternal-Child Health
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Table 3. Components of SBAR communication
Use:
Acronym:

… the need
for a single
clear
operating
style was
identified.

SBAR is a structured communication format used to
enhance the predictability of information transfer.
• Situation (Why am I calling?)
• Background (What will the provider need to know?)
• Assessment (What is my evaluation of the patient’s
status?)
• Recommendation (What is it that I want or need
from the physician?)

medical centers (Hayward, San Francisco, Santa Teresa, and Walnut
Creek). The 2004 Lawrence Patient
Safety Award for 2004 was presented
to the participants in the piloting of
this project (Table 2). Based on the
success of the pilot sites, the project
was replicated in 2004 at the KP
Redwood City, Sacramento, South
Sacramento, and Vallejo Medical
Centers and in 2005 at the KP Fresno,
Oakland, Santa Clara, and Santa Rosa
Medical Centers. Also, in 2004, the
program began to be replicated
programwide under the direction of
Karen Mazzocco, RN, JD, Senior
Project Manager for National Risk
Management.
The project was based on “safety
first” for the patients, physicians, and
other staff. To create the culture of
safety, a multidisciplinary team—
including representatives from
across the continuum of perinatal

care—was assembled at each site.
Before their first meeting, the team
(and as many others from the perinatal continuum of care as possible)
attended a four-hour human factors
training session. In addition to addressing the basic human factors
concepts, topics such as accident
causation, dynamics of human error, and the effects of fatigue were
presented.
The team’s first actions were to
implement the use of SBAR (Table
3), a structured communication format borrowed from the United
States Navy, and assertion (Figure
1). SBAR is an acronym that stands
for Situation, Background, Assessment, and Recommendation. Everyone within the continuum of care
needed to be included in the training and implementation plan. These
techniques were important to clearly
and concisely communicate patient

Get the person’s attention and express your concern

Figure 1. Assertion model to guide and improve assertion in the interest
of patient safety.
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information, especially during an
emergency. The chain-of-command
policy was also reviewed and, if
needed, modified to reflect the complex nature of the perinatal environment. This policy needed to be
current and organizationally appropriate for use when needed to advocate for the patient’s safety, especially those who cannot speak for
themselves.
Critical to the functioning of a
multidisciplinary team was the acceptance of the “Just Culture Statement.” The intent of this statement
was to begin to open the lines of
communication so that problems
could be identified and corrected.
This document held employees free
from discipline if they discussed problems and errors. The only exceptions
were if the employee was under the
influence of drugs or alcohol, if the
action taken was intended to cause
harm, or if the action was deemed
egregiously negligent.
Using the template of a high-reliability perinatal unit as outlined by
Knox and Simpson,2 the need for a
single clear operating style was
identified. Based on a definition
approved by the KPNC Perinatology
Peer Group, a definition of fetal
well-being was adopted to provide
the physical criteria for when the
nurse must call a physician and
specified that the physician must
come when called by a nurse. Other
actions taken included clarifying the
fetal heart rate tracing terminology
differences between physicians and
nursing (Figure 2).
A major innovation within PPSP
was the development and implementation of Critical Events Team
Training (CETT). The basis of this
training approach was that teamwork and communication may reduce the frequency of emergencies
in L&D but can never completely
eliminate them. To address emer-

The Permanente Journal/ Spring 2005/ Volume 9 No. 2

clinical contributions
Perinatal Patient Safety Project

gencies when they arise, the team
must work together and perform at
a high level. From the Anesthesiology Department, which has been
conducting drills for emergencies for
the past few decades, the team has
learned that critical skills erode
when events are rare and when
drills are not performed and that
teamwork in emergencies is critical.
It was also clear that during L&D
emergencies, various disciplines that
must come together and function
at a high level as a team had never
been trained as a complete team.
Their training had always been in
their own discipline’s silo.
Using mannequins to simulate actual L&D events, CETT is a method
of practicing for emergencies within
the Medical Center’s L&D rooms and
obstetric operating suite. The simulations include participants functioning
in their appropriate roles and diag-

nosing and managing the situation as
they would if it were real. The training environment focuses primarily on
communication and systems and, to
a lesser degree, on the technical aspects of performance. The simulations
are videotaped, and the tape is used
to augment the debriefing. Immediately upon completion of the simulation, the videotape is erased to assure confidentiality and to maintain
the blame-free learning environment.
All opportunities for improvement
identified during the debriefing are
documented and are given to the
multidisciplinary team to address.
CETT was conducted at all four
pilot sites and is continuing to be
conducted as new sites become involved in PPSP. The success of
CETT has been recognized, and a
CETT Train-the-Trainer session was
developed and is now being offered
to all KP Regions.

Critical Events Team Training provides realistic
simulations of emergency events in Labor and
Delivery. Pictured is an example of a simulation at
KP Santa Teresa Medical Center.

As birth injuries are rare events,
the effect of this project on birth injuries will take a long time to determine. It will take years to accumulate a sufficient number of birth
injuries to determine a declining trend.
The Safety Attitudes Questionnaire

Figure 2. Establishing fetal well-being by the fetal heart rate (FHR).
Antepartum (before labor)

Intrapartum (during labor)

Reassuring FHR Tracing:

Reassuring FHR Tracing:

• Baseline FHR of 110-160 beats per minute (bpm),
•
•

YES

AND
No FHR decelerations AND
Two FHR accelerations (each of 15 bpm and lasting
15 seconds)* within 20 minutes

YES
Fetus is well

• Baseline FHR of 110-160 beats per minute AND
• No FHR decelerations AND
Either two FHR accelerations in 20 minutes

• Or the presence of moderate baseline FHR
variability (6 – 25 bpm)

NO

NO

MD or CNM is notified if there are variant FHR patterns that warrant
immediate MD notification (definitions attached) or after 40 minutes
of continuous FHR monitoring without a reassuring FHR tracing

MD or CNM:
Fetus is well

• Develops, communicates to RN, and documents
patient’s plan of care.

• Chart documentation explains how fetal well-being
is demonstrated in the absence of fulfillment of
strict criteria.

* If less than 32 weeks’ gestation:

•
•

Two accelerations of 10 bpm
Each lasting at least 10 seconds

• Within 20 minutes
NOTE: This process may result in “overcatching” problems but is considered important for patient safety.

The Permanente Journal/ Spring 2005/ Volume 9 No. 2

31

clinical contributions
Perinatal Patient Safety Project

As birth
injuries are
rare events,
the effect of
this project on
birth injuries
will take a
long time to
determine.

(SAQ)7 has been used as a short-term
measure for this project’s success. The
SAQ was administered before and
after the project at all KPNC perinatal
units. Because KP’s goal is to constantly improve in all areas of patient
care, all 11 medical centers’ SAQ
scores improved during the period
of assessment of the pilot sites. The
pilot sites, however, significantly outperformed the nonpilot sites in every
category measured, ie, job satisfaction, perceptions of management,
safety climate, stress recognition,
teamwork climate, and working
conditions.
The importance of the activities
first implemented by PPSP in 2002
was validated by JCAHO Sentinel
Event Alert #30 in 2004.6 After evaluating their national database of birth
injuries, JCAHO stated that hospitals must:
• Teach the staff to work together and communicate more
effectively.
• Conduct clinical drills with
debriefings to identify opportunities for improvement.
• Develop clear guidelines for fetal monitoring.
• Use standardized terminology
to communicate fetal heart rate
tracings.
• Review policies regarding the

Figure 3. PPSP Structure Models Values.
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availability of key personnel for
emergency situations.
The PPSP did a lot of things right.
The PPSP Regional Steering Committee focused on rapidly sharing
information between medical centers. The pilot sites were allowed
to implement the desired changes
their way as well as to identify and
improve problems of their own
choosing. PPSP conferences were
held to share the concepts broadly.
Quality protection was provided by
structuring the PPSP to report to the
Quality Committee. The PPSP structure modeled its values of trust and
respect of all disciplines, leadership
commitment, clear communication,
teamwork, empowerment, conflict
resolution, innovation, and holding
the gains (Figure 3). ❖
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The Learners
In a time of drastic change it is the learners who inherit the future.
The learned usually find themselves
equipped to live in a world that no longer exists.
— Eric Hoofer, 1902-1983, American social philosopher
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