
This document and trademark(s) contained herein are protected by law as indicated in a notice appearing later in 
this work.  This electronic representation of RAND intellectual property is provided for non-commercial use only.  
Unauthorized posting of RAND PDFs to a non-RAND Web site is prohibited.  RAND PDFs are protected under 
copyright law.  Permission is required from RAND to reproduce, or reuse in another form, any of our research 
documents for commercial use. For information on reprint and linking permissions, please see RAND Permissions.

Limited Electronic Distribution Rights

This PDF document was made available from www.rand.org as a public 

service of the RAND Corporation.

6Jump down to document

THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT

HEALTH AND HEALTH CARE

INTERNATIONAL AFFAIRS

NATIONAL SECURITY

POPULATION AND AGING

PUBLIC SAFETY

SCIENCE AND TECHNOLOGY

SUBSTANCE ABUSE

TERRORISM AND 
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

The RAND Corporation is a nonprofit institution that 
helps improve policy and decisionmaking through 
research and analysis.

Visit RAND at www.rand.org

Explore the RAND Center for Military Health Policy Research

View document details

For More Information

A JOINT ENDEAVOR OF RAND HEALTH AND THE
RAND NATIONAL DEFENSE RESEARCH INSTITUTE

Center for Military Health Policy Research

Purchase this document

Browse Books & Publications

Make a charitable contribution

Support RAND

http://www.rand.org/pdfrd/publications/permissions.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/multi/military/
http://www.rand.org/pdfrd/pubs/technical_reports/TR842/
http://www.rand.org/pdfrd/multi/military/
http://www.rand.org/pdfrd/pubs/technical_reports/TR842/
http://www.rand.org/pdfrd/pubs/online/
http://www.rand.org/pdfrd/giving/contribute.html


This product is part of the RAND Corporation technical report series.  Reports may 

include research findings on a specific topic that is limited in scope; present discus-

sions of the methodology employed in research; provide literature reviews, survey 

instruments, modeling exercises, guidelines for practitioners and research profes-

sionals, and supporting documentation; or deliver preliminary findings.  All RAND 

reports undergo rigorous peer review to ensure that they meet high standards for re-

search quality and objectivity.



A JOINT ENDEAVOR OF RAND HEALTH AND THE
RAND NATIONAL DEFENSE RESEARCH INSTITUTE

Center for Military Health Policy Research

Achieving Strong 
Teamwork Practices 
in Hospital Labor and 
Delivery Units
Donna O. Farley, Melony E. Sorbero,  

Susan L. Lovejoy, Mary Salisbury

Prepared for the Office of the Secretary of Defense

Approved for public release; distribution unlimited



The RAND Corporation is a nonprofit institution that helps improve policy and 
decisionmaking through research and analysis. RAND’s publications do not necessarily 
reflect the opinions of its research clients and sponsors.

R® is a registered trademark.

© Copyright 2010 RAND Corporation

Permission is given to duplicate this document for personal use only, as long as it 
is unaltered and complete. Copies may not be duplicated for commercial purposes. 
Unauthorized posting of RAND documents to a non-RAND website is prohibited. RAND 
documents are protected under copyright law. For information on reprint and linking 
permissions, please visit the RAND permissions page (http://www.rand.org/publications/ 
permissions.html).

Published 2010 by the RAND Corporation
1776 Main Street, P.O. Box 2138, Santa Monica, CA 90407-2138

1200 South Hayes Street, Arlington, VA 22202-5050
4570 Fifth Avenue, Suite 600, Pittsburgh, PA 15213-2665

RAND URL: http://www.rand.org
To order RAND documents or to obtain additional information, contact 

Distribution Services: Telephone: (310) 451-7002; 
Fax: (310) 451-6915; Email: order@rand.org

Library of Congress Control Number:  2010938595

ISBN: 978-0-8330-5055-7

The research reported here was sponsored by the Office of the Secretary of Defense (OSD).
The research was conducted jointly by the Center for Military Health Policy Research, a 
RAND Health program, and the Forces and Resources Policy Center, a RAND National 
Defense Research Institute (NDRI) program. NDRI is a federally funded research and 
development center sponsored by the OSD, the Joint Staff, the Unified Combatant 
Commands, the Navy, the Marine Corps, the defense agencies, and the defense Intelligence 
Community under Contract W74V8H-06-C-0002. 

http://www.rand.org/publications/permissions.html
http://www.rand.org/publications/permissions.html
http://www.rand.org
mailto:order@rand.org


iii

Preface

The U.S. Department of Defense (DoD) Patient Safety Program Office of the TRICARE 
Management Activity (TMA) provides training and support for the health-care facilities oper-
ated by military services to help strengthen their use of effective teamwork practices. In 2002, 
TMA funded a study aimed to assess the effects of teamwork training for labor and delivery 
teams on patient safety and other outcomes for mothers and newborns (Nielsen et al., 2007). 
The study presented in this report is a successor to the 2002 study, with the goal of address-
ing a number of the issues raised from the earlier study’s findings. Using a case-study design, 
this study has focused on learning from the experiences of five labor and delivery units in 
implementing teamwork practices for the staff working in their units. Through a combination 
of process and outcome assessments, using site visits, interviews, staff surveys, and analysis of 
patient outcomes, the study sought to understand what is required for health-care organiza-
tions to achieve effective and sustainable teamwork practices. 

The contents of this report will be of interest to national and state policymakers, health-
care organizations, health researchers, and others involved in efforts to improve teamwork 
practices in health-care organizations. 

This research was sponsored by Patient Safety Program Office of the Assistant Secretary 
of Defense/Health Affairs TRICARE Management Activity and conducted jointly by RAND 
Health’s Center for Military Health Policy Research and the Forces and Resources Policy 
Center of the RAND National Defense Research Institute (NDRI). The Center for Military 
Health Policy Research taps RAND expertise in both defense and health policy to conduct 
research for the Department of Defense, the Veterans Administration, and non-profit orga-
nizations. RAND Health aims to transform the well-being of all people by solving complex 
problems in health and health care. NDRI is a federally funded research and development 
center sponsored by the Office of the Secretary of Defense, the Joint Staff, the Unified Com-
batant Commands, the Navy, the Marine Corps, the defense agencies, and the defense Intel-
ligence Community.

For more information on the Center for Military Health Policy Research, see 
http://www.rand.org/multi/military/ or contact the co-Directors (contact information is pro-
vided on the web page). For more information on the Forces and Resources Policy Center, see 
http://www.rand.org/nsrd/about/frp.html or contact the Director (contact information is pro-
vided on the web page). 

http://www.rand.org/multi/military/
http://www.rand.org/nsrd/about/frp.html
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Summary

This study of teamwork-improvement initiatives in hospital labor and delivery (L&D) units 
was designed to document and learn from the experiences and outcomes of five L&D units as 
they implemented improvements in their teamwork practices over a one-year period. The study 
had the following objectives:

• Objective 1: Better understand the conditions and actions required for hospital L&D 
units to achieve effective and sustainable teamwork practices.

• Objective 2: Assess the extent to which successful adoption of teamwork practices may 
influence the experiences of L&D staff and patient outcomes. 

Background

Inadequate teamwork and communication during health-care delivery contributes to adverse 
patient events (Petersen et al., 1994; Kachalia et al., 2007; Arora et al., 2007). Teamwork is a 
sustained effort using shared skills (Morey, Simon, Jay, Wears, et al., 2002). Installing a team 
structure in an organization, however, does not automatically result in effective teamwork. 
Effective team performance requires cooperation among team members in pursuing a shared 
goal, effective communications within the team, adequate organizational resources and sup-
port, and shared acknowledgement of participating members’ roles and abilities (McGrath, 
1984; Campion, Medsker, and Higgs, 1993; Stevens and Campion, 1994). 

MedTeams™ and TeamSTEPPS are two generations of a health-care teamwork model 
based on crew resource management (CRM) (Morey, Simon, Jay, and Rice, 2002; Morey, 
Simon, Jay, Wears, et al., 2002). The two models are similar, with TeamSTEPPS being a more-
recent refinement of the MedTeams model. Both are evidence-based systems to improve team-
work among health-care professionals. These models consist of four teamwork competency 
sets, along with a set of specific teamwork skills or practices (to which we refer as practices in 
this report). The four competency sets (DoD, 2005) are as follows:

• leadership: the ability to direct and coordinate the activities of other team members 
• situation monitoring: the process of actively scanning situational elements to gain aware-

ness of the situation in which the team functions
• mutual support: the ability to anticipate and support other team members’ needs through 

accurate knowledge about their responsibilities and workload
• communication: the process by which information is clearly and accurately exchanged 

among team members. 
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Study Approach and Design

Basic Study Design

The study design was based on a quality improvement (QI) framework. According to the QI 
model, effective quality improvement comes about through regular, incremental changes in 
the practices of interest, guided by measurement, monitoring, and feedback on performance. A 
successful QI initiative will motivate staff to plan, execute, and evaluate organizational change 
(Imai, 1986; Solberg et al., 1998; Cox, Wilcock, and Young, 1999; Glezerman et al., 1999; 
Schwab et al., 1999; Gandhi et al., 2000; Harris et al., 2000; Laurila et al., 2001).

The use of the QI framework and a case-study approach allowed us to take advantage 
of the natural variation in implementation activities across five participating L&D sites. The 
ultimate goal was for all the L&D units to fully implement all the practices in the teamwork 
model, regardless of which model (MedTeams or TeamSTEPPS) they chose. Each unit devel-
oped and carried out an implementation strategy that it felt worked best for its unit and team 
and reflected its situation and performance issues. This approach acknowledges that each orga-
nization has unique circumstances and needs and, therefore, will be most effective by pursuing 
a QI strategy that responds to its unique situation. 

The study design included a process evaluation, through which we explored, as case stud-
ies, the multiple factors involved in the implementation processes of the five participating 
L&D units. The longitudinal design for the process evaluation enabled us to observe the L&D 
units for a year and to gain an understanding of (1) changes in the experiences of the L&D 
units in implementing teamwork-practice improvements and (2) the evolution of their imple-
mentation activities over time in response to those experiences. The design also included an 
outcome evaluation, in which we used a before-and-after design for analysis of effects on staff 
perceptions and knowledge and a time-series design for analysis of effects on patient outcomes. 

Participating Labor and Delivery Units

Five hospitals participated in this study: two military and three civilian hospitals. We selected 
these L&D units for participation because they had made an explicit commitment to improv-
ing teamwork practices. 

• Site 1: This site is a large L&D unit in a community hospital with no medical residency 
program. The unit had not acted to implement teamwork improvements until the start of 
this study. When work began, it was with a strong sense of urgency because the hospital 
board of directors had made teamwork a high priority and was pushing for fast action. Its 
basic approach was structured and strongly proactive. 

• Site 2: This site is an academic medical center in an urban area and is a referral center 
for other hospitals (many of them difficult-delivery cases). The unit had begun teamwork 
improvement in the year before this study started, but its momentum had eroded. It 
used this study to inject new energy into the work to further its progress. The L&D unit 
took an approach of pursuing incremental progress by implementing subsets of teamwork 
practices over time, rather than working with many practices at once. 

• Site 3: This site is a large L&D unit in a suburban hospital with a medical residency pro-
gram. Although it had been an intervention site in the original L&D teamwork study, the 
site had not previously implemented most aspects of teamwork practices. Its approach was 
to work on a variety of specific practices using a flexible strategy. 
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• Site 4: This site is a large L&D unit in a regional referral center with a medical residency 
program. It had been an intervention site in the original L&D teamwork study, and it 
had already implemented many aspects of teamwork practices. As a result, it took a grad-
ual, incremental approach to working with specific teamwork practices during the study, 
focusing on refining and reinforcing individual practices. 

• Site 5: This site also is a large L&D unit in a regional referral center with a medical resi-
dency program. The unit had not acted to implement teamwork improvements until the 
start of this study. It took an incremental approach to working with specific teamwork 
practices, taking time to reinforce those being implemented at each time. 

The participating hospitals applied two basic strategies for implementing improved team-
work practices: (1) training for staff in the skills and practices involved in team-based care and 
(2) carrying out a variety of actions to encourage L&D staff to adopt teamwork practices as 
part of their care processes. 

Research Questions for the Study

The evaluation was designed to address its two objectives and four associated research ques-
tions, two of which addressed each study objective, as summarized in this section. The first 
objective was addressed by the process evaluation, and the second objective by the outcome 
evaluation. 

• Objective 1: Better understand the conditions and actions required for hospital L&D 
units to achieve effective and sustainable teamwork practices, by asking the following 
research questions:
 – What training and actions are required to achieve a high level of teamwork in the 
L&D process?

 – How strongly do self-reported experiences in implementing teamwork improvements 
correlate with actual levels of teamwork as measured by direct observation of the L&D 
process? (Note that, in order to examine the extent to which the sites had strengthened 
their teamwork practices, we used a combination of qualitative, self-reported interview 
data and observation data. Because we did not have baseline observation data [due to 
budget constraints], we could not directly examine changes in observed practices from 
baseline to the end of the study.)

• Objective 2. Assess the extent to which successful adoption of teamwork practices may 
influence staff experiences and patient outcomes, by asking the following research 
questions: 

 – How does achieving effective teamwork affect the perceptions and experiences of staff 
working in L&D units?

 – What effects does effective teamwork have on L&D outcomes for mothers and new-
born infants?

The logic model in Figure S.1 identifies the steps taken by the hospitals in implementing 
teamwork improvements and shows how the evaluation interfaced with those activities. The 
middle row of the model (“Hospital L&D units”) represents a three-step sequence of teamwork 
status, starting with baseline status, moving to changes in teamwork practices resulting from 
improvement activities, and ultimately leading to improved team-based care. The top row of 
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the model represents the training provided, including the initial training of unit staff, follow-
up coaching, and refresher training over time. Finally, the bottom row of the model represents 
the approach and data-collection schedule for our evaluation of the implementation process. 

Data Collection

Process Evaluation. We collected data for the process evaluation to document the evo-
lution of the L&D units’ teamwork-improvement activities, successes achieved, challenges 
encountered, and the pace at which they adopted the specific teamwork practices delineated in 
either the MedTeams or TeamSTEPPS curriculum. We gathered data on the extent to which 
they implemented teamwork training, took advantage of coaching, initiated other initiatives, 
or experienced disruptions that might affect process and outcome measures. 

Outcome Evaluation. Data for measuring changes in staff perceptions and knowledge 
over time were collected in a staff survey conducted twice during the study period. To estimate 
effects on patients, we used the Adverse Outcome Index (AOI) and the Weighted Adverse 
Outcome Score (WAOS), which are L&D outcome measures developed as part of the previous 
L&D clinical trial funded by DoD (Mann et al., 2006). The AOI is a measure of the frequency 
of adverse delivery outcomes divided by the total number of deliveries. The WAOS captures 
the severity of these outcomes by weighting each outcome measure by a weight that represents 
the severity of the outcome. The National Perinatal Information Center (NPIC) calculated 
hospital-level rates for these measures on a quarterly basis, using hospital discharge data pro-
vided to it by the participating hospitals. 

Findings: Teamwork Implementation

The results of the process evaluation highlighted that, whereas the L&D units used a diver-
sity of implementation approaches, several key factors appear to be required for achieving 

Figure S.1
Evaluation Components for the Labor and Delivery Teamwork Training Study
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teamwork improvements. Here, we summarize our results for each of the research questions 
addressed by the process evaluation. 

What Training and Actions Are Required to Achieve a High Level of Teamwork in the Labor 
and Delivery Process?

The key factors required for successful implementation appear to be early emphasis on the 
teamwork competency of communication, along with effective training and coaching, support 
of a facilitator to keep the process on track, and perseverance in working toward practice adop-
tion by staff working on the unit. The other three teamwork competencies—leadership, situa-
tion awareness, and mutual support—also are important to achieve, and they were addressed 
successfully using a variety of approaches. For choices regarding introduction of the specific 
teamwork practices, the team huddle/brief (a tool for reinforcing the plans already in place for 
the treatment of patients, assessing the need to change plans, and developing a shared under-
standing of the plan of care among team members) is an important practice to adopt early in 
the implementation process. It appears that the remaining practices can be addressed in the 
order that each unit finds to be most appropriate. (See Appendix A for a complete list and defi-
nitions of the specific team practices.)

The sites came to recognize the importance of providing initial teamwork training for all 
staff. Several of the sites did initial training for only part of their staff because of budget con-
straints or operational trade-offs. All of these sites stated that this led to slower staff buy-in and 
delays in adoption of practices. The sites also reported substantial difficulties in getting staff 
trained later using coaching or informal training. 

Typical challenges the sites experienced from external sources included staff shortages, 
construction projects, and competing initiatives. A common internal challenge was initial staff 
resistance to teamwork improvement. Such resistance tended to decline with time as staff 
gained experience with teamwork and saw its benefits. Tension between physicians and nurses 
can also be expected early in the implementation process.

How Strongly Do Self-Reported Experiences in Implementing Teamwork Improvements 
Correlate with Actual Levels of Teamwork as Measured by Direct Observation of the Labor 
and Delivery Process?

The observation scores for teamwork performance varied across sites, across time periods within 
sites, and across teamwork aspects within sites. The levels and variations in teamwork scores for 
each site were consistent with self-reported implementation status as of the end of the study. 
These results highlight the potential value of using observational studies to track progress as 
teams try to improve teamwork practices. Observations by an external expert can provide 
objective data to identify issues and guide subsequent implementation actions. 

Findings: Effects of Teamwork Improvement on Staff and Patients

The outcome-evaluation results suggested that the teamwork implementation efforts of the 
participating L&D units influenced staff experiences working in the units, but effects for 
maternal and newborn outcomes were observable only for site 2. We summarize here what we 
learned regarding each of the research questions addressed by the outcome evaluation. 
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How Does Achieving Effective Teamwork Affect the Perceptions and Experiences of Staff 
Working in Labor and Delivery Units?

We found improvements in staff perceptions of teamwork, especially for domains closest to 
teamwork in the L&D units—teamwork practices, communication openness, and teamwork 
climate—as well as for quality of work-life and teamwork knowledge. However, the sites varied 
with respect to the domains for which staff perceptions improved, ranging from improvements 
for all five domains for site 1 to improvement in only one domain for site 3.

We also found significant relationships between improvements in L&D unit staff per-
ceptions and two of the three measures for implementation actions identified as potentially 
important—coaching and extent of initial training and facilitator support during the team-
work implementation process. Their effects varied across the domains of staff perceptions. Staff 
perceptions did not appear to be affected by how many of the specific teamwork practices 
the units had actually implemented. These results suggest that successful adoption of a large 
number of the specific teamwork practices may not be an important factor in changing staff 
perceptions and knowledge of teamwork in the L&D units. 

What Effects Does Effective Teamwork Have on Labor and Delivery Outcomes for Mothers 
and Newborn Infants?

The only effect found for maternal and newborn outcomes was a reduction in the AOI for 
site 2 during the teamwork implementation period. Although the AOI trend for site 2 declined, 
its WAOS trend did not change, nor were there changes in WAOS trends for the other sites. 
These results suggest that site 2 might have reduced the frequency of less-severe patient events 
but not total overall severity. This interpretation was supported by the site lead, who reported 
that the team continued to experience infrequent, high-severity events, even though overall 
event frequency had declined. 

These generally null findings may reflect the nature of the outcome measures used. Most 
of them are very low-frequency adverse events, for which stable trends are difficult to establish. 
The successes reported by the participating L&D units during the study suggested that their 
work was having effects on their care delivery for patients, which pointed to other possible can-
didate measures. For example, sites reported that they affected emergency Cesarean sections 
(C-sections), C-section infection rates, and customer satisfaction. 

Synthesis of Findings

This longitudinal study provided rich information about the processes and dynamics of 
improving teamwork practices. The study also revealed the complexities of these processes, 
which require a major cultural change within the L&D units and cannot be done quickly. To 
assess the relationships between the L&D units’ implementation processes and their associ-
ated outcomes, we combined the results from the process evaluation and outcome evaluation. 
In Table S.1, we delineate the implementation methods used by each L&D unit, characterize 
the unit’s progress in adopting teamwork practices, and list effects on outcomes. We group the 
sites according to whether they had pursued teamwork improvements before the study began. 

The experiences of these L&D units indicate that substantial progress is possible in one 
year of implementing teamwork practices and that proximal outcomes, such as staff knowl-
edge and perceptions, can be improved. More than a year of implementation effort is required 
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to achieve a high level of performance on teamwork practices. At the end of the study, all of 
the sites reported that their work was not done and that they intended to continue working 
on teamwork improvements. The scores the five sites received in the observation study support 
this premise. The two sites that had worked on teamwork prior to the study had higher scores 
than the other three sites. 

These results suggest that two dynamics might be involved in later years of implementa-
tion. First, momentum from the first year might continue into later years, such that subse-
quent implementation might reinforce continued improvement. This premise is supported by 
the high performance scores of sites 2 and 4. Second, it might not be possible to sustain high 
intensity in implementation beyond the first year. Thus, the less-intense strategies of these two 
sites might represent expected levels of activity for later implementation years. 

Implications

The study results reinforce the importance of developing and implementing a well-crafted 
strategy by training staff in the L&D units, working with staff to introduce practices, and pro-
viding coaching on effective use of those practices. We see this in the summary of results from 
the process evaluation. We also hear these messages in the retrospective assessments by the 
participating L&D units, including the importance of persevering in the pursuit of their strat-
egy over time (summarized in Chapter Three). These findings are consistent with the guidance 

Table S.1
Summary of Results Regarding Implementation Progress and Outcome Changes, by Site

Progress

No Previous Work 
on Teamwork 

Previously Worked 
on Teamwork

Site 1 Site 3 Site 5 Site 2 Site 4

Baseline status No work No work No work Work Work

Implementation action

Proactive strategya xxx x xx xx x

Active implementation teama xxx xx xx xx x

Had a facilitator x x

Trained all staff x x

Used ongoing coaching x x x

Practices implementedb 8 3 3 4 3

Observed teamwork practicesc 3.3–4.0 2.8–3.0 3.4–3.9 3.7–4.1 4.5–4.6

Outcome changes

Staff perceptions improved 5 1 4 3 3

Reduction in AOI x

a x = weak. xx = moderate. xxx = strong.
b Of a total of nine teamwork practices.
c Observed at the end of the study; average scores out of a total of 5 points.
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provided by the Agency for Healthcare Research and Quality (AHRQ) on its TeamSTEPPS 
website (AHRQ, undated). 

The study identified some key factors required by any given strategy for teamwork improve-
ment, but it did not point to a standard template for implementation. This result implies that 
there may not be one fixed “intervention” that could be tested in comparative-control studies 
to develop further evidence for teamwork practices. 

We selected L&D units for the study that had committed to achieving teamwork improve-
ment. We made this selection based on published evidence that successful adoption of new 
practices requires hard work and perseverance. This premise was supported by the insights 
obtained from the participating L&D units, all of which highlighted the need for such com-
mitment to make progress. Therefore, we identify the reference group for generalizability as 
being other L&D units that also are committed to making such improvements. It is possible 
that, if other L&D units were observed as additional case studies, different factors or strate-
gies might emerge that also influence implementation success. We encourage further work in 
this area to test these findings with additional case studies, which could help build a depth of 
evidence across a larger number of organizations.
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CHAPTER ONE

Introduction and Background

Research Objectives

This study was designed to document and learn from the experiences and outcomes of five 
hospital labor and delivery (L&D) units as they implemented improvements in their teamwork 
practices over a one-year period. The study had the following objectives:

• Objective 1: Better understand the conditions and actions required for hospital L&D 
units to achieve effective and sustainable teamwork practices.

• Objective 2: Assess the extent to which successful adoption of teamwork practices may 
influence the experiences of staff working in the units and outcomes for patients. 

It is well documented in the quality-improvement (QI) literature that successful imple-
mentation of new or improved health-care practices requires commitment and perseverance by 
the providers carrying out the implementation, coupled with well-designed intervention strate-
gies (Kuperman et al., 1991; Messina, 1997; Larson, 2002; Lindenauer et al., 2004; Pronovost 
and Holzmueller, 2004). It also is understood that many patient-safety practices are system-
level interventions that involve multiple actions functioning collectively to achieve effective 
practice adoption (Leape, Brennan, et al., 1991; Leape, Berwick, and Bates, 2002; Farley et al., 
2007, Chapter Four). 

Teamwork practices, also referred to as team-based care, represent one system-level patient-
safety practice. Using a system theory model, team-based care encompasses team inputs, team 
processes, and team outputs, all of which occur over time. Team inputs include the charac-
teristics of the tasks to be performed, the elements of the context in which work occurs, and 
the attitudes that its members bring to a situation involving teamwork. Team processes are 
team interactions and coordination necessary to achieve specific goals. Team outputs consist 
of products derived from the team’s collective efforts (McGrath, 1984; Hackman, 1987; Ilgen, 
1999). 

To meet our research objectives, we designed this study to address both the multifaceted 
nature of team-based care and the known requirements for successful implementation. We 
sought to examine the underlying relationships between teamwork training provided to staff 
in the L&D units and the subsequent actions that the L&D units implemented to improve 
their teamwork practices (with the goal of achieving strong, team-based care). We specifically 
wanted to understand which aspects of the implementation strategies and actions appeared 
to be most important to achieve successful adoption of the teamwork practices, and to assess 
effects of those practices on relevant outcomes. 
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Background

The Value of Teamwork in Health-Care Delivery

Inadequate teamwork and communication during provision of health-care services have been 
identified as important factors in adverse events that occur for patients. For example, many 
adverse events are related to communication failures and errors in patient hand-offs (e.g., from 
one department to another during an inpatient stay, or from one provider to another in ambu-
latory care), which could be prevented by use of effective teamwork practices, including struc-
tured communication methods (Petersen et al., 1994; Kachalia et al., 2007; Arora et al., 2007). 

Recognizing the importance of teamwork and communication in medical care and patient 
safety, and their omission from medical training, the Institute of Medicine (IOM) noted in 
its report To Err Is Human: Building a Safer Health System (Kohn, Corrigan, and Donaldson, 
2000) that approaches to developing effective teams were an area needing the attention of the 
Agency for Healthcare Research and Quality (AHRQ) and private foundations. The IOM has 
also recommended establishing patient-safety programs that provide “interdisciplinary team 
training programs for providers that incorporate proven methods of team training, such as 
simulation.”

Teamwork is a sustained effort performed using a shared set of teamwork skills, although 
it does not require team members to work together permanently (Morey, Simon, Jay, Wears, 
et al., 2002). Installation of a team structure in an organization, however, does not automati-
cally result in effective teamwork. Effective team performance requires that team members 
be willing to cooperate in pursuing a shared goal, such as patient safety. Effective teamwork 
also depends on effective communications within the team, adequate organizational resources 
and support, and shared acknowledgement of each participating member’s roles and abilities 
(McGrath, 1984; Campion, Medsker, and Higgs, 1993; Stevens and Campion, 1994). 

Although numerous models of effective teamwork exist, recent models focus on the spe-
cific competencies that individual team members need to possess to engage successfully in 
teamwork (Cannon-Bowers et al., 1995). Three types of competencies have been identified as 
being critical for effective teamwork: (1) teamwork-related knowledge, (2) teamwork-related 
skills, and (3) teamwork-related attitudes (Cannon-Bowers et al., 1995; Stevens and Campion, 
1994; O’Neil, Chung, and Brown, 1997). 

An important reference point for health-care teamwork models has been the crew resource 
management (CRM) concept that has been widely used in aviation to improve flight safety. 
CRM is a training model that emphasizes the role of human factors in high-risk, high-stress 
environments, which can apply to many health-care situations. The scientific evidence for 
application of CRM teamwork principles to medicine was examined in the patient-safety evi-
dence report Making Health Care Safer: A Critical Analysis of Patient Safety Practices (AHRQ, 
2001), which evaluated current evidence regarding the effectiveness of a total of 79 patient-
safety practices. 

The evidence report rated the evidence for teamwork practices as being at a level of lower 
impact or strength of evidence (the other three rating categories were highest, medium, or 
lowest impact or strength of evidence). It found that, as of 2001, most studies of CRM and 
other teamwork practices focused on the quality of teamwork training and that no evidence 
was available yet that linked improvements in team performance to better safety outcomes. 
The report also indicated that further research on teamwork practices was likely to be benefi-
cial (the other category was likely to be highly beneficial) (AHRQ, 2001). Subsequent research 
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has generated additional findings that address teamwork practices, although evidence regard-
ing teamwork’s effects on improvements in patient-safety outcomes continues to be limited 
(Sorbero et al., 2008). 

The National Quality Forum has identified team-based care as one of 30 practices 
included in its list of safe practices, which was first established in 2003 and has been updated 
twice since then (NQF, 2003, 2007, 2009), thus making such care a priority for implemen-
tation by U.S. health-care providers. In addition, AHRQ has developed a toolkit to support 
providers in implementing TeamSTEPPS, a model of teamwork originally developed by the 
U.S. Department of Defense (DoD) that has been used by hospitals across the United States 
(AHRQ, undated; Morey, Simon, Jay, and Rice, 2002; Morey, Simon, Jay, Wears, et al., 2002). 

The MedTeams and TeamSTEPPS Systems

MedTeams and TeamSTEPPS are two generations of a health-care teamwork model developed 
based on CRM principles (Morey, Simon, Jay, and Rice, 2002; Morey, Simon, Jay, Wears, et al., 
2002). The two models are closely similar, with TeamSTEPPS being a more-recent refinement 
of the MedTeams model. MedTeams/TeamSTEPPS is an evidence-based teamwork system to 
improve communication and teamwork skills among health-care professionals. Some of the 
L&D units participating in this study worked with the MedTeams model, which was in use 
at the time they first became involved in teamwork improvement, and others worked with the 
more-recent TeamSTEPPS model. The training provided to all the L&D units at the start of 
this study used the TeamSTEPPS model. 

The model contents consist of a set of basic teamwork competency sets that should be in 
place in an organization, along with a set of specific teamwork practices through which the 
teamwork competencies can be achieved. The models are compared in Table 1.1, organized 
according to a set of criteria for effective teamwork training (Salas, Rhodenizer, and Bowers, 
2000). The two models are similar, with only minor differences seen in their sets of key com-
petencies and the specific teamwork practices. 

We organized our data collection for the evaluation based on the TeamSTEPPS com-
petencies and teamwork practices. The four basic competency sets of teamwork specified in 
TeamSTEPPS are defined as follows (DoD, 2005):

• leadership: the ability to direct and coordinate the activities of other team members 
• situation monitoring: the process of actively scanning situational elements to gain aware-

ness of the situation in which the team functions
• mutual support: the ability to anticipate and support other team members’ needs through 

accurate knowledge about their responsibilities and workload
• communication: the process by which information is clearly and accurately exchanged 

among team members. 

The teamwork practices to be applied to achieve successful performance in the four team-
work competencies are as follows (DoD, 2005):

• team huddle/brief 
• status of patient, team members, environment, and progress (STEP) 
• debriefs
• the two-challenge rule
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• describe, express, suggest, and consequences (DESC) script 
• collaboration
• situation, background, assessment, and recommendation (SBAR) 
• call-outs
• check-backs
• hand-off techniques.

Each of the practices is mapped to one of the four basic teamwork competencies, thus 
providing an implementation structure for health-care providers. These specific teamwork 
practices are described in Appendix A. 

A Clinical Trial That Tested Teamwork Practices

The need for additional evidence regarding the effectiveness of team-based care was addressed 
in a cluster-randomized control trial conducted from 2002 through 2004. This study assessed 
the effects of teamwork training for L&D teams on patient safety and other outcomes for 
mothers and their newly delivered infants (Nielsen et al., 2007). 

Table 1.1
Comparison of TeamSTEPPS and MedTeams, Organized by Criteria for Assessing Teamwork Training 
Programs

Training Criterion TeamSTEPPS MedTeams

Behavior-based curriculum 4- to 5-hour training 6-hour training

Provides tools and approaches for 
measuring teamwork 

Patient and staff satisfaction
AHRQ surveys on patient-safety 
culture 

Patient and staff satisfaction
Team behavior observations

Utilizes scenario-based training Real-case vignettes
Videotaped vignettes

Real-case vignettes

Evaluates training Course evaluation Course evaluation

Instills principles of practice and 
feedback

Real-case vignettes
Practical application activities
Scenario-based role play and 
coaching practicum

Real-case vignettes
Test-your-knowledge activities
Scenario-based role play and 
coaching practicum

Utilizes an enterprise view of 
training effectiveness

Training and evaluation performed 
locally but monitored and managed 
centrally 

Training and evaluation performed 
locally but monitored and managed 
centrally

Instills principles of teams and 
teamwork

Train-the-trainer model, CRM-based Train-the-trainer model, 11 CRM-
based

Key competencies: leadership, 
situation monitoring, mutual 
support, communication

Key competencies: team structure 
and formation, planning and 
problem-solving, communication, 
workload management, improve 
team skills

Teamwork practices: team huddle/
brief, debriefs, STEP, two-challenge 
rule, DESC script, collaboration, 
SBAR, call-outs, check-backs, hand-
off techniques

Teamwork practices: team 
structure and meeting, situation 
awareness, shared mental model, 
cross-monitoring, two-challenge 
rule, check-back, task assistance, 
teamwork review, situational 
teaching and learning, peer coaching
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That study was performed to validate the MedTeams teamwork training system in the 
L&D setting. DoD, Beth Israel Deaconess Medical Center (BIDMC), and Controlled Risk 
Insurance Company/Risk Management Foundation (CRICO/RMF) funded the study. L&D 
units in 15 civilian and military hospitals participated in the study, with the units being ran-
domly assigned to intervention and control groups. L&D staff in the intervention group were 
trained using a standardized teamwork-training curriculum based on CRM that emphasized 
communication and team structure. Those in the control group did not receive this training. 

This training intervention did not have a detectable effect on the patient outcomes or 
most of the process outcomes measured in the study (Nielsen et al., 2007). Although the 
design of this study originally included both outcome analysis and assessment of the teamwork 
implementation process, the process assessment was dropped due to cutbacks in study funding. 
Therefore, the study could not assess how the participating hospitals implemented the team-
work practices in which they were trained. As a result, the authors did not have the informa-
tion they needed in order to explore which factors might be related to the negative outcomes. 

Nielsen et al. considered several possible explanations for these negative results, including 
ineffectiveness of the training, need for more-intensive training, inadequate time allowed for 
implementation of the practices learned, and inadequate timeline for observing outcome effects. 
Their subsequent experience in implementing teamwork indicated that nine to 12 months may 
be required before a significant decline in patient outcomes would be observable (Nielsen et al., 
2007). 

A central issue of the clinical trial study was that the intervention defined for the study 
was only the initial teamwork training (with no subsequent implementation support for the 
L&D units). This issue led to the following specific study design issues: 

• After the teamwork training was completed, the intervention sites were left on their 
own to implement teamwork practices, with no training or support on the QI methods 
required to make improved teamwork a reality. 

• The initial training also was not followed by any subsequent coaching or refresher train-
ing on the teamwork practices as the L&D units worked on implementing teamwork 
improvements. 

• The absence of a process evaluation prevented the study team from observing and docu-
menting the extent to which the intervention sites actually implemented teamwork prac-
tices following their training.

• Other possible outcomes were not examined, such as changes in care processes, efficien-
cies, or staff experiences. 

• Trends in outcome measures tracked during the study were quite short, so they might not 
have captured changes in outcomes that require more time to become observable. 

Overview of the Evaluation

The evaluation study presented in this report was designed to address the issues that may have 
contributed to the negative findings of the earlier study. The first three issues are related to the 
implementation work involved in achieving adoption of improved teamwork practices—lack 
of support as hospitals implemented teamwork practices, no coaching or refresher training, 
and absence of a process evaluation. The other two issues relate to limitations of the outcome 
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analysis of effects of teamwork practices—outcome measures limited to patient outcomes and 
use of a short timeline for assessing changes in outcomes. 

Quality-Improvement Framework

Our evaluation design was based on a QI framework. According to this framework, effec-
tive quality improvement comes about through regular, incremental changes in the practices 
of interest, guided by measurement, monitoring, and feedback on performance (Imai, 1986). 
Hundreds of articles have been published about specific QI applications for health-care ser-
vices, which had varying levels of success in achieving their goals. Examples include appli-
cations in obstetric care, prescription drugs, primary-care services, emergency departments, 
radiology, and surgical care (Solberg et al., 1998; Cox, Wilcock, and Young, 1999; Glezerman 
et al., 1999; Schwab et al., 1999; Gandhi et al., 2000; Harris et al., 2000; Laurila et al., 2001). 
These experiences have shown consistently that effective implementation is the key to achiev-
ing performance improvements. A QI program needs to motivate the staff at each delivery site 
to plan, execute, and evaluate organizational change. 

We combined the QI framework with a case-study approach that allowed us to embrace 
the natural variation in implementation activities across the participating L&D units, rather 
than attempting to have the L&D units implement the same intervention. The goal was for all 
the L&D units to fully implement all the practices included in the teamwork model. However, 
they were not “locked in” to a uniform set of steps for implementing the model and its specific 
teamwork practices. Each unit developed and carried out an implementation strategy that it 
felt worked best for its unit and team, one that would reflect its situation and performance 
issues. 

In addition, we chose for participation in the study five L&D units that had made an 
explicit commitment to improving teamwork practices. We do not believe that this prevented 
us from examining the generalizability of the evaluation results to other L&D units. Rather, 
the reference group for generalizability consists of other units that also are committed to 
these changes. Our rationale is based on the general recognition in QI science that success-
ful adoption of a new practice takes work and perseverance (Kuperman et al., 1991; Larson, 
2002; Pronovost and Holzmueller, 2004), and those that do not persevere tend not to achieve 
improvements. 

Relationship Between the Teamwork Implementation and Our Evaluation

We made a distinction between the implementation activities of the participating L&D units 
and the evaluation we conducted to learn from their experiences. The logic model in Figure 1.1 
identifies the steps taken by the hospitals in implementing teamwork improvements and shows 
how our evaluation related to those activities. The middle row of the model (Hospital L&D 
units) represents a three-step sequence of teamwork status, starting with baseline status, moving 
to change in teamwork practices resulting from improvement activities, and ultimately lead-
ing to improved team-based care. The top row of the model represents the training provided, 
including the initial training of unit staff, follow-up coaching, and refresher training over time. 
Finally, the bottom row of the model represents the approach and data-collection schedule for 
our evaluation of the implementation process. 

For our evaluation, we identified four research questions, two of which addressed each 
study objective (noted earlier at the beginning of this chapter and repeated below). The first 
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objective was addressed by the process evaluation, and the second objective was addressed by 
the outcome evaluation. 

• Objective 1: Better understand the conditions and actions required for hospital L&D 
units to achieve effective and sustainable teamwork practices, by asking the following 
research questions:
 – What training and actions are required to achieve a high level of teamwork in the 
L&D process?

 – How strongly do self-reported experiences in implementing teamwork improvements 
correlate with actual levels of teamwork as measured by direct observation of the L&D 
process?

• Objective 2: Assess the extent to which successful adoption of teamwork practices may 
influence the experiences of staff working in the units and outcomes for patients, by 
asking the following research questions:
 – How does achieving effective teamwork affect the perceptions and experiences of staff 
working in L&D units?

 – What effects does effective teamwork have on L&D outcomes for mothers and new-
born infants?

A more detailed description of our study approach and methods appears in Chapter Two.

Organization of This Report

The remaining chapters of this report present the methods (Chapter Two), results (Chapters 
Three and Four), and conclusions (Chapter Five) of our evaluation. The process-evaluation 
results are presented in Chapter Three, and the outcome-evaluation results are presented in 
Chapter Four. The outcome-evaluation results include effects of teamwork implementation on 

Figure 1.1
Evaluation Components for the Labor and Delivery Teamwork Implementation Study
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staff working in the units, and effects on patient outcomes. Chapter Five presents a discussion 
of our results, draws conclusions from the study, and explores their implications. 
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CHAPTER TWO

Study Design and Methods

In this section, we describe in detail the design and methods used for evaluating teamwork 
practice implementation by the five participating L&D units. There were two parts to this 
evaluation: (1) a process evaluation of the implementation process itself and (2) an outcome 
evaluation of the effects that improved use of team-based care had on staff perceptions and 
knowledge and on patient outcomes. 

We first present the conceptual model that guided our data collection and analysis for the 
evaluation, which is grounded in the principles of QI implementation processes. Then we give 
a brief overview of the evaluation design, derived from this model. Next, we describe how we 
selected the L&D units for the study and profile their characteristics. In the rest of the chap-
ter, we present in detail the methods used for the process evaluation and outcome evaluation. 
Finally, we end the chapter with a discussion of the limitations of the evaluation. 

Conceptual Model for Quality-Improvement Implementation

Hundreds of papers have been published that report results of health-care providers’ QI efforts. 
Many of the same factors are reported repeatedly in these papers as having affected (either 
positively or negatively) the degree of success that organizations had in implementing the per-
formance improvements they sought (for example, Alexander et al., 2006; Gross et al., 2001; 
Taylor et al., 2009).

Rycroft-Malone et al. (2002) developed a model that specifies that successful implementa-
tion of evidence-based care practice is a function of three core elements—the level and nature 
of the evidence for the practice, the context or environment into which implementation is to 
take place, and the methods used to facilitate the process. The models used by many QI experts 
(e.g., Institute for Healthcare Improvement) to guide QI activities are built on these elements. 

The AHRQ TeamSTEPPS system also applies QI methods in its guidance to hospi-
tals that are implementing TeamSTEPPS. On its TeamSTEPPS website, AHRQ states that 
a successful TeamSTEPPS initiative requires a thorough assessment of the organization and 
its processes and careful development of an implementation and sustainment plan (AHRQ, 
undated). To this end, it specifies the following phases for TeamSTEPPS adoption and pro-
vides guidance for carrying out each phase:

Phase 1. Assess the Need—determine an organization’s readiness for undertaking a 
TeamSTEPPS-based initiative by performing a training needs analysis. 
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Phase 2. Planning, Training, and Implementation—carry out the training and implementa-
tion of teamwork tools and strategies, as determined most appropriate for the organization 
(from full implementation of all tools to partial implementation of some tools or in some 
departments; called a “dosing strategy” in TeamSTEPPS parlance), while maintaining the 
primary learning objectives. 

Phase 3. Sustainment—sustain and spread improvements in teamwork performance, clini-
cal processes, and outcomes resulting from the TeamSTEPPS initiative, by ensuring that 
opportunities exist to continue use of the tools and strategies taught, and provide continual 
reinforcement of the TeamSTEPPS principles, following the initial implementation activi-
ties. (AHRQ, undated)

The conceptual model we adopted for this evaluation encompasses the core elements 
involved in QI implementation, and it emphasizes stakeholders’ role in the dynamics of 
the implementation process. This model was developed for use in evaluations of QI initia-
tives undertaken by providers to improve their performance on the Consumer Assessment 
of Healthcare Providers and Systems (CAHPS) survey, and it has been used in other studies 
(Farley et al., 2007). This framework, presented in Figure 2.1, consists of concentric levels of 
components, with stakeholders involved at two of those levels. At the center of the model is the 
intervention itself (in which the stakeholders are the implementation-team leads), team mem-
bers, and other directly involved staff. 

The intervention works within the organizational environment, including organizational 
philosophy and capacity. Stakeholders within this environment include executive leadership, 
as well as staff in other units or departments, whose responses to an intervention can affect its 

Figure 2.1
Conceptual Model for a Quality-Improvement Initiative
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progress. In addition, patients and families are key stakeholders, as the people served by the 
organization, who likely vary in characteristics and preferences for care. Finally, the organiza-
tion operates within a larger external environment, which may affect its activities either posi-
tively or negatively. 

Information on each of the elements of this model was collected in the process evaluation 
by including questions on the interview protocols relevant to each element, including attention 
to the involvement and reactions of various stakeholder groups to the teamwork-practice imple-
mentation activities. We also examined which implementation actions were undertaken at dif-
ferent points of time during the implementation period. For example, we documented when 
and how the implementation team was organized, when training was provided and to whom, 
and when work was initiated on adopting the individual teamwork practices (see Table 1.1 in 
Chapter One). 

Overview of the Evaluation Design

As described in Chapter One, each evaluation component was designed to collect and analyze 
data to address one of the two study objectives (see Table 2.1).

Both the process and outcome evaluations were essential to being able to achieve our 
study goals of understanding the dynamics of the teamwork-improvement process and how 
that process ultimately affects desired outcomes. By tracking the activities of the L&D units 
throughout a one-year study period and examining effects of those activities on staff and 
patient outcomes, we could assess which structures and processes may be needed to achieve 
teamwork improvements and outcome effects. The data-collection components and schedule 
are summarized in Table 2.2. Details of the methods used are described later in this chapter. 

We started data collection on different dates for each participating hospital, depending 
on when the L&D unit scheduled its initial staff training on teamwork skills and practices and 
when it obtained approval from its hospital institutional review board (IRB) to participate in 
the study. Thus, each L&D unit had its own implementation year. We started to collect process 
evaluation and staff survey data for all of the L&D units except one in the spring and summer 
of 2006—two in March 2006, one in April 2006, and one in July 2006. The last L&D units 
experienced a delay in obtaining hospital IRB approval, as a result of which we started data 
collection in July 2007; however, they already had collected baseline staff survey data for their 
own use, which they provided to us as soon as they obtained the IRB approval. To perform our 
analyses, we anchored the start dates for all the L&D units as month 1 of implementation and 
defined timelines relative to that month. 

Table 2.1
Evaluation Components Addressing Study Objectives

Study Objective Evaluation Component

Better understand the conditions and actions required for hospital L&D units to 
achieve effective and sustainable teamwork practices.

Process evaluation

Assess the extent to which successful adoption of teamwork practices may 
influence the experiences of staff working in the units and outcomes for 
patients. 

Outcome evaluation
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The process evaluation documented the extent to which the L&D units implemented 
teamwork training, took advantage of coaching, began other initiatives, or experienced disrup-
tions that might affect process and outcome measures. A site visit to each L&D unit was con-
ducted early in its implementation activities, which allowed us to document and gain insights 
into each unit’s early implementation experiences. At the close of the data-collection period, we 
conducted a final assessment via a two-hour teleconference, in which we gathered data from 
the implementation teams on the status of each L&D unit and lessons learned after a year of 
activity. Throughout the study year, we conducted monthly telephone update interviews with 
the leads of the units’ implementation teams to obtain close-to-real-time data on their progress 
at different points in time. We used the process-evaluation data to document the evolution of 
their teamwork-improvement activities, successes achieved, challenges encountered, and the 
pace at which they adopted the specific teamwork practices delineated in either the MedTeams 
or TeamSTEPPS curriculum. Finally, their self-reported teamwork status at the end of the 
study was compared with data collected in an observation study, also conducted at the end of 
the study. 

In the outcome evaluation, we analyzed two categories of outcomes—patient-safety 
knowledge and perceptions of the staff working in the L&D units, and adverse outcomes 
experienced by mothers and infants served by the units. Data for measuring staff perceptions 
and knowledge, and changes in them over time, were collected in a staff survey conducted 
twice during the study period. To estimate effects on patients, we used the L&D outcome 
measures developed as part of the previous L&D study funded by DoD (Mann et al., 2006), 
which include sets of measures for maternal outcomes and newborn outcomes. The National 
Peri natal Information Center (NPIC) calculated hospital-level rates for these measures on a 
quarterly basis, using hospital discharge data provided to it by the participating hospitals. 

Selection of the Participating Labor and Delivery Units

The hospitals that participated in this study were a subset of the 15 hospitals that were involved 
in the original Labor and Delivery Teamwork Intervention Trial conducted by Nielsen and 

Table 2.2
Schedule of Evaluation Data-Collection Activities

Activity

Timing Relative to Implementation Year

Baseline Early Late

Process evaluation

Group interviews Site visit Final assessment

Update calls Monthly

Direct observation x

Outcome evaluation

staff survey x x

Patient outcomesa x x x

a Patient outcomes were measured on a quarterly basis.
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associates (2007). To identify candidates for participation, we conducted a brief interview with 
the study lead for each hospital, in which we asked about efforts they had undertaken since 
the previous study to implement teamwork improvements and inquired about their interest in 
participating in this follow-up study. 

Our goal was to identify five L&D units from the original study in which the leadership 
of the units had made a commitment to strengthen their teamwork practices and either had 
begun or planned to move forward with QI interventions to do so. In particular, we wanted the 
sample to consist of three civilian and two military hospitals so we could compare experiences 
across these two sectors. We also sought to include both teaching and nonteaching hospitals. 
Ideally, all of the hospitals would have been in the control group of the original study, so that 
we would be able to observe early experiences from their improvement processes. 

The hospital L&D units that participated in the study are listed in Table 2.3. All of the 
L&D units included in the study expressed their commitment to strengthening their team-
work practices, and they stated that they would have pursued this goal even in the absence of 
our evaluation. We achieved the civilian-military mix we sought, as well as the desired varia-
tion in teaching status for the civilian hospitals. 

We were not able to limit the participants to those in the original control group, however, 
for a variety of reasons, including limited implementation activity and lack of interest in the 
study. As a result, the participating hospitals were at varying stages of progress in implementing 
teamwork improvements at the start of the study. Some already had made progress in enhanc-
ing teamwork skills and practices, while others were just beginning their work. Although this 
created some challenges for making accurate comparisons across L&D units, it provided a 
breadth of experience across a longer implementation timeline that enriched the lessons we 
could draw from the study.

We took these differences into account in both the collection and analysis of the data, 
as discussed later for each component of the evaluation methodology. For the process evalua-
tion, differences in practice-implementation status reflected both the extent of work performed 
before our study started and the pace (intensity) of implementation during the study. We 
adjusted for these differences by developing a timeline for each L&D unit that documented 
when it implemented each teamwork practice and anchoring the timeline on the month it 
started the implementation process (as month 1). For the outcome evaluations, we established 
a threshold month that separated the baseline and implementation periods for purposes of 

Table 2.3
Hospital Labor and Delivery Units Participating in This Study

Labor and Delivery Unit Status in Original Study Type of Hospital Deliveries in 2004

Site 1 Control Civilian, community 4,000

Site 2 Control Civilian, academic 1,705

Site 3 Intervention Civilian, teaching 6,700

Site 4 Intervention Military 3,600

Site 5 Control Military 3,000

NOTE: An academic hospital is one that is an integral part of a university and medical-school teaching program. 
A teaching hospital is a community hospital with a residency program. A community hospital does not have any 
medical training program.
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our modeling analysis. This threshold for each L&D unit was placed at the time that the unit 
started the teamwork training for its staff at the start of this study. Our interpretation of the 
outcome trends for each unit took into account both this threshold and the existence of team-
work-implementation activities that predated that threshold. 

Human-Subject Protection Requirements

All the components of the evaluation study were reviewed and approved by the RAND Human 
Subjects Protection Committee (RAND’s IRB), including annual update reviews to ensure 
compliance with informed consent and data privacy requirements. The study also was reviewed 
and approved by the IRBs for DoD’s TRICARE Management Activity (TMA) and each of 
the five participating hospitals. The TMA IRB reviewed the project because TMA funded 
the work, and the hospital IRBs reviewed it because they were participants in the study. The 
hospital IRBs required reviews even though the hospital L&D units were performing the QI 
activities and were the subjects of the RAND study (i.e., not performing the research), which 
reflected the careful approach that many health-care organizations are taking for human-
subject protection and informed consent in health-care research. 

Process-Evaluation Methods

As described earlier, the process evaluation was designed to address the first objective of the 
study and the associated two research questions. The process evaluation addressed each research 
question, as indicated in Table 2.4.

Longitudinal Assessment of Teamwork-Implementation Activities

We developed the data-collection methods for the teamwork-implementation activities to cap-
ture data on each of the activities typically involved in implementing teamwork-improvement 
strategies and interventions (which also apply more generally to most QI activities). The L&D 
unit began by identifying the need for improvement and making a commitment to pursuing 
actions to address it, which the participating units had done before the study started. Then 
the units established implementation or leadership teams, which developed and carried out a 
strategy for actions to improve teamwork practices. The goal of the implementation activities 

Table 2.4
Process Evaluation: Better Understand the Conditions and Actions Required for Hospital Labor and 
Delivery Units to Achieve Effective and Sustainable Teamwork Practices

Research Question Method

What training and actions are required to achieve a 
high level of teamwork in the L&D process?

Collect and analyze longitudinal qualitative data 
on the implementation activities carried out by the 
participating L&D units to assess their progress and 
experiences in achieving teamwork improvements.

How strongly do self-reported experiences in 
implementing teamwork improvements correlate 
with actual levels of teamwork as measured by direct 
observation of the L&D process?

Directly observe teamwork practices in the L&D units 
at the end of the observed implementation period to 
assess their status at that time and relate it to data on 
their implementation activities and on staff perceptions.
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undertaken by the L&D units was to institutionalize the improved teamwork practices so that 
strong, team-based care became an integral part of how the L&D units “do business.” 

The first step in the process of implementing teamwork-practice improvements in each 
L&D unit was to provide training on teamwork practices and skills for L&D staff, including 
physicians, nurses, other clinical staff, and clerical staff. All five units conducted teamwork 
training for the staff at the start of this study, including those who already had received train-
ing as part of the earlier clinical-trial study. The training was followed by active interventions 
by the units’ implementation teams to encourage staff to use these practices and skills as they 
serve patients in the unit. These interventions included ongoing coaching and reinforcement, 
including refresher training as needed. 

We chose a mix of methods to collect data that would give us as clear a perspective as 
possible on how the L&D units undertook each of these activities and their experiences in car-
rying out the work. We used this rich information to examine the research question of what 
training and actions are required to achieve a high level of teamwork in L&D. We also used it 
to help interpret findings from the outcome evaluation about effects that the implementation 
activities had on staff and patients. We describe here each of the data-collection methods used. 

Site Visits to the L&D Units. Within three to four months after each L&D unit performed 
its initial teamwork training, we conducted an on-site evaluation visit to the unit. Each site 
visit lasted one day, during which we conducted a series of individual and group interviews 
with the leaders of the teamwork initiative, the implementation team, and other affected stake-
holder groups. The site visits served the following purposes:

• to gain an understanding of the unit’s dynamics and care processes, which served as con-
text to help us interpret the data collected during the process evaluation

• to gather qualitative data on the unit’s experiences during its planning and early imple-
mentation of teamwork-improvement strategies

• to document and compare the perspectives and experiences of the various groups of stake-
holders, and variations across them, regarding the teamwork-improvement activities.

For each L&D unit, we worked with the implementation lead to develop the itinerary 
for the site visit, and the lead then recruited participants for each of the scheduled interviews. 
Group interviews were conducted with the implementation team, as well as three other stake-
holder groups—physicians, nurses, and other clinic staff. We also did individual interviews 
with the lead staff and higher-level management personnel when we were able to schedule 
them. 

All the interviews were guided by written protocols with questions and probes for topics 
we wanted to address with each individual or group. We developed a matrix consisting of a 
master list of topics and related questions, along with notations that identified the stakeholder 
groups that should be asked each question (see Appendix B). The questions in the matrix 
related to the following major topic areas:

• hospital environment for quality and safety
• patient-safety culture in the L&D unit
• hospital leadership support for L&D teamwork
• the teamwork-improvement team
• teamwork training for the L&D unit staff
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• implementing teamwork improvements
• assessment of L&D teamwork performance
• concluding summary questions on insights gained from experience.

From this matrix, we then created separate interview protocols that contained the relevant 
questions for each of four groups—implementation team and leads, physicians and midwives, 
nurses, and clerical staff. 

We were able to complete the site visits for three civilian hospitals early in their implemen-
tation period, as planned, but we could not do so for the two military hospitals due to delays in 
obtaining approvals from their hospital IRBs. We conducted the visits at the military hospitals 
approximately ten months after they performed their initial training. To adjust for the delay in 
these site visits, we included questions in the interviews with them that probed the history of 
their implementation activities and related effects on stakeholders. Although data from visits to 
the military hospitals are vulnerable to recall bias because respondents were reporting on past 
activities, we obtained useful information from them on the evolution of their implementation 
experiences. We took this issue into account in our interpretation of the process-evaluation 
results. 

Monthly Update Telephone Meetings with Team Leads. The purpose of the monthly 
update telephone meetings was to capture in near-real time the evolution of the teamwork 
implementation activities and related experiences, which could not have been captured as accu-
rately in post hoc interviews due to incomplete or inaccurate participant recall. These telecon-
ferences were held with the key leads for each L&D unit. We developed a monthly update tele-
conference worksheet (see Appendix C) that listed the topics to be addressed in each monthly 
discussion. This worksheet was provided to the unit leads with whom we talked, so that we all 
worked from the same reference material. The emphasis of discussion varied over time, depend-
ing on the current status of each unit in its implementation process, and we decided together 
with them which topics should be the focus of each discussion. These monthly discussions 
yielded important factual data on the timeline of specific activities for the implementation 
process, as well as on the successes and challenges experienced as the teamwork-improvement 
efforts moved forward. For example, each unit lead identified several successes and challenges 
each month, but the nature of those successes and challenges changed over time. 

Final-Assessment Telephone Interviews. At the end of the study year, we closed the 
evaluation by conducting a two-hour telephone interview with each L&D unit, in which we 
asked the participants to share their views and lessons learned as they looked back over their 
experiences in implementing improved teamwork practices. Some of the L&D units used this 
interview as an opportunity to engage their full implementation teams in the review of their 
experiences and progress. Again, we developed a written protocol to guide the discussion, 
which we shared with the unit leads in advance, to help them prepare for the interview (see 
Appendix D). At the start of the interview, we asked them to envision that they were advising 
other L&D unit teams that were about to embark upon the same journey that they had just 
pursued. 

Analysis of Implementation Assessment Results. The qualitative data collected during 
the site visits and teleconferences with the sites consisted of both factual information on the 
steps taken for implementation of the teamwork practices and experiential information on 
the dynamics of the implementation process and how it affected various stakeholders. Using 
standard case-study analysis methods (Miles and Huberman, 1994; Strauss and Corbin, 1998; 
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Ryan and Bernard, 2000), we developed a timeline for each site that showed when it carried 
out each key implementation action. These actions included the organization and operation of 
their implementation teams, provision of initial and follow-up training to unit staff, the intro-
duction of each teamwork practice, and the ultimate integration of each practice into the unit’s 
care processes. We also identified common themes and variations in experiences that could 
help guide similar work by other L&D units, by summarizing the experiential information 
provided by the sites for each question on the interview protocol. 

We considered the factual and experiential process-evaluation results together to assess 
the overall progress of each site in achieving its teamwork-improvement goals and to identify 
factors contributing to that progress. We reviewed our data on the experiences of the five sites 
to identify common themes, as well as differences in patterns of actions and dynamics across 
sites. The focus of this portion of the analysis was on the successes and challenges reported by 
the sites, together with feedback from stakeholder groups interviewed during the site visits. The 
challenges were classified as either actions or events resulting from teamwork implementation 
(internal challenges) or actions or events that originated from outside the unit that affected 
their progress (external challenges). 

Direct Observations of Teamwork Practices in Care Delivery

One round of direct observations was conducted in each L&D unit at the end of the study, 
immediately preceding our conduct of the final-assessment telephone interview for the unit. 
The purpose of the observation studies was to obtain direct information regarding the level of 
teamwork practices in each unit across four TeamSTEPPS competencies—leadership, situation 
monitoring, mutual support, and communication—plus a fifth dimension of team structure. 

The teamwork practices of each L&D unit were rated using the Team Performance 
Observation Tool and the accompanying behaviorally anchored rating scale (BARS) (see 
Appendix E). 

• The observation tool provides a worksheet format on which ratings of observed perfor-
mance are recorded on a five-point scale for each of the teamwork competency areas and 
subtopics within them. 

• The BARS delineates the sets of behaviors that comprise effective teamwork on each of 
these five competency areas and provides guidance regarding which behaviors are associ-
ated with superior, acceptable, or very poor ratings. 

The focus of the direct observations was the staff activities at and around the central nurs-
ing station in the L&D unit. The interactions of the delivery staff during these clinical pro-
cesses were documented and rated based on how effectively staff used teamwork practices. No 
observations were conducted of any interactions between the staff and individual patients, and 
no information about individual patients was recorded in the observation notes. 

The observations were performed by one observer who is clinically trained as a registered 
nurse (RN), is an expert and trainer on health-care teamwork practices, and has extensive 
experience in observation methods and practice. This individual performed a total of 12 hours 
of observations during three four-hour observation periods at each L&D unit. The first period 
was four hours during an evening shift, the second was four hours that included a hand-off 
from evening to night shift, and the third period was four hours that include a hand-off from 
night to day shifts. 
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The unit of observation for the teamwork-practice assessments was a one-hour time 
period. For each hour of observation, the observer rated a unit’s performance on each aspect 
of teamwork listed in the observation form, using a five-point scale (where 1 = very poor and 
5 = excellent). Over the total observation time in an L&D unit, 12 one-hour rating data points 
were generated for each of 25 elements, grouped in the five dimensions of teamwork practices 
(see Appendix E). The observer also prepared qualitative notes regarding specific actions, prac-
tices, and issues observed during each period. Both the ratings and observation notes were 
reported back to the L&D unit’s leadership to provide feedback to help the unit strengthen 
its practices. Because this feedback was provided at the end of the study, it did not affect the 
implementation progress being documented during the process evaluation. 

Analysis of the Observation Data. Using the rating data, we calculated average ratings 
and assessed the extent of variation in teamwork performance for the teamwork dimensions, 
both within each L&D unit and across units. Because only one person performed all the obser-
vation studies at all the participating L&D units, we were able to achieve consistent (reliable) 
observation ratings. 

The observer and the evaluation team examined the observation results, including average 
ratings and variations in ratings across sites and teamwork dimensions, and compared these 
results to the self-reported information on the units’ practice implementation from the process 
evaluation. Where the observation results for an L&D unit appeared to differ from what was 
learned in the process evaluation, the observation results helped to inform our interpretation 
of the process-evaluation results. None of the observation scores was changed as a result of this 
analysis. 

Outcome-Evaluation Methods

As described earlier, the outcome evaluation was designed to address the second objective of 
the study and the associated two research questions. The outcome evaluation addressed each 
research question as outlined in Table 2.5.

In the outcome evaluation, we examined effects of the teamwork improvements pur-
sued by the L&D units on both proximal and distal outcomes. The proximal outcomes were 
effects on staff perceptions and knowledge regarding teamwork culture and practices, with the 
expectation that, as staff gain new knowledge and skills, these changes should be measurable 
in staff survey data. The more-distal effects were effects on patient outcomes for mothers and 
infants. Because the patient outcomes tend to be adverse events of low frequency, these effects 
required observation over longer timeframes to detect events. Therefore, more data over time 

Table 2.5
Outcome Evaluation: Assess the Extent to Which Successful Adoption of Teamwork Practices May 
Influence the Experiences of Staff Working in the Units and Outcomes for Patients

Research Question Method

How does achieving effective teamwork affect 
the patient-safety perceptions, experiences, and 
knowledge of staff working in L&D units?

Analyze survey data on staff perceptions of teamwork 
in the units, collected at two points in time during the 
implementation period we observed (early and late).

What effects does effective teamwork have on L&D 
outcomes for mothers and newborn infants?

Analyze trends in outcomes for patients of the L&D units 
in order to assess relationships between these outcomes 
and the implementation activities and staff perceptions.
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are required to estimate meaningful event rates and to identify statistically significant changes 
in those rates. 

Effects on Staff Perceptions and Knowledge of Teamwork

We examined three aspects of L&D staff perceptions about teamwork, which might change in 
response to teamwork-practice improvement: 

• staff knowledge of teamwork practices and skills
• staff perceptions of teamwork in the units
• work experiences of staff in the units.

The data for these analyses were collected in a survey of the staff working in the L&D 
units. Questions included in the survey addressed several aspects of teamwork, which are shown 
in Table 2.6. The questionnaire is provided in Appendix F. The survey items are organized into 
five major topic areas: hospital-level culture of patient safety, unit-level culture of patient safety, 
teamwork in L&D, quality of work life, and knowledge of teamwork. The survey took approxi-
mately 8 minutes to complete. 

Table 2.6
Dimensions Covered in the Staff Survey Questionnaire

Survey Dimension Number of Itemsa Source Survey

Hospital-level culture of patient safety

Hospital management support for patient safety 3 HSOPS

Hospital hand-offs and transitions 2 of 4 HSOPS

Organizational learning: continuous improvement 3 HSOPS

Teamwork across hospital units 1 of 4 HSOPS

Culture of patient safety in L&D

Patient-safety grade 1 HSOPS

Nonpunitive response to error 3 HSOPS

Overall patient-safety status in the unit 4 HSOPS

Patient-safety climate in the unit 5 of 7 SAQ

Teamwork in L&D

Teamwork within the unit 4 HSOPS

Communication openness 3 HSOPS

Teamwork climate 2 of 6 SAQ

Quality of work lifeb 6 Self-developed

Knowledge of teamwork 8 Self-developed

NOTE: HSOPS = Hospital Survey on Patient Safety Culture. SAQ = Safety Attitude Questionnaire.
a For some dimensions, a subset of the items in either the HSOPS or SAQ was used for this survey.
b Two of the six items in this dimension are taken from the SAQ.
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The Survey Questionnaire. With the exception of two content dimensions, the survey 
items were drawn from existing, well-tested survey instruments, so their psychometric prop-
erties were known. The source surveys were HSOPS and the SAQ (Sorra and Nieva, 2004; 
Sexton et al., 2004). As shown in Table 2.6, we used all of the questions from the source sur-
veys for seven of the dimensions and subsets of questions for the other four dimensions. The 
questions dropped were those deemed to be the least relevant to the content of the teamwork-
improvement work being undertaken by the L&D units in the study. This approach allowed 
us to keep the survey as short as possible, to encourage response rates, while retaining the 
most-relevant questions. 

The six items in the quality-of-work-life dimension include two items from the SAQ 
survey plus four items written by our evaluation team that we felt addressed work life for staff 
in L&D units more closely than did other items available in the SAQ. We estimated correla-
tion coefficients between each of these individual items and the composite measure calculated 
for the quality-of-work-life dimension and the composite measures for the other dimensions 
the survey covered. The results presented in Table 2.7 show that all of the individual items 
correlated most strongly with the quality-of-work-life dimension (shown in bold), with weaker 
correlations with composites for the other dimensions, indicating that they perform well as a 
composite. 

The knowledge-of-teamwork items were used to measure the L&D staff’s level of knowl-
edge of teamwork principles and practices. Working in collaboration with the staff of the 
TMA Office of Patient Safety, we wrote eight multiple-choice questions that addressed various 
aspects of the teamwork practices that were taught in the MedTeams or TeamSTEPPS train-
ing. For analysis of results, an individual’s response to each of these questions was coded as a 
dichotomous variable (1 = correct, 0 = incorrect). 

Survey Data Collection. The staff survey was administered twice at each L&D unit 
during the study. For each survey administration, all staff currently working in an L&D unit 
were asked to complete the survey. Therefore, the baseline and follow-up survey samples for 
each unit were separate cross-sectional samples, i.e., we did not track one cohort of staff from 
baseline to the follow-up survey. 

Results were used to analyze baseline staff perceptions and knowledge, as well as changes 
in perceptions or knowledge that took place during the period in which the participating L&D 
units were implementing their teamwork improvements. The baseline data for the study were 
collected immediately before the L&D units provided the initial teamwork training to their 
staff. We note that this was not the absolute baseline for those units that already had done some 
work on implementing teamwork practices. However, it was the baseline for this study because 
our goal was to assess how implementation activities that the units undertook during the study 
year may have affected their staff. The second data collection was performed at the end of the 
study year, which captured perceptions and knowledge after a year of improvement activities. 

We originally planned to field online surveys that respondents could complete by logging 
into a web-based instrument. This approach failed to yield sufficient responses, so we switched 
to paper mode and distribution of the surveys to staff at organized meetings. The only excep-
tion was at one L&D unit that used its own internal web-based survey system to collect data 
for its follow-up survey, which yielded close to a 25-percent response rate. For all the other 
units, the data were collected using paper surveys. Completion of the surveys was voluntary, 
as explained in the consent language provided at the beginning of the questionnaire. We col-
laborated with our field partners in the L&D units in the data-collection process. The RAND 
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Table 2.7
Correlations of the Items in the Quality-of-Work-Life Composite to Each Composite in the Labor and Delivery Unit Staff Survey

Culture and Teamwork 
Domains

Item in Job-Satisfaction Domain

This Hospital Is a 
Good Place to Work

Morale in This Unit 
Is High

Operating Problems 
in the Unit Keep Me 
from Performing My 

Best

I Feel Like a 
Respected Member 
of the Team in the 

Unit

I Would Rather Not 
Be Working on This 

Unit
My Job Is Fulfilling 

Professionally

Work-life quality 0.695 0.635 0.592 0.680 0.627 0.591

Hospital management 
support for patient 
safety 

0.327 0.247 0.186 0.205 0.158 0.172

Organizational 
learning: continuous 
improvement

0.331 0.285 0.201 0.236 0.225 0.212

Patient-safety grade 0.270 0.319 0.268 0.188 0.195 0.174

Nonpunitive response 
to error 

0.111 0.174 0.222 0.186 0.146 0.050

Overall patient-safety 
status in unit

0.265 0.306 0.389 0.220 0.248 0.086

Teamwork within the 
unit

0.311 0.335 0.207 0.429 0.310 0.210

Communication 
openness 

0.097 0.211 0.096 0.168 0.096 0.095

NOTE: Correlations were calculated only for domains that were composites of more than one item.
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team provided the contact person at each hospital with the paper questionnaires, which he or 
she distributed to the staff in the L&D unit. The contact persons shipped the completed sur-
veys to RAND, and we entered the data into electronic files for analysis. 

The response rates varied across the participating L&D units, as reported in Table 2.8. 
Response rates tended to be higher for the baseline survey than the end-of-study survey. 

Analysis of Survey Results. Guided by the study objective and associated research ques-
tion, we examined baseline levels and changes in staff knowledge of teamwork practices and in 
staff perceptions regarding the effectiveness of teamwork in their units. Through the questions 
on quality of work life, we also examined how teamwork effectiveness was affecting their job 
experiences. The results of these analyses are presented in Chapter Four. 

Because the baseline and follow-up survey data were for separate cross-sectional samples 
of staff, we could not calculate changes in scores for individual survey respondents. Therefore, 
our analyses of change in the teamwork and culture dimensions were at the aggregate level of 
averages for each L&D unit (not individual staff level). This also affected our specification and 
analyses of the regression equations for staff survey analyses, which are described next. 

We developed a total of 13 measures that we grouped within the five major aspects of 
staff perceptions—hospital-level culture of patient safety, patient-safety culture in the L&D 
unit, teamwork in the L&D unit, quality of work life, and knowledge of teamwork. Two of 
these measures (teamwork across hospital units and patient-safety grade) were single items; the 
remaining 11 measures were composites based on more than one survey item. 

To calculate each composite, we first assigned survey questions to each of the dimensions 
of interest (based on assignments made in the source surveys), and we identified questions with 
reverse wording. For each respondent, we counted the number of questions in each dimen-
sion for which the respondent had a positive response. Using the method recommended for 
HSOPS, we defined a positive response as a response in either of the top two response catego-
ries. For each respondent, we calculate a composite for each dimension, which is the number of 
positive responses to questions included in the dimension divided by the total number of ques-
tions in the dimension that the respondent answered. This generates the proportion of positive 
responses to questions in the domain that the respondent answered. Thus, questions that the 
respondent did not answer are excluded from the calculation of the composite. 

Table 2.8
Response Rates for the Participating Labor and Delivery Units, Staff Surveys at Baseline and End of 
Study

L&D Unit
Number of Staff 
(denominator)

Baseline End of Study

Completed 
Surveys Response Rate (%)

Completed 
Surveys Response Rate (%)

Site 1 225/208a 221 98.2 49 23.6

Site 2 142 72 50.7 75 52.8

Site 3 265 86 32.5 55 20.8

Site 4 108 32 29.6 43 39.8

Site 5 120 43 35.8 19 15.8

a The number of staff in this unit decreased from 225 to 208 during the study period. Staffing for the other four 
units remained fairly constant, so the same denominator was used to calculate response rates for both surveys.
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High rates of missing values can affect the validity of values calculated for multi-item 
domains. Missing data was not a problem for this analysis, however, because rates of missing 
data for individual items were quite low. Missing-data rates for individual items ranged from 
0.1 percent to 5.3 percent, and 73 percent of the items in the staff perception domains had less 
than 4.0 percent of the data missing. The items on teamwork knowledge with missing data 
were scored as incorrect answers, assuming that staff would have answered the question if they 
had known the answers. 

As a first analytic step, we used the staff survey results for these 13 measures to develop 
an aggregate baseline profile of the staff perceptions, knowledge, and work life, and changes in 
those values, across all the participating L&D units. We then examined variations across units 
in the five domains covered in the survey, and changes in them over time, to compare these 
results with what we learned from the process evaluation about the baseline teamwork status 
and implementation activities of the units. 

In these analyses, we tested our basic hypotheses that teamwork improvements in the 
L&D units should have the greatest effects on staff perceptions about teamwork on the unit, 
the quality of their work lives, and staff knowledge of teamwork practices. Improvements 
might also affect staff perceptions of patient-safety culture on the unit and, to a lesser extent, 
perceptions of patient-safety culture at the hospital level. 

We also performed a series of regression analyses to estimate the factors contributing to 
changes in staff perceptions regarding teamwork in the L&D unit. Three measures fall within 
this domain—teamwork on the L&D unit, communication openness on the unit, and team-
work climate on the unit. Separate regressions were estimated for each of these measures as 
the dependent variables for the models. The independent variables in the regressions included 
dummy variables for sites; dummy variables for whether a site had implemented three or more 
teamwork practices, whether the site had done active coaching, and whether the site had a 
facilitator and trained all staff (implementation variables); survey wave (first or second); and 
respondent characteristics (time on unit, clinical status, and full-time or other). Changes in 
dependent variable were captured in the survey-wave variable. 

Four different regression models were estimated for each of the three dependent variables. 
The first regression included independent variables for just the survey wave and site, the second 
added respondent characteristics, and the third added interaction terms for survey wave and 
site to detect differences across sites in survey responses over time. In the fourth model, we 
added the three implementation variables and removed the interaction terms for survey wave 
and site. This final model allowed us to examine the effects of implementation actions on staff 
perceptions. 

All regressions clustered observations on site, adjusting standard errors to account for the 
lack of independence that would occur if the same individual participated in both waves of 
the survey (which, due to the anonymous nature of the survey, we could not assess), and used 
robust standard errors, which accommodates the presence of heteroskedasticity. We also tested 
for multicollinearity by assessing the variance inflation factor for each independent variable 
and evidence of omitted variables using the Ramsey test (Stata Corporation, 2003).

Effects on Patient Outcomes

Our analysis of the effects of teamwork improvements on patient outcomes used the ten patient-
outcome measures developed in the original L&D teamwork trial, as well as the Adverse Out-
come Indexes (AOIs) developed based on these measures (Mann et al., 2006). Using an expert 
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consensus method, that study selected individual maternal and newborn outcome measures 
from a larger set of candidate measures. In making the selections, the participating experts 
considered several criteria for measure validity and relevance, as well as data on the frequency 
of occurrence of events that a measure addressed. The criteria applied to each candidate mea-
sure were (1) extent of support in the literature that the measure was a measure of quality, (2) 
ability to universally apply the measure to different practice environments, (3) precision of the 
definition of the measure, (4) significance of the frequency or severity of events the measure 
addressed, (5) reasonable feasibility for estimating the measure empirically, and (6) potential 
for improved teamwork to affect the measure. A workbook with precise definitions for each 
selected measure was created (Mann et al., 2006). The ten measures established are listed in 
Table 2.9. 

Recognizing that the prevalence of each individual outcome measure is likely to be very 
low, the expert panel combined the outcome measures into an AOI. The AOI is a rate that is 
defined as the number of deliveries that had one or more of the identified outcomes divided by 
the total number of deliveries. 

While the AOI gives a measure of frequency of deliveries with adverse events, it does not 
capture the severity of these outcomes. To assess the overall significance of events on an L&D 
unit, a Weighted Adverse Outcome Score (WAOS) was developed that weighted each outcome 
measure by a weight that represented the severity of the outcome (see Table 2.9). The Ameri-
can College of Obstetricians and Gynecologists’ Committee on Patient Safety and Quality 
Improvement developed the weights using a consensus process. It was decided at the start of 
the process that the sum of the scores of all other outcomes could not be greater than the score 

Table 2.9
Measures of Maternal and Neonate Outcomes Used to Assess Effects of Teamwork on Patient 
Outcomes

L&D Patient-Outcome Measure Weight Applied to Adverse Outcome to Calculate WAOS

Maternal outcome measures

Maternal deaths 750

Uterine rupture 100

Unplanned maternal admission to ICU 65

Return to OR/L&D 40

3rd- or 4th-degree perineal laceration 5

Maternal blood transfusion 20

Neonate outcome measures

Intrapartum neonatal death >2,500 grams 400

Birth trauma 60

Admission to NICU of inborn neonate of >2,500 
grams and ≥37 weeks gestation

35

Apgar <7 at 5 minutes for neonate ≥2,500 grams 25

SOURCE: Mann et al. (2006).

NOTE: ICU = intensive-care unit. OR = operating room. NICU = neonatal intensive-care unit. Apgar is an index 
used to evaluate a newborn’s condition.
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for a maternal death (Mann et al., 2006). The WAOS is defined as the sum of the adverse 
outcome scores of all events divided by the total number of deliveries. In addition, a severity 
index (SI) is calculated by dividing the same sum of scores by the number of patients with one 
or more adverse events. The SI measures the average severity of the adverse events experienced.

Obtaining and Use of the Adverse Outcome Index Data

To develop data on these outcome measures for this study, the participating L&D units pro-
vided their hospital-discharge data to NPIC, which estimated rates for each individual measure 
and the AOI, WAOS, and SI. NPIC provided the results to the participating L&D units for 
use in monitoring effects of their teamwork-improvement interventions, as well as to RAND 
for our outcome analysis. 

NPIC calculated the hospital-level rates for these measures on a quarterly basis. Our 
goal was to establish outcome trends that were as long as possible, to give us the best chance 
of observing changes in patient outcomes for the hospitals and to relate these outcomes to the 
L&D units’ teamwork-improvement activities. We took this approach to address one of the 
limitations of the original study: that the time from the start of implementation to the end of 
the study was too short to capture possible longer-term effects on outcomes. The timelines for 
the patient-outcome trends analyzed are presented in Table 2.10. The time-specific threshold 
points we established for each hospital to separate baseline from implementation time periods 
(shown in Table 2.10 as S) were anchored by their calendar of initial training dates. 

The different timelines for the participating hospitals, shown in Table 2.10, reflect the 
times at which they carried out their teamwork-implementation activities. For example, two 
hospitals were somewhat slow to engage in the training and teamwork implementation because 
of staffing constraints. Another hospital proceeded at a gradual pace. We obtained data for 
these three hospitals all the way through calendar year 2007 to allow more time for effects to 
be observed. 

Analysis of the Adverse Outcome Index Trend Data

We performed a descriptive analysis of the effects of teamwork improvement on patient out-
comes by observing the trends in both the AOIs and WAOSs for each of the participating 

Table 2.10
Timelines of Data Used for Estimating Trends in Patient-Outcome Measures

Participating 
L&D Unit

2005 2006 2007

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Site 1 x x x x x S x x x x

Site 2 x x x x S x x x x x x

Site 3 x x x x x S x x x x x x

Site 4 x x x x x x S x x x x x

Site 5 x x x x x x S x x x x x

NOTE: An S signifies the quarter in which the L&D unit conducted its initial staff training and started teamwork-
improvement implementation. Quarters preceding this time represent the baseline period used for each L&D 
unit to analyze effects of teamwork improvement on patient outcomes.
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L&D units. We graphed those trends to identify any observed changes in trends between the 
baseline and implementation periods. Results of these analyses are reported in Chapter Four.

We also estimated a grouped logistic regression for each site separately to assess the rela-
tionship between the unit’s AOI scores and the teamwork training and implementation that 
it performed. All analyses were performed using Stata version 9.0. We used a piecewise linear 
function for time with a single knot (i.e., two linear segments) denoting the quarter in which 
the teamwork training took place (Gould, 1993; Greene, 2003; Panis, 1994). We used two 
formulations, which allowed us to assess whether AOI scores changed, as well as the effect that 
the training itself might have had on any identified changes:

1. The quarter in which teamwork training was implemented was included in the second 
segment (i.e., the teamwork training quarter was included in the post period, under the 
assumption that its effect would be immediate).

2. The quarter in which teamwork training was implemented was included in the first 
segment (i.e., the teamwork training quarter was included in the pre period, under the 
assumption that its effect would not be immediate).

Limitations of the Evaluation

The multifaceted design of the evaluation is one of its key strengths because it provides several 
different data sources that can be used to generate a robust assessment of teamwork-implemen-
tation experiences and effects both on staff working in the units and on the patients they serve. 
Thus, this study addressed one of the shortcomings of the original L&D teamwork study—
lack of information on the teamwork-implementation process that could be used to interpret 
findings on patient outcomes. However, this study also had some limitations that affected the 
extent to which we could interpret effects on the outcomes we examined, several of which were 
due to budget constraints.

Case studies yielded rich information on the dynamics of implementation processes, but 
there is some uncertainty regarding the extent to which these results can be generalized to a 
larger population of L&D units. If sufficient consistency is found in the themes that emerged 
from the process evaluation, the important factors identified can be interpreted with some 
confidence as likely being relevant for others as well. However, it is possible that, if other L&D 
units were observed as additional case studies, some different factors or strategies might emerge 
that also influence implementation success. 

The group to which these results will be relevant is other L&D units that are motivated 
enough to persevere in implementing changes to culture and practices that are required to 
achieve sustainable team-based care. Given the difficulty involved in implementing effective 
team-based care, those that are not motivated are not likely to make much progress toward that 
end. It was for this reason that, for our study, we selected L&D units that were so motivated. 

We considered the sites’ implementation experiences to be “best-case” situations because 
of their commitment to improvement and their involvement in our study. They were involved 
in our data-collection processes, including the monthly update calls, site visits, observation 
studies, staff surveys, and final-assessment interviews. The questions we asked prompted them 
to think about issues they otherwise might not have considered. We received feedback from 
several unit leaders that our study activities helped to keep them focused on the teamwork-
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improvement work. This dynamic is a Hawthorne effect, but it also may be viewed as a proxy 
for the structure and discipline that L&D units need to impose on themselves to establish an 
accountability mechanism that keeps them on track. 

In the original study design, we had planned to do a two-year longitudinal design. This 
was not possible, however, because we could not obtain the funding to support the second year 
of the research. This limited our ability to detect later implementation actions that were impor-
tant to ultimate adoption success, or to detect effects on the outcomes that might require more 
than one year to become observable. 

Low response rate for the staff survey is another limitation of the study, with response 
rates from staff in the L&D units varying from 15.8 percent to 98.2 percent. To the extent 
that there was self-selection by respondents, there may be bias in the survey results regarding 
changes over time in staff perceptions or knowledge. This concern is mitigated by findings that 
observed changes were in the expected direction (e.g., increased knowledge or perceptions of 
improved teamwork). For three of the L&D units, response rates for the first and second sur-
veys were generally similar, thus increasing confidence in interpreting their results. Response 
rates dropped for the other two units, which weakens those findings. We have high confidence 
in the contents of the survey, which were obtained from existing, well-tested instruments. 

Another limitation was our inability to do observation studies at both baseline and the 
end of the evaluation, also due to budget constraints, which prevented us from estimating 
teamwork performance changes over the study year based on independent observations of 
practices. For those observations conducted, the scores obtained represent a sample of practices 
at three shifts per site during one day of operation, which could have differed from practices 
on other days or times during the day. To mitigate this limitation, we developed scores for 12 
one-hour data points during the observation periods, which could capture explicitly any varia-
tions in practices within those time periods. 

In the outcome analysis, the low frequency of individual types of adverse events is a 
limitation that affects the ability to detect changes in outcomes. For this reason, we used the 
AOI in our analysis, rather than each of the ten individual types of events that comprise the 
AOI. This prevented us from examining more closely which types of adverse events might be 
affected most by teamwork improvements. Even using the AOI as the measure, the numbers of 
events were small enough that they varied visibly over time, thus reducing the power to detect 
changes in the measure for any individual L&D unit.
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CHAPTER THREE

Findings Regarding Teamwork Implementation

This section presents the results of our process evaluation, which examines the participating 
L&D units’ implementation of teamwork practices to achieve sustainable team-based care. 
These results address the first study objective—to better understand the conditions and actions 
required for hospital L&D units to achieve effective and sustainable teamwork practices—
and its two associated research questions: What training and actions are required to achieve a 
high level of teamwork in the L&D process? And how strongly do self-reported experiences in 
implementing teamwork improvements correlate with actual levels of teamwork as measured 
by direct observation of the L&D process?

The sources of data for the process evaluation were the site visits conducted at the start of 
the study year, the monthly update calls with the implementation leads for each L&D unit, the 
final-assessment teleconference interview conducted at the end of the study year, and on-site 
observations of teamwork practices at each L&D unit at the end of the study. The initial site 
visit and bimonthly calls generated near-real-time data that yielded insights on the dynamics of 
the processes involved and efforts required to achieve strong, team-based care. The retrospec-
tive perspectives provided by the units in the final-assessment interviews identified multiple 
lessons that could benefit others embarking on similar teamwork-improvement implementa-
tion processes. The observational data helped us to calibrate and interpret our findings from 
the process evaluation. 

Each L&D unit was one case study with its own unique organizational context, patient 
characteristics, and operational setting and methods. Using the process-evaluation data col-
lected, we characterized the diversity of teamwork strategies and actions undertaken by the 
five L&D units, and we searched for common themes, issues, and lessons that cut across the 
experiences of all of them. The results presented in this chapter address three analytic goals: 

• Characterize the nature and intensity of teamwork-practice implementation by each par-
ticipating L&D for consideration in analysis with the outcome-analysis results to assess 
which factors are most important for successful implementation of teamwork practices 
and related effects on outcomes.

• Document the experiences, successes, challenges, and lessons learned for the participating 
L&D units in their implementation process.

• Provide sufficient information for five case examples on the processes and experiences 
of the participating sites, to help guide other L&D units in their own implementation 
activities.
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Baseline Status and Teamwork Strategies Pursued

When conducting a study of this type, it is important to consider carefully the baseline status 
of each of the participating units regarding the practices being implemented and studied. Their 
initial status is the starting point from which the L&D units must move, and it therefore influ-
ences their strategies and approaches to implementation activities. 

Site 1

This site is a large L&D unit in a community hospital that does not have a medical residency 
program. The unit had not acted to implement teamwork improvements until the start of 
this study. When it started work, however, it did so with a strong sense of urgency to achieve 
improved teamwork as quickly as possible because the hospital board of directors and executive 
management had made it a high priority and were pushing for fast action. Its basic approach 
was both structured and strongly proactive, working under the leadership of an interdisciplin-
ary implementation team. The physician leader was actively engaged throughout the process, 
and the unit designated a separate physician champion with dedicated time for that role. It had 
a facilitator who coordinated and supported the team activities. Several months after starting 
implementation, it established an operations team that was given hands-on clinical responsibil-
ity to perform key coaching roles. 

Site 2

This site is an academic medical center in an urban area, which is a referral center for other 
hospitals (many of them difficult-delivery cases). The unit had begun teamwork improvement 
in the year before this study started, but its momentum had eroded somewhat. It used this 
study to inject new energy into the work to further its progress. The hospital was committed 
to achieving effective teamwork and was pursuing it in other units of the hospital. The L&D 
unit took an approach of pursuing incremental progress by implementing subsets of teamwork 
practices over time, rather than working with many practices at once. A planning team guided 
the teamwork-improvement strategy and activities, with clinical coaching and implementation 
roles led by a separate coordinating team. The unit had a strong physician leader who directed 
much of the strategy, as well as a facilitator who coordinated and supported the team activities. 

Site 3

This site is a large L&D unit in a suburban hospital with a medical residency program. Although 
it had been an intervention site in the original L&D teamwork study, the site had not imple-
mented most of the teamwork practices. Its approach was to work on a variety of specific prac-
tices using a flexible strategy. The work was led by the obstetrics (OB) resource-management 
group, which oversaw the unit operation, including this teamwork initiative. This group sub-
sequently became the Patient Safety Task Force. It also established the physician team leader 
program, which implemented a rotating position with each designated leader responsible for 
supervising team activities throughout the unit. The unit did not have a teamwork facilitator. 

Site 4

This site is a large L&D unit in a regional referral center with a medical residency program. It 
had been an intervention site in the original L&D teamwork study, and it had already imple-
mented many aspects of teamwork practices. As a result, it took an incremental approach to 
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working with specific teamwork practices during the time covered by this study, focusing on 
refining and reinforcing them. The work was led by a team that was essentially the same group 
as the Maternal Child Executive Committee. It did not have a teamwork facilitator. It took an 
informal approach to coaching, using a one-on-one approach to coach during delivery of care. 

Site 5

This site also is a large L&D unit in a regional referral center with a medical residency pro-
gram. The unit had not acted to implement teamwork improvements until the start of this 
study. It took an incremental approach to working with specific teamwork practices, taking 
time to reinforce those being implemented at each time. The work was led by an interdisci-
plinary implementation team, which met relatively infrequently. Most of the implementation 
leadership was carried out by the physician leader and nursing leader. Using a train-the-trainer 
model for teamwork training, about 20 clinical personnel were trained to serve as trainers for 
others. The unit’s approach for coaching staff was opportunistic reinforcement of skills during 
care processes. 

Implementation Priorities and Actions

All of the participating L&D units started their work by organizing their implementation 
teams, which then designed and carried out their implementation approaches. The first actions 
they all took was to conduct initial training for staff working in the L&D units, using either 
the MedTeams or TeamSTEPPS training model. Following the training, they proceeded with 
implementing the practices or behaviors that are part of the teamwork model. Despite this 
apparent similarity in approach, the sites differed in how they carried out each of these steps. 
The specific approaches used by the sites for organizing their implementation teams, designing 
their initial training, and emphasizing each of the four basic teamwork competencies (early or 
later) in their implementation processes are summarized in Table 3.1. 

Team Organization and Operation

As indicated in Table 3.1, the sites’ implementation teams varied widely in terms of both size 
and manner of operation. One or two sites used large teams, whereas the others used teams 
with smaller membership. Sites 1 and 2 started with just an implementation team, which site 2 
called a planning team. Each of them subsequently introduced another team that was respon-
sible for the hands-on implementation of teamwork practices and coaching of staff in their 
use. For both sites, the implementation teams then limited their roles to guiding the overall 
implementation strategy and overseeing progress in carrying it out. As their operational teams 
became more active, the meeting frequency for their implementation teams declined, but they 
were able to maintain the engagement of team members and viable team activities. 

Each of the other three sites worked with just one implementation team. In some cases, 
their teams were small right from the beginning; in other cases, the teams declined in numbers 
over time as work was focused in the hands of the team leaders. They all experienced difficul-
ties in maintaining momentum for their teams, resulting in declines in the frequency of meet-
ings over time.
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Teamwork Training and Coaching

The sites differed in their training approaches, depending in part on whether they had been 
trained previously as part of the original study. In some cases, they had the full two-day 
TeamSTEPPS training; in others, they chose to use the shorter training module, depending on 
the staff audiences involved. What we focused on in the analysis was the extent of coverage of 
the training across the staff working in the L&D units—whether they trained all staff or just 
some of the staff. Regardless of training approach, the sites reported that the participating staff 
gave positive feedback about the training and were enthusiastic about the teamwork concepts 
and practices. 

Sites 1 and 2 trained all the staff on their L&D units, although they used different 
approaches. Site 1 used an intensive schedule for initial training, through which it completed 
training for all its unit staff in two months, at the end of which it started activities to imple-
ment teamwork practices. Site 2 took six months to complete the training for all its staff, at the 
end of which it started activities to implement teamwork practices on the unit. 

Sites 3 and 4 had done previous training as intervention sites in the earlier study. Both of 
these sites conducted initial training at the start of this study for only a subset of staff who had 
been identified to serve in lead roles in implementing teamwork practices on the units. Once 
trained, using a train-the-trainer model, these staff then were to train and coach other staff 
on the unit during teamwork practices implementation. For site 3, this training was required 
for any physician who took part in the team leader program. Site 5, which had not been an 
intervention site in the previous study, was the other site that trained only some of its unit staff. 

Table 3.1
Basic Organization and Strategy for Teamwork Improvement of the Labor and Delivery Units

Site Team Organization Training of Staff Competency Emphasis

1 Implementation team at start
Added operation team
Met regularly
Had a facilitator

Initial TeamSTEPPS training for all 
staff in two months

Additional training after seven 
months

Initial: leadership and 
communication

Later: situation monitoring and 
mutual support

2 Large implementation team 
(planning team)

Met regularly
Coordinating team
Had a facilitator

Initial MedTeams training for all 
staff over a six-month period

Ongoing informal training

Initial: situation monitoring and 
communication

Later: mutual support and 
leadership

3 Small implementation team; met 
periodically

Had physician team leader 
program

No facilitator

Initial TeamSTEPPS training for 
core leadership team in one 
session

No formal training for others

Initial: leadership and 
communication

Later: some emphasis on situation 
monitoring 

4 Small implementation team
Met periodically
No facilitator

Initial TeamSTEPPS training for 
core leadership team in one 
session

No formal training for others

Initial: situation monitoring and 
communication

Later: leadership and mutual 
support 

5 Large implementation team
Met periodically
No facilitator

Initial TeamSTEPPS training for 
core leadership team in one 
session

No formal training for others

Initial: communications and mutual 
support

Later: situation monitoring
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Implementation of Teamwork Improvements

Implementation strategies designed and carried out by the five sites differed widely, both in the 
emphasis they place on the four teamwork model competencies and in the order in which they 
implemented the specific teamwork practices. The four teamwork competencies are leadership, 
situation awareness, mutual support, and communication (see Chapter One for description). 
As shown in Table 3.1, the sites took differing approaches in their choices of which compe-
tencies to emphasize initially versus later in their implementation process. However, all of the 
sites emphasized communication skills early in their implementation processes, seeing effective 
communication across clinical disciplines as an essential aspect of achieving strong teamwork. 

The only specific practice for which all the sites took similar actions was the team huddle/
brief, which they all introduced at the start of implementation. In these team huddles, all clini-
cal staff meet to discuss cases at the change of shift from night to morning shifts. The sites’ use 
of the huddles diverged somewhat over time. Some sites added regular team huddles at other 
changes of shift; some discontinued use of the morning huddles; some added spontaneous 
huddles to manage caseload challenges; and some added patient-specific huddles to manage 
care for individual patients on an as-needed basis. 

For all the other teamwork practices, the sites varied widely in which of the practices they 
worked with first and which they deferred until later in the implementation process. Some sites 
introduced all of the practices at the start of implementation, after which they focused on just 
a few of them through coaching and reinforcement of staff behaviors. Others chose to start 
with a subset of the practices, and, after they made progress in implementing them, they then 
introduced other practices. The sites noted that they had the greatest difficulty implementing 
the debriefs and DESC script because they were not intuitive for staff. For example, some sites 
developed written guidance for staff on how to do debriefs, and they learned from practice how 
best to carry them out. Despite this difficulty, staff were very receptive to the use of debriefs 
as a real-time feedback mechanism from which they could learn, in some cases asking for a 
debrief after they had managed a particularly difficult case. 

For ease of reference, Table 3.2 provides brief definitions of the teamwork practices (see 
Appendix A for more-detailed descriptions).

Achievement of Practice Adoption and Internalization

Given the variation in the pace at which sites introduced the teamwork practices, it is not sur-
prising that they also varied in the time and extent to which they were able to internalize (fully 
implement) each practice so it became a normal part of “the way things are done here” in the 
L&D units. The schedules by which the five sites implemented each of the teamwork practices 
are presented in Table 3.3. In the table, “E” represents early internalization of a practice within 
the first four months of the study year, and “L” represents later internalization, after the fourth 
study month. “W” is used if the site was still working on internalizing a practice at the time 
the study ended. 

All the sites reported that they internalized the team huddles/briefs early—the only prac-
tice addressed early by all of the sites. Some sites also internalized several other practices—
situational awareness, SBAR, and hand-off techniques. Conversely, the practices that moved 
most slowly toward internalization were debriefs, the two-challenge rule, call-outs, and check-
backs. Several sites reported that they still were working on these practices at the end of our 
study, and some did not work on them at all (as shown by the empty cells in the table). 
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Site 1, which pursued a proactive implementation strategy, reported that it had internal-
ized all the practices except the DESC script by the end of the study. It completed most of 
these later in its implementation timeline. Site 2 reported internalization of four practices, and 
it still was working on four others at the end of the study. These results may reflect its use of a 
gradual and persistent approach to implementation, which extended over a longer time period 
than did the strategy used by Site 1. Site 5 had mixed progress in achieving full implementa-
tion of the specific practices.

Sites 3 and 4 were intervention sites for the original study and had started implementation 
work before our study began. Both sites internalized several practices early in their timelines, 
but neither pursued a proactive implementation strategy during our study. Site 3 reported that 
it did not internalize any other practices, and Site 4 reported internalizing the two-challenge 
rule later in its timeline. Both still were working on the rest of the practices at the end of our 
study. 

Table 3.2
Brief Definitions of Teamwork Practices

Practice Description

Team huddle/brief A meeting at which team members develop a shared understanding of the plan of care 
by discussing patients’ status and sharing departmental information

May be regularly scheduled or ad hoc

Debrief A review of the management of a case to identify strengths and opportunities for 
improvement in performance

Helps the team develop team skills and identify breakdowns in teamwork that affected 
patient care

Situational awareness A tool to monitor situations, with a focus on STEP

Two-challenge rule A specific strategy for providing spoken support, addressing conflict, and preventing 
errors in potentially ambiguous situations

First challenge is in the form of a respectful question; second challenge includes provision 
of information to support the concern

DESC script A strategy that may be used to manage all types of conflict
May be especially useful in resolving affective conflict
Steps include describing the situation, expressing one’s feelings about it, suggesting 
alternatives and seeking treatment, and stating consequences in terms of their impact 
on performance goals

SBAR A strategy that team members can use to communicate clearly and concisely
The abbreviation denotes the types of information that should be communicated 
among physicians and other members of the health-care team: situation, background, 
assessment, and recommendation

Call-out A technique used to provide information to all team members in a timely manner by 
announcing important or critical information to the whole team during emergencies 
and at other times requiring timely information

Check-backs A strategy that addresses closed-loop communication to ensure that the receiver 
understands the information sent as the sender intended

Hand-off techniques Techniques that enhance information exchange at critical times, such as shift changes 
and breaks, consisting of notifying team members of changes in coverage, conveying all 
necessary information to others, updating the patient-information board, and alerting 
the team that a hand-off has occurred
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Implementation Experiences

As part of the monthly update teleconferences with the participating sites, we asked them to 
identify what their greatest successes and challenges had been since our previous call with 
them. This allowed us to track changes in their experiences over time as they worked on imple-
menting teamwork practices in their L&D units and to identify factors that may commonly 
affect progress in teamwork implementation. 

The successes the sites reported, which are summarized in Table 3.4, reveal the progress 
of their implementation activities during the year we tracked them. The key successes reported 
by each site are grouped by the first, second, and third portions of the total time we tracked 
them. The types of successes identified included those related to overall management of and 
response to teamwork improvements, as well as implementation of specific actions. The matu-
ration of the organization and work of their implementation teams is reflected in the successes 
that several sites reported regarding effectiveness of their implementation teams and the grow-
ing receptivity of unit staff to teamwork practices. Sites 1 and 2, in particular, focused on their 
team operations and how they matured over time. All of the sites also identified a variety of 
successes in implementing specific actions during the course of our study.

Perhaps the strongest indicators of the sites’ progress in implementing teamwork practices 
were the outcomes reported in the final third of the study, which suggested that their work was 
having effects on their care processes and patients. For example, Site 1 cited its success with 
a new protocol for emergency Cesarean sections (C-sections), and Site 2 cited a reduction in 
C-section infection rates. Site 3 cited improved customer satisfaction scores and its successful 
handling of an overload incident, through which it avoided adverse events. Site 4 reported that 
it had integrated teamwork principles and training into the unit activities and quality initia-

Table 3.3
Achievement of Teamwork-Practice Internalization Reported by the Labor and Delivery Units

Practice Site 1 Site 2 Site 3 Site 4 Site 5

Team huddle/brief E E E E E

Debrief L W W W L

Situational 
awareness 

E L E E

Two-challenge 
rule

L L L W

DESC script W W

SBAR L W E E

Call-out L L W W W

Check-backs L W W W W

Hand-off 
techniques

L W E E

NOTE: Data on achievement of internalization for each practice were self-reported by each L&D unit. The 
observation studies were done as an independent assessment of their status at the end of the study. E = early 
(first four study months). L = later (after month 4). W = working (still working on it at the end of the study). An 
empty cell indicates that that site did not work on that practice at all.
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Table 3.4
Successes Reported by the Participating Labor and Delivery Units, by Time Period

L&D Unit First Time Period Second Time Period Third Time Period

Site 1 Growing participation in team 
huddles/briefs, resulting in 
improved care coordination

Growth in staff buy-in
Clarification of team roles 
that gave new momentum to 
practice adoption

Use of teamwork tools to deal 
with unanticipated events

Reports by staff of how 
teamwork is helpful in 
managing events

Morning team huddles/briefs 
going well consistently, with 
good participation

Less negativity by staff
Creation of separate 
administrative and operations 
team structure, leading to 
highly functioning team 
structure

Refresher session on SBAR by 
external consultant

Improved quality of 
communication among 
physicians and nurses

Staff internalizing the skills 
and talking about teamwork 
frequently

Morning huddle/brief very 
sustainable; one of the most 
important actions taken

Increased physician buy-in
Continued success of operations 
team

Reinforcing behaviors and 
enthusiasm

Fast staff response to emergency 
team huddles

Central area where huddles/briefs 
held serving as an information 
hub

Debriefs getting strong results in 
teamwork improvement

Success with a new protocol for 
emergency C-sections

Successful mock code called by 
NICU

Site 2 Better organized as a result of 
the coordinating team

Professional growth in some 
staff, especially clerical staff

Emergency response team has 
worked well

Triage team effectiveness, 
especially for nurses and 
clerical staff

Implementation of the TPAC as 
an incentive program to use 
the practices

Establishing the picture board 
of all staff on duty

Implementing use of the triage 
phones

Successful use of debriefing

Maintenance and commitment of 
planning committee

Communication through 
individual meetings after 
debriefs and follow-up

Better communication and 
interactions with NICU and 
pediatrics

Staff development in teamwork 
skills

Holding more debriefings with 
broad participation

Reduction in C-section infection 
rates

Site 3 Good group initial training that 
created enthusiasm

Staff embracing teamwork 
model with enthusiasm, 
despite implementation 
obstacles

Getting the physician team 
leader program operational

Multidisciplinary teamwork 
between L&D, NICU, and 
anesthesia

Physician-nurse council is working 
well

Staff willingness to take an active 
role in teamwork practices

Improved customer-satisfaction 
scores

Engagement of new nursing staff
Successful handling of an 
overload incident, avoiding 
adverse events

Site 4 Implementation plan developed
Provider acceptance of 
teamwork 

Maintaining priority on high 
level of teamwork, and no near 
misses or errors, despite staff 
shortages

Good interdisciplinary 
collaboration

Good interdisciplinary 
communication between L&D 
and NICU

A best-practice guideline for 
operational vaginal delivery 
that was very well received

Generating momentum with 
the nurses through additional 
training

Change in the culture of the unit
Integration of teamwork 
principles and training into 
the unit activities and quality 
initiatives (e.g., decreasing 
maternal lacerations)

Site 5 Improvement in communication 
due to team huddles/briefs at 
morning shift change

None reported Debriefs have matured; now 
doing them for good events as 
well as bad events

NOTE: TPAC = teamwork-practice award card.
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tives, which may be a reflection of the relative maturity of its teamwork activities at the start 
of the study. 

The challenges reported by the sites are summarized in Table 3.5, which lists the chal-
lenges separately based on their origin from internal and external sources. This information 
shows that the sites faced challenges throughout their implementation activities and that the 
challenges tended to be similar across sites. Commonly reported internal challenges were 
incomplete training, inadequate coaching, staff resistance, slow uptake of new practices, ero-
sion of implemented practices, and sustainability. The most commonly reported external chal-
lenges were construction, competing initiatives, staff shortages, leadership changes and sup-
port, and caseload increases. Although the challenges tended to change over time, some of 
them persisted for extended periods of time. 

Retrospective Assessments by the Participating Labor and Delivery Units

In the final-assessment teleconferences held at the end of the study with each participating 
L&D unit, we asked the implementation leads to think back over their experiences in imple-
menting teamwork improvements during the past year and to share with us what they learned 
during that process. In particular, we asked them to focus on feedback that would be useful to 
other organizations that are embarking on initiatives to strengthen their teamwork practices. 
We heard consistent themes from all the sites for many issues and factors, but their feedback 
also highlighted the diversity of approaches they used, reflecting the unique situation and orga-
nization of each individual site. 

The Teamwork Implementation Team

Our inquiry into the implementation team included questions about how the sites designed 
and operated their teams, as well as the roles of physician champions and facilitators. We also 
asked them to discuss what they learned about managing the implementation process and any 
challenges they faced during this process. 

The Importance, Role, and Activities of an Implementation Team. All of the sites high-
lighted the importance of having an active, multidisciplinary implementation team, but they 
took different approaches to their team functions. In particular, all the sites thought that the 
team was important in the early stages of an improvement initiative, to plan and guide the 
start-up of the teamwork implementation activities. Once the implementation is under way, 
their teams tended to function more in an oversight role and to meet less frequently over time. 
One site divided its initial implementation team into two groups—an administration team 
that provided the overall oversight and an operations team of front-line clinical staff that was 
“hands on” in carrying out the actions to implement new teamwork practices and coach staff 
on their use. 

The sites emphasized that having representation from all the disciplines involved in L&D 
on the implementation team was important to get buy-in and ensure that their planned actions 
were feasible and actually carried out. The sizes of their teams ranged from eight to 20 people, 
with the larger teams generally used to ensure broad representation on the team. One site added 
support personnel to the team, such as environmental services, later, noting that it would have 
been wise to do that from the outset because they are an important part of the unit’s team. 
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Table 3.5
Challenges Reported by the Participating Labor and Delivery Units, by Time Period

L&D Unit First Time Period Second Time Period Third Time Period

Site 1 Internal:
Hard to keep the momentum going
Slow progress in getting everyone on the same 
wavelength

External:
Staff shortages for vacation schedules
Competing initiatives using staff time 
Disruptions from construction
Increased caseload and acuity
Shortage of physicians because some have left the 
staff

Internal:
Keeping up the momentum
Rolling out SBAR and SWAT, which require more 
individual responsibility 

Providers’ sense of vulnerability as their work 
becomes more transparent in a teamwork culture

Difficulty engaging private-practice physicians in 
teamwork practices

External:
Unexpected nursing-staff shortages
Gearing up for construction and renovation

Internal:
Difficulty getting staff to do conflict resolution in 
real time rather than delay taking action

Inability to do mock codes in the birthing unit as 
planned

Need to reinforce the regular use of call-outs and 
check-backs

Need to determine role of and establish an 
operations team

External:
Competition from other initiatives that lead to loss 
of momentum

Site 2 Internal:
Problem getting buy-in from some staff, especially 
some in leadership roles

Slow progress in empowering staff to speak up for 
patient safety

Difficulty developing the core team concept with 
key teamwork practices

Inability of many staff to address peers in conflict 
resolution using DESC script

Getting staff commitment to mutual assistance 
and respectful communication as a standard for 
performance

External:
Stressed by an increased number of maternal 
transports to unit

Internal:
Lost momentum of coordinating-team meetings 
and function of PSCs

Need to tighten up triage team function
Staff not remembering to carry and use the cell 
phones for triage

Keeping teams and teamwork in place under the 
stress of crisis situations

Other responsibilities make it hard for leaders to 
do active coaching

External:
Keeping the teamwork structure in place with an 
overwhelming workload

Implementation of provider order entry, which has 
distracted staff

Internal:
Trying to maintain the teamwork momentum and 
also get work done

Difficulty in engaging individuals in teamwork who 
are unapproachable 

Slow progress in making teamwork part of the 
culture, requiring reinforcement

External:
Staff turnover resulting in new, less-experienced 
L&D staff

Heavy workload

Site 3 Internal:
Lack of coaching
Lack of buy-in among some staff
Inadequate training for nurses and residents
External:
Nurses spend time looking for supplies rather than 
providing care

Nursing-staff shortages
Other initiatives compete for staff time
High census of high-acuity patients
Facility renovations

Internal:
Difficult to disseminate information throughout 
the OB unit

Resource constraints restrict actions
External:
Other initiatives that compete for staff time and 
attention

Changes in hospital policy
Continued nursing-staff shortages

Internal:
Resistance of some staff members, mostly on the 
night shift

Inability to complete training for many staff due to 
lack of faculty to teach

Difficult to keep new nurses engaged in teamwork 
practices

External:
None reported
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L&D Unit First Time Period Second Time Period Third Time Period

Site 4 Internal:
None reported
External:
Staffing shortages and turnovers
Temporary move of L&D unit for renovations
Temporary loss of a key physician lead
Short staffed for physicians and nurses

Internal:
Lack of teaching and coaching by the nurse 
trainers despite their enthusiasm after they were 
trained

Some resistance from nurses
External:
Relocation back into original area, which might 
impair the level of teamwork achieved in the 
smaller temporary space

Internal:
Reminding people to use the skills during physician 
leader’s absence for two months

External:
Demands on their time from other initiatives that 
compete with teamwork

Site 5 Internal:
Difficulty holding team meetings
Lack of support from leadership chain
External:
Shortage and turnover of head nurses
Changes in physician staffing and leadership

Internal:
Continued lack of support from leadership chain
External:
New product-line directors less supportive of 
nurse practitioners

Internal:
Lack of support from leadership chain
Limited physician support
Lack of participation by nurse midwives
More training needed
External:
Change in physician leadership with less support by 
new leaders

Staff turnover

NOTE: SWAT = strength, weakness, and threat analysis. PSC = patient service coordinator.

Table 3.5—Continued



40    Achieving Strong Teamwork Practices in Hospital Labor and Delivery Units

In general, the sites’ implementation teams met weekly or biweekly at the start of their 
implementation processes, and the meeting frequency declined over time. They found that it 
was difficult to get everyone to the meetings due to competing time demands. They also found 
that having a consistent meeting time is important and that it is best to meet at a time when 
representatives from all shifts were able to participate. 

All of the implementation teams used their meetings to strategize, review implementation 
progress, troubleshoot, and adjust implementation approaches. Some did this using structured 
team meetings with agendas, action plans, and timelines, while others used more-informal 
meeting formats. 

One site noted that its team spent too much time early in the implementation process 
planning how to do it rather than just getting started. They realized they were “overthinking” 
things as they tried to define the roles and personnel of their administrative and operations 
teams. Once the team became more outcome-driven, it moved things along more quickly. 

The implementation teams used a wide variety of methods for communication among 
team members and between the team and the front-line unit staff. For example, both email 
and face-to-face conversations were used for communication among team members. Methods 
used by one site to communicate with unit staff and get feedback from them included staff 
meetings, its patient-safety culture survey, safety rounds, shift reports, discussion in various 
venues, and observation on the unit.

Importance of Having a Physician Leader or Champion. The sites were unanimous in 
emphasizing how important it is to have a physician champion visibly leading teamwork-
improvement efforts for the L&D units. They reported that a physician detractor can be very 
detrimental, and the physician leader can help other physicians overcome skepticism, as the 
message is more palatable coming from another physician. Having additional physicians teach-
ing classes and role modeling also helps with buy-in. 

The physician leader needs to be a driver who makes change happen and is visible at the 
key teamwork activities, such as daily morning reports (team huddles/briefs). The leader must 
be flexible and adaptive—not rigid—about the implementation. One site noted that the leader 
does not have to be someone who supported teamwork improvement from the outset. 

Importance of Having a Designated Person to Facilitate the Implementation-Team 
Activities. Only two of the sites had facilitators who provided ongoing support for the imple-
mentation team and the teamwork activities they were implementing. Both facilitators were 
registered nurses, so they could relate effectively to the clinical staff. The role of their facili-
tators was to coordinate and support activities of the implementation team, provide data for 
decisions, perform outreach to clinical staff, analyze data on processes and outcomes, and gen-
erally help to move actions forward. These two sites reported that the facilitation role was an 
important stimulus for their continued progress in teamwork implementation. They said that 
it is important for the person serving as facilitator to have the time and interest to do the job 
well, to not have a clinical affiliation with the various groups, and to be able to work above the 
various silos in the organization. 

The sites that did not have facilitators felt that such a person could have helped them 
increase progress in their implementation activities. One site reported that it had an effective 
educator on the team early in the process who contributed to their progress but that it lost that 
person in personnel changes. Resource constraints prevented the unit from hiring another 
person to serve in this role. To be most effective, the team leaders at this site said that the facili-
tator should report to someone in the unit so that his or her responsibilities are clear. Leaders 
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at another site agreed that a facilitator sounded like a good idea, but they also felt that having 
clinicians model the teamwork behaviors is probably more helpful than having a facilitator 
involved. 

Responding to Challenges That Arise During Teamwork Implementation. The sites 
reported that flexibility and perseverance are the most important factors for successful team-
work implementation. They emphasized the need to continually assess their implementation 
process to determine whether it was feasible and to make adjustments as necessary. An example 
reported by one site’s team was its attempt to implement core teams, which it pursued unsuc-
cessfully for some time. Then the team stepped back and realized that core teams were not 
necessary, given its implementation of some of the other practices, and that the concept was not 
feasible for that facility. If the team had been too dogmatic about pursuing the concept further, 
it could have lost credibility with the staff. Another site highlighted the importance of tracking 
outcomes to help focus the work. By identifying an issue (e.g., management of stat C-sections 
or codes) and then developing an organizational response, the unit could improve performance 
through tangible activities that contributed to teamwork development. 

Teamwork Training and Coaching

To learn from sites’ experiences with teamwork training, we examined three aspects of the 
training process: initial training on teamwork practices, ongoing coaching and reinforcement 
during implementation, and refresher training. 

Best Approaches for Initial Training on the Teamwork Model and Practices. As described 
in the previous section, the sites took quite different approaches to the provision of teamwork 
training to their L&D unit staff. Two of the sites provided initial training to all the unit staff, 
although they differed in the pace at which the training was given. The others trained only a 
portion of the staff, then relied on the trained staff to train and coach the remaining staff in 
real time as teamwork practices were being implemented. Despite these differences, we heard 
very similar feedback from the sites regarding how the initial training should be designed and 
carried out. 

The sites emphasized that the training should be interactive and that it should be mul-
tidisciplinary in terms of both the participants and the teachers. The use of interactive classes 
with videos and clinical scenarios specific to the unit made it realistic to the participants. Sev-
eral of them found that it was effective to have medical doctors (MDs) and RNs teaching the 
sessions together. They also found that the environment and class size were important and that 
a class of about 15 participants was about the right size. One site specifically reported that use 
of the small-group approach was effective for them. Another site suggested that the training 
should be separate from the normal workday and include time for social interactions among 
participants.

Adequate time should be taken to develop the curriculum, to ensure the quality of the 
training provided. In addition, the curriculum should be modified to be relevant to the unit. 
Use of an outside consultant also was helpful, to provide expertise and an objective perspective. 
One site noted that it used the “parking-lot” method to record issues and concerns that partici-
pants raised so they could be addressed during later discussions. This proved to be invaluable 
because it assured people that their concerns were not being dismissed.

One site took six months to train all its staff, thus creating, for some staff, a delay between 
the time of their training and actual start of actions to implement the teamwork practices they 
were taught. As a result, the people who were trained early had forgotten the material when it 
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came time to implement, and they needed reinforcement of their training at the start of imple-
mentation. The site team concluded that it might be better to condense the training to shorten 
this lag time.

Best Ways to Provide Ongoing Guidance to Unit Staff on Teamwork Practices. As the 
sites implemented teamwork improvements, they used a variety of techniques to reinforce 
and coach unit staff on use of effective teamwork practices. All of them reported that such 
re inforcement was critically important because they were working to change existing behav-
iors that were comfortable to staff, even if they were not optimal for effective teamwork. They 
noted that everyone must coach everyone, as “we are all learning as we go.” 

The use of coaches or coaching is central to the process of practice reinforcement. One 
site formally selected coaches early in the implementation process. The rest of them, however, 
relied on implementation-team members, lead physicians, and staff who had received team-
work training to take on this role, without officially designating them as coaches or providing 
them with designated time to perform this role. Some of the sites found that practice adoption 
flourished when the unit leaders modeled practices for others during care delivery. This shifting 
of the norm of behavior was a powerful way of influencing the reluctant individuals. 

Leadership by physicians was an important component of the implementation process for 
all the sites. In some cases, it was the physician champion who reinforced practices; in other 
cases, one or more other physician leaders were designated to serve as coaches. 

Careful selection of effective coaches is critical to achieving teamwork improvements. 
One site initially chose people who were less supportive in the hope that they would buy 
into the improvement process—a strategy that worked for only some of the coaches selected. 
Another site noted that its physician leaders varied in the quality of leadership they provided, 
with some being actively involved and others being more passive. The sites generally felt that 
they had not used coaches to the fullest extent needed, in part due to time and resource con-
straints. They felt that it would be ideal if coaches could be freed up from some of their other 
responsibilities, but few of them had the resources to do so. 

Most-Effective Approaches for Conducting Refresher Teamwork Training. Because the 
final interviews with the sites were conducted within approximately a year after most of them 
had started their teamwork-improvement initiatives, few of them had much experience with 
providing refresher training. Therefore, their responses in this area were somewhat tentative. 

Some sites said that they had not yet done any formal refresher training, but they had 
provided regular reinforcement in daily reminders, daily team huddles/briefs, staff meetings, 
debriefings, morbidity and mortality conferences, and other settings. They were not sure how 
effective these various methods had been, and they considered this to be a work in progress. 
One site questioned whether there was a need at this time for a refresher for existing staff 
because the teamwork behaviors were becoming so ingrained for them. Others believed there 
would be value to having a shorter refresher course to revisit the behaviors and contemplate 
whether they are doing all they could. 

On the other hand, most of the sites had established teamwork training as part of the 
orientation training for new employees and staff. One site also provides training for new physi-
cians, which appeared to be working well. 

Implementing Teamwork Improvements

Success or failure in implementing teamwork improvements can be affected by a myriad of fac-
tors, including how the implementers choose to carry out the process, as well as external factors 
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that may reinforce or challenge their ability to do so. We discuss here the feedback from the 
sites regarding their implementation activities and what they learned from their experiences 
with them. This is followed by discussion of some of the environmental factors that the sites 
identified as having affected their implementation progress. 

Which of the Four Teamwork Competencies to Work on First. The four basic competen-
cies of the MedTeams and TeamSTEPPS models are leadership, situation monitoring, mutual 
support, and communications. Our inquiry into the sites’ strategies for addressing each of 
these competencies revealed broad differences in the priorities the sites placed on each compe-
tency. For example, the two sites that were most proactive in implementing changes differed in 
which competencies they chose to address first. One of the sites started by working on leader-
ship through team huddles/briefs and establishing the team structure. Its team felt that this 
needed to be done before it could move on to the other competencies. The other site put lead-
ership at the bottom because, even if one of the leaders is opposed to an idea, the group can 
work around him or her. The other sites tended to see leadership as an important competency 
that they worked on early. 

The sites were in greater agreement on the importance of the communication compe-
tency, and all of them addressed communication early. One site started its training curriculum 
with communication, and it used team leaders to facilitate and model the behaviors. Another 
site saw communication as critical to situation monitoring and mutual support, by empower-
ing people to question and challenge others in a respectful way. Communication skills also are 
concrete skills that staff can learn readily. 

The sites agreed on the importance of situation monitoring and mutual support, but they 
again differed on when they focused on practices in these competencies. One site felt that situ-
ation monitoring and mutual support should go hand in hand. According to this site,

If you are monitoring the situation, you are more likely to offer support. Initially, physicians 
were resistant to the concept of situation monitoring due to liability concerns, but it is now 
a nonissue. We now have the philosophy that everyone is responsible for everyone’s patients.

Other sites focused on each of these two competencies separately, with an apparent 
emphasis on situation monitoring. One site noted that it was useful to start with situation 
monitoring to help break the historical approach that “this is my patient and nothing else mat-
ters.” Another site emphasized that situation monitoring is critical to patient safety (i.e., moni-
toring for staff fatigue) and is not a “big brother” situation, nor is it judgmental. 

Which of the Specific Teamwork Practices to Introduce First. In addition to the four basic 
teamwork competencies, the MedTeams and TeamSTEPPS models specify a set of specific 
teamwork practices or behaviors that staff are to use during the care process. We were inter-
ested in learning how the sites approached introducing these specific practices and how their 
choices for use of the practices affected their progress in teamwork improvement. 

The sites felt that all practices should be adopted eventually but that they could be pri-
oritized and phased in over time. The sites also had quite different approaches to deciding the 
order in which they introduced each practice. Their priorities for the implementation plan gen-
erally were drawn from discussions in the initial training sessions, and the sites also used the 
training materials for guidance.

Most of the sites started by introducing the team huddle/brief, although they used a vari-
ety of names for them (e.g., team report, board rounds). The units typically used these sessions 
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to set the initial care plans for the shift, and they encouraged all members to participate. They 
noted that the huddle can be used to change the flow of activities on the unit, and huddles 
around specific patients also are done when care planning cannot be deferred to the next team 
huddle.

Some of the practices (e.g., hand-offs, SBAR) are being advocated by the Joint Commis-
sion, which makes them a natural choice for early introduction. Several sites saw that SBAR 
could be used for case presentations at team huddles, though few had done this by the end of 
this study. 

Debriefs and DESC script were identified as important practices that are hard to do well. 
One site team felt that debriefs give the biggest bang for the buck but were the hardest for them 
to “get off the ground.” Another site developed a tool to guide the discussion quickly, and the 
leaders worked to be sure that everyone recognized that the debrief was a learning process, not 
a punitive one. Because of the difficulty in using the DESC script, the units struggled with 
using it, and at least one unit decided not to use it. 

One site decided to implement all the specific practices at once but found that team 
huddles/briefs, situational monitoring, and debriefs have been the most-important tools for the 
unit. They said that they started with practices that are more mechanical and gave them the 
opportunity to demonstrate some early success, after which they moved to the more-abstract 
and emotionally charged issues. Sites reported that one-on-one coaching was required to get 
many of the practices implemented properly. 

Approach to Engaging the Key Clinical Groups in Teamwork Improvement. All of the 
sites faced challenges early in their implementation processes in encouraging physicians and 
nurses to support and participate in the teamwork methods they were introducing. In general, 
although they met some initial resistance from at least some of their staff, reactions to the idea 
of improving teamwork tended to be positive. In addition, staff support increased over time as 
teamwork improvements began to show benefits in the efficiency and quality of care. However, 
the sites emphasized that it was important to work with the unit staff to ensure that they were 
given the opportunity to participate and influence the actions being taken to introduce and 
implement teamwork practices. 

The following are examples of techniques that the sites felt were successful in engaging 
physicians and nurses in the teamwork-improvement process: 

• Role modeling was done by leaders among both physicians and nurses, which was found 
to be critically important. 

• Several sites found that team huddles/briefs (morning rounds) have been key to engage-
ment with physicians and nurses together.

• Teamwork behaviors and success stories were featured regularly with posters, mentions in 
daily team huddles/briefs, and other communication vehicles.

• During clinical education with physicians, they talked about teamwork tools and not just 
diagnosis; teamwork education should be part of any clinical education. 

• Teamwork-practice sessions also were used as a basis for other meetings and gatherings to 
strengthen a sense of team and partnership among staff.

• At one site, all staff saw the Josie King video.
• At one site, nurses reviewed some aspect of teamwork at each shift change.
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The sites also offered the following guidance on important issues or steps to take: 

• Leaders need to stress that effective teamwork is important because these are evidence-
based practices to improve patient care. 

• It may take time (estimated three to six months) for unit staff to see how teamwork prac-
tices improve patient care, after which increased engagement builds among staff. 

• For one site, high nursing turnover made it challenging to ensure that nurses on the unit 
were adequately trained in teamwork practices.

• Teamwork is a dignified process designed to formalize best practices, so it is not necessary 
to use gimmicks and T-shirts to encourage engagement. 

• Observed success in implementing teamwork in one unit can spread it to others. At one 
site, people working on the maternity unit could see the differences in the quality of care 
processes between their unit and the birthing unit (which implemented teamwork), and 
they became anxious to get on board. 

• Each unit should adapt the approach to naming and implementing the teamwork model 
to make it “belong” to the unit, to instill a sense of ownership for the unit staff. 

Most-Important Mechanisms Implemented to Improve Teamwork. Consistent with 
other feedback provided by the five sites, the mechanisms they reported being most important 
were the start-of-shift team huddles/briefs (board rounds), physician leadership and coach-
ing, administrative support through the implementation process, QI meetings, and debrief. 
Debriefings were viewed as an opportunity to evaluate care and learn how to strengthen the 
use of teamwork practices. 

The team huddles are a strong mechanism for getting everyone on the same page for a 
shift, and they encourage communication across disciplines. At some sites, these sessions were 
introduced first at the morning change of shift, and then staff on later shifts requested the 
same approach. One site, however, discontinued these sessions in favor of smaller interactions 
throughout the day, which encourage staff to be mindful of the practices in all day-to-day 
encounters. 

Importance of Continually Reinforcing New Teamwork Practices. All the sites had 
worked throughout the year of the study to reinforce new practices, and they all stressed that 
such perseverance was necessary to achieve sustainable teamwork practices on their units. One 
site commented that shifting the norm of behavior is a powerful way of influencing reluctant 
individuals. Another noted that some strategies worked well in the short term, but it shifted 
to other methods for the long term. The use of debriefs was cited as a strong tool, not only to 
improve care as part of teamwork practices, but also to reinforce the learning of those practices. 

They all highlighted the importance of ongoing coaching to help staff learn in real time, 
recognizing that everyone must be coaching one another, as they were all learning as they pro-
gressed. However, the sites took very different approaches to the coaching process. For exam-
ple, one site started with charge nurses as coaches but later turned to its implementation team 
to do the coaching. Another site used designated physicians as coaches. Regular reinforcement 
and celebrating of successes also were important strategies, such as featuring success stories in 
communication activities. 



46    Achieving Strong Teamwork Practices in Hospital Labor and Delivery Units

What They Would Do Differently

In hindsight, the sites identified things they would do differently in the various aspects of 
the implementation process: planning, training, carrying out actions, coaching, and creating 
incentives for teamwork behaviors. They saw the importance of good planning by the imple-
mentation team but also said that they could have moved into action more quickly. One site 
reported that its tendency to “overthink” issues and strategies delayed its start for actually 
making change happen. The sites also said that they would establish more-realistic timelines 
for their action strategies, recognizing that it takes time to change human behavior. Some of 
the sites that did not have facilitators indicated that they would want to have one, although 
budget constraints made that impossible during this implementation process. Some sites also 
noted that other incentives are needed to encourage staff to adopt team practices, such as 
including team behaviors in personnel evaluations. 

The sites that did not do initial training for all their staff said that it was better to train 
everyone quickly, to get them all on the same page. Similarly, most of the sites commented 
that they would place stronger emphasis on coaching, including formal designation of coaches 
so that all the staff knew that the coaches were available to work with them. For both training 
and coaching, however, the sites were constrained by resource limitations that prevented them 
from supporting the activities in the way they thought was optimal. 

Factors Affecting Teamwork Implementation

We asked the sites to identify the factors that had the greatest effect on their ability to imple-
ment teamwork improvements, either positively or negatively. We specifically asked them to 
consider both process factors involved with the implementation process itself and other factors 
that were external to the process (whether in the hospital or in the larger environment). 

Process Factors. The implementation of any QI process is inevitably affected by issues 
that arise in response to the implementation activities. When we asked the site leads to iden-
tify the most-important factors that affected their teamwork implementation processes, they 
reported the following items:

• initial hesitancy or resistance from physicians and other staff, which generally declined as 
experience showed that improved teamwork was positive for the staff delivering care on 
the units. Some of the initial physician resistance was due to liability concerns.

• continued resistance from a small number of nurses and physicians, often those who were 
long-term employees, which was reported by most of the sites. Although the resisters were 
a small percentage of the staff, they could have a big effect on the unit operation. In some 
cases, this played out in the departure of some physicians or nurses, and several of the 
teams also were considering actions to terminate some resistant staff. 

• the need for strong support for the teamwork-improvement work from the top hospital 
administrative leadership, which includes the visible presence of leaders at training and 
other key activities, as well as dogged support and encouragement from leaders as the 
work progressed

• designing the training to be multidisciplinary, such that physicians and nurses are taught 
together in all training sessions, and sessions are co-taught by physicians and nurses

• resource constraints for some sites that limited the amount of training and implementa-
tion actions that they could undertake
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• heavy workloads and turnover for physicians and nurses in the units that tended to con-
strain the extent of implementation actions that some sites could carry out

• heavy daily volumes of L&D patients that had the positive effect of stimulating use of 
teamwork practices. Some sites reported that they achieved a great deal of collaboration 
on very busy days, and team members learned that improved collaboration and teamwork 
can help the unit deal more effectively with workload issues. For example, their use of 
cross-monitoring, mutual assistance, coaching by the coordinating team, and negotiation 
between staff and providers through impromptu huddles improved dramatically during 
the very busy times. However, this began to occur only after they had been working for 
some time on implementing teamwork practices. 

• a positive impact of staff turnover on implementation, reported by one site, with newer 
staff being more receptive to new practices than some of the long-term staff who left

• the ability to build a sense of team spirit among all the staff in the unit, which was neces-
sary to reinforce their ability to work together in adopting the teamwork practices

• changes in health information technology that were stimulated by requests from staff for 
more information to enhance situational awareness

• use of communication technology, such as pagers and cell phone, to achieve greater real-
time communication among front-line staff, although limitations of the various technolo-
gies and inconsistency in staff use of them diminished their usefulness.

External Factors. The units’ responses to external factors affecting their progress mirrored 
the set of successes and challenges reported in Table 3.4 and Table 3.5, so we do not repeat 
them here. However, two issues emerged that merit specific attention: insurer support and the 
physical layout of the L&D units. 

One site identified insurer support as a positive factor. The insurer encouraged the hospi-
tal to implement teamwork, as well as other patient-safety practices, including a review of oxy-
tocin use, use of standardized protocols, an exam for electronic fetal monitoring, and lowering 
surgical-site infection for C-sections. The insurer supported these efforts by funding a safety 
nurse for OB in all hospitals participating in its initiative. This person served as this site’s team 
facilitator, which the site team felt was an extremely important contributor to their progress in 
teamwork implementation.

The units’ physical structure had a variety of influences on their teamwork implemen-
tation activities and progress. For one unit, physical barriers in the unit configuration drove 
its need to strengthen communication across sections. As a result, the unit staff now have 
better awareness of what is going on in the different areas, including OR and triage. The unit 
configuration for another site hampered its triage process. One site reported that the physi-
cal environment impeded its attempts to implement core teams because its unit has just one 
corridor that does not provide separate sections for multiple teams. Another site reported that 
renovations in the hospital forced the unit to move locations twice, which posed a challenge 
for implementing and sustaining teamwork improvements. 

Ideal Physical Environment to Support Effective Teamwork Practices. Given the issues 
raised about the physical layout of the units, we specifically asked the sites to identify what 
they thought would be an ideal physical environment to support effective teamwork. Because 
L&D units have widely varying physical floor plans, hospital layouts, and equipment setups, 
responses to this question about ideal physical environment are equally varied. The following 
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observations are reported here as examples of how the physical environment can influence the 
process and results of implementing improved teamwork in any given unit. 

• Private space is needed for conducting debriefs.
• A large centralized location is needed for conducting change-of-shift team huddles.
• Patient-care pods create a physical separation that makes it very difficult to increase team-

work unless the unit can staff around this configuration.
• A single, central work area should be provided for physicians and nurses, with smaller 

satellites near the patients for smaller groups to meet. 
• A separate triage area would be helpful. 
• A smaller unit area supports cross-monitoring and mutual assistance.
• Registration should be configured so that a clinician is available to the patient immediately. 

Concluding Questions

We concluded the final-assessment interview with the site teams by asking them to share what 
they thought were the greatest successes, challenges, and surprises experienced during their 
teamwork implementation processes. Finally, we asked what advice they would give to other 
L&D units that are about to embark on similar journeys. 

Greatest Successes Thus Far in Achieving Effective Teamwork. When asked what their 
greatest successes were, several sites cited improvements in communication that allowed them 
to talk about what was best for the patient, including more-respectful communication among 
staff. They also said that they increased overall collaboration and mutual assistance on the unit, 
such as staff volunteering to contribute to processes, which had not occurred previously. 

Improvement in teamwork culture was also a strong theme in the sites’ responses. One 
site reported that teamwork has become such a part of its culture that everyone looks at how it 
is relevant to any given situation. Another reported a decreased stress level on the unit due to 
greater interdisciplinary camaraderie and openness, with much less reluctance to ask questions 
of physicians and raise issues. Yet another said that its staff were doing well in crisis situations, 
indicating that a good foundation had been laid. 

Greatest Frustrations or Disappointments. The inability to get all the unit staff on board 
with teamwork was disappointing to most of the sites, which referenced a small number of 
individuals in their units who remained resistant to the change. In some cases, these holdouts 
were leaders on the unit, and they influenced the tone of the group when they were present at 
meetings. One unit expressed frustration at not being able to figure out how to convince them 
of the need for change or demonstrate to them that they were not acting appropriately. 

Other disappointments mentioned were lack of progress in using the DESC script and 
limitations in coaching success. Those reporting these issues also noted that they were con-
tinuing to work on them, which reflects their recognition that teamwork was still a work in 
progress for their units. 

Biggest Surprises from Actual Teamwork-Improvement Experience. The most common 
response by the sites regarding their biggest surprises was their very success in improving team-
work. The sites observed growth in the staff as a result of using the teamwork practices, and 
they reported that they could see their progress clearly by comparing their resulting unit opera-
tion to that of other units in the hospitals. One site team thought that its success might be due 
in part to infusion of new staff who were receptive to the concepts. One site was surprised by 
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the success of the debriefing, which had stimulated open communication between nurses and 
physicians.

Overall Advice to Other L&D Units to Enhance Their Success in Improving Teamwork. 
We concluded the interview by asking the sites to offer advice to others based on their experi-
ences in teamwork implementation. They provided the following suggestions: 

• Examine teamwork status at the outset. For example, identify which practices the unit 
might already be using and which need to be strengthened. 

• Present team-based care to the staff in training so that it is palatable, then reinforce the 
training. Without reinforcement, most staff forgot the practices on which they had been 
trained. One site chose to introduce the material in smaller segments to make it more 
palatable. 

• Train enough trainers so that the practices are reinforced and coached routinely by a 
number of people.

• Repeat emphasis and training on use of practices to reinforce them and educate new staff. 
• The implementation process takes a long time and should not be rushed. A good strategy 

is to start with practices that staff can see clearly will improve patient care, then add the 
other less-concrete practices later. 

• Commitment from nursing leadership and educators is essential for reaching the staff. 
• Incorporate teamwork practices into personnel evaluations.
• Do periodic check-backs to assess progress and impacts. The sites reported that the tele-

conferences and discussions that were part of this study helped them with this. 
• Measure progress and give feedback to staff regularly. One way to do this is with patient-

safety culture surveys. One site that used a survey saw improvement in staff perceptions 
of teamwork over time.

• In private hospitals, administration has limited influence on attending physicians. 
• Achieving sustainable teamwork will take more time and resources than one might expect.
• Do not get frustrated when progress is not apparent. Persistence is critical. It is worth 

doing—one must have a “Zen-like” approach to avoid frustration.

Observed Teamwork Practices

The observation studies we performed at the participating sites at the end of the study enabled 
us to compare the self-reported information the sites provided us in the site visits and telecon-
ference interviews to an independent, expert observer’s assessment of their teamwork perfor-
mance. The results of the observation studies, presented in Table 3.6, are sets of average scores 
for each site on each of the four competencies of teamwork practices—leadership, situation 
monitoring, mutual support, and communication—plus the structural dimension of team 
structure. Scores reported are overall average scores (and standard deviations) for each team-
work aspect for the full 12 hours of observation, as well as average scores for each of the three 
four-hour components of the total observation time. The scoring used a five-point scale (where 
1 = very poor and 5 = excellent). 

We found variation in observation scores across sites, across time periods within a site, 
and across teamwork competencies within a site. The highest-performing site overall was site 4, 
which was scored at 4.5 or higher for all five teamwork aspects and had consistent performance 
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Table 3.6
Results for Observations of Actual Teamwork Practices, by Site

Teamwork Competency

Overall Scores Means by Time Period

Mean
Standard 
Deviation

Period 1 
Evening

Period 2 
Evening/Night

Period 3 
Night/Day

Site 1 

Team structure 3.3 0.1 3.3 3.2 3.3

Leadership 4.0 0.0 4.0 4.0 4.0

Situation monitoring 3.9 0.1 3.8 4.0 4.0

Mutual support 3.8 0.4 3.6 3.8 4.1

Communication 3.3 0.5 3.3 3.0 3.6

Site 2 

Team structure 3.7 1.4 2.1 4.8 4.3

Leadership 4.0 1.5 2.2 5.0 4.8

Situation monitoring 3.9 0.9 2.9 4.4 4.4

Mutual support 4.1 1.0 3.1 4.9 4.4

Communication 4.0 1.0 2.8 4.6 4.8

Site 3 

Team structure 2.8 1.2 4.0 1.8 2.5

Leadership 3.0 1.2 4.3 2.2 2.6

Situation monitoring 2.4 0.8 3.3 1.7 2.1

Mutual support 2.8 1.4 4.3 2.2 2.0

Communication 3.1 0.8 3.8 2.9 2.6

Site 4 

Team structure 4.6 0.6 4.3 5.0 4.3

Leadership 4.5 0.3 4.2 4.8 4.6

Situation monitoring 4.5 0.3 4.3 4.8 4.3

Mutual support 4.5 0.4 4.1 4.8 4.6

Communication 4.6 0.1 4.6 4.6 4.7

Site 5 

Team structure 3.9 0.4 3.7 4.0 4.0

Leadership 3.9 0.4 3.6 4.3 3.9

Situation monitoring 3.4 0.5 3.0 3.5 3.8

Mutual support 3.9 0.3 3.8 4.3 3.7

Communication 3.8 0.3 3.6 4.0 3.7

NOTE: Scores are on a five-point scale: 1 = very poor and 5 = excellent.
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across time periods. Sites 1, 2, and 5 also had reasonably high scores. The scores for sites 1 
and 2 varied across teamwork aspects, reflecting differences in the timing by which they had 
focused on each competency in their implementation strategies. Sites 2 and 3 appeared to have 
the greatest variation in teamwork practices across shifts, as reflected in the standard deviations 
of the overall scores, which suggests that their progress in implementing practices differed by 
shift. 

To examine the extent to which the sites had strengthened their teamwork practices, we 
used a combination of the qualitative, self-reported interview data and the observation data 
presented in Table 3.6. Because we did not have baseline observation data (due to budget con-
straints), we could not directly examine changes in observed practices from baseline to the end 
of the study. When comparing the observation results to the self-reported information, both the 
baseline levels and changes in practices over time needed to be considered. For example, site 1 
had done no previous work on teamwork before this study, but its implementation team took 
a proactive and organized approach that was successful in implementing a substantial number 
of teamwork practices during the year. The observation scores for site 1 reflected respectable 
teamwork practices at the end of the study, but they were not scored as high as site 2 or site 4, 
both of which had started teamwork implementation before the time of this study. 

Site 2 leaders had been using an incremental, gradual approach to implementation, which 
continued during this study. Although its observation scores were high, they varied across 
shift and, somewhat, across teamwork aspect. These results are consistent with its implementa-
tion history. The site 4 leaders consistently reported in our interviews that they were already 
doing many of the practices in the teamwork model and that they used the model primarily to 
re inforce these practices for their staff. We also heard this feedback from their staff during the 
site visit. This information is consistent with the high observation scores given to site 4. 

By contrast, sites 1 and 5 were just starting their work at the start of this study, so they 
did not have teamwork practices in place at our baseline. Site 1 took a structured and organized 
approach to implementing a teamwork-improvement strategy, whereas site 5 focused more 
directly on implementing specific practices using an operational approach. They had similarly 
high observation scores, although the scores for site 1 varied more across teamwork aspects. 
Again, these results also are consistent with its implementation history. 

Site 3 had been an intervention site in the previous clinical trial study, but it reported that, 
after its staff received the training in that study, it had not pursued any teamwork improve-
ments at that time. Thus, it also was starting these activities as our study began. However, the 
site experienced several challenges and setbacks in both the teamwork implementation activi-
ties and challenges imposed on it from external sources, which prevented it from making much 
progress in practice adoption. Site 3 had the lowest performance observation scores, which 
appear to be confirmed by the observation data as well. 

We would expect that the teamwork performance of the two sites that already had imple-
mented some teamwork improvements before our study began would change less during the 
study than would performance of other sites that started during the study and pursued actions 
proactively. Their performance at our baseline would be higher than the other sites, which 
would provide them with less room to make additional improvements. Because site 2 con-
tinued its incremental and gradual approach to implementation during the study, we might 
expect to see some improvement related to this work. Site 4 took a more passive approach to 
its improvement efforts, which suggests that we might not see much improvement in team-
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work. We examine this question further in our outcome analysis of the staff survey results and 
patient outcomes. 

Key Process-Evaluation Findings

The results of the process evaluation highlighted the diversity of approaches that the L&D 
units chose for implementation actions aimed to achieve adoption of teamwork practices, and 
suggest that there is not one “correct” strategy for achieving adoption of the teamwork compe-
tencies or specific practices in L&D units. We summarize here what we learned regarding each 
of the research questions addressed by the process evaluation. 

What Training and Actions Are Required to Achieve a High Level of Teamwork in the Labor 
and Delivery Process?

The key factors required for successful implementation the five participating L&D units 
appeared to be early emphasis on the communication competency of the teamwork model, 
along with effective training and coaching, support of a facilitator to keep the process on track, 
and unit-staff perseverance in working toward practice adoption. The other three teamwork 
competencies—leadership, situation monitoring, and mutual support—also were important 
to achieve, and they could be addressed successfully using a variety of approaches. For choices 
regarding introduction of the specific teamwork practices, the team huddle/brief was an impor-
tant practice to adopt early in the implementation process, but the remaining practices could 
be addressed in the order that each unit found to be most appropriate. 

The sites found the team huddle/brief to be a powerful tool that could provide a struc-
ture and stimulus for interdisciplinary communication, which could also create a sense of 
team among physicians and nurses. The morning team huddle was a strong vehicle to support 
morning change of shift and to ready the staff team for managing the day’s patient caseload. 
In addition, the huddle was used both for emergency situations and for patient-specific care 
assessment and planning. 

During the course of their work, the sites came to recognize the importance of provid-
ing initial teamwork training for all staff. Several of the sites did initial training for only 
some of their staff because of budget limitations or other operational choices. All of these sites 
stated that this led to slower staff buy-in and delays in adoption of teamwork practices. The 
sites reported substantial difficulties in getting staff trained later using coaching or informal 
training. 

Perseverance was found to be key because it took time to fully integrate effective team-
work practices into L&D units, and challenges were faced throughout the implementation 
process. Even with a highly proactive implementation approach, these results suggest that it 
takes longer than a year to fully integrate effective teamwork practices into a unit’s care pro-
cesses. The two sites that had been working longest on implementation had the highest per-
formance scores, whereas sites with only one year of implementation experience still had more 
work to do, even though some of them had made substantial progress. At the end of our study, 
the leaders of the teams for all of the participating L&D units reported that, although they had 
made important progress, their work was still not done. 

Challenges may come from external sources or may be internal in the form of responses to 
the implementation efforts themselves. Typical challenges the sites experienced from external 
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sources included staff shortages, construction projects, and competing initiatives. A common 
internal challenge was some initial staff resistance to teamwork improvement. Resistance 
tended to decline with time, however, as staff gained experience with teamwork and began to 
see its benefit in improving care and operational efficiency. Tension between physicians and 
nurses also occurred in the early implementation period, which the sites used as an opportu-
nity to reinforce effective communication and mutual support skills.

How Strongly Do Self-Reported Experiences in Implementing Teamwork Improvements 
Correlate with Actual Levels of Teamwork as Measured by Direct Observation of the Labor 
and Delivery Process?

We found that the observation scores for teamwork performance varied across sites, across 
time periods within site, and across teamwork aspects within site. In general, the levels and 
variations in teamwork scores for each site were consistent with its self-reported implementa-
tion status as of the end of the study. For example, the leaders for site 4 reported that they had 
already been doing many of the teamwork practices before the start of the study, but they were 
generally passive in subsequent implementation work during the study. The high observation 
performance scores for that site were consistent with this information. If we had baseline obser-
vation data for this site, we would expect it to be high as well—that is, it would reflect the site’s 
already-strong teamwork practices at baseline for this study. 

Summary

These results highlight the fact that organizations could gain value from using observational 
studies to track implementation progress as they work on improving teamwork practices. 
Observations done by an external expert could provide them with objective data to identify 
issues and guide subsequent implementation actions. 

The process evaluation found some common themes in the approaches used by the par-
ticipating L&D units for implementing improvements to their teamwork practices, although 
their specific strategies and actions varied substantially. This information should be useful for 
other L&D units pursuing teamwork improvements, to guide them in ensuring fidelity to the 
teamwork models they choose to use while adapting strategies to their unique situations. The 
implementation actions that we identified as possibly being important contributors to achiev-
ing improved teamwork were initial training of all staff, follow-up coaching, support of a facili-
tator, and implementation of a large number of the specific teamwork practices. If these factors 
are important, their use should influence staff perceptions of teamwork in the L&D units, as 
well as patient outcomes, which we test in Chapter Four as part of our outcome evaluation. 
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CHAPTER FOUR

Effects of Teamwork Improvement on Unit Staff and Patient 
Outcomes

This chapter presents the results of our outcome evaluation, which examined the effects that 
teamwork improvements made by the participating L&D units had on both the staff working 
in the units and the patients served by them. These results address the second study objective—
to assess the extent to which successful adoption of teamwork practices may influence the expe-
riences of staff working in the units and outcomes for patients—and its two associated research 
questions: How does achieving effective teamwork affect the patient-safety perceptions, expe-
riences, and knowledge of staff working in L&D units? And what effects does effective team-
work have on L&D outcomes for mothers and newborn infants?

As discussed in Chapter Two, data for effects on unit staff were obtained from a survey 
conducted with the staff twice during the study. Data for effects on patient outcomes were 
obtained from encounter data that the L&D units provided to NPIC for analysis, the results 
of which NPIC provided to RAND. 

Perceptions and Knowledge of Labor and Delivery Unit Staff

The first component of our outcome evaluation was an analysis of trends in patient outcomes 
for the participating L&D units. These analyses were performed to address the third research 
question for the evaluation: How does achieving effective teamwork affect the patient-safety per-
ceptions, experiences, and knowledge of staff working in labor and delivery units?

To analyze effects on unit staff, we compared results from waves 1 and 2 of the staff sur-
veys that were completed by staff working in the L&D units. These surveys provided data on 
the perceptions of L&D unit staff regarding patient safety and teamwork, the quality of their 
work lives, and their knowledge of teamwork practices. 

In these analyses, we tested our hypotheses that teamwork improvements in the L&D 
units should have the greatest effects on staff perceptions about teamwork in the unit, the qual-
ity of their work lives, and staff knowledge of teamwork practices. Improvements might also 
affect staff perceptions of patient-safety culture in the unit and, to a lesser extent, perceptions 
of patient-safety culture at the hospital level. As discussed in Chapter Two, response rates for 
the surveys varied across sites and time, and they tended to be low; therefore, we interpret our 
findings with some caution. 

Because we were analyzing survey results for two cross-sectional samples of staff, we 
checked for comparability of the respondent characteristics for the two samples. The results of 
this comparison, presented in Table 4.1, show fairly similar distributions for the two groups 
of respondents for time worked in the hospitals, time worked in this unit, staff position in the 
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Table 4.1
Respondent Characteristics in the Two Waves of Staff Surveys, Across All Sites

Respondent Characteristic

Wave 1 Wave 2

Number Percentage Number Percentage

Time worked in 
this hospital 
(p = 0.884)

<1 year 47 10.4 27 11.2

1–5 years 153 33.7 77 32.0

6–10 years 96 21.2 50 20.8

11–15 years 50 11.0 23 9.5

16–20 years 42 9.3 24 9.6

21 years or 
more

58 12.8 32 13.3

Missing 8 1.8 8 3.3

Time worked in 
this hospital unit 
(p = 0.516)

<1 year 65 14.3 35 14.5

1–5 years 158 34.8 75 31.1

6–10 years 95 20.9 53 22.0

11–15 years 51 11.2 19 7.9

16–20 years 37 8.2 26 10.8

21 years or 
more

37 8.2 24 10.0

Missing 11 2.4 9 3.7

Job status in the 
hospital 
(p = 0.003)

Full time 303 66.7 179 74.3

Part time 102 22.5 28 11.6

Agency staff 2 0.4 0 0.0

Contract staff 16 3.5 7 2.9

Missing 31 6.8 27 11.2

Staff position in 
this hospital 
(p = 0.707)

Physician 131 29.5 73 30.3

Nurse 216 47.6 113 46.9

Other 96 21.2 46 19.1

Missing 11 2.4 9 3.7

Time worked in 
current specialty 
or profession 
(p = 0.278)

<1 year 22 4.9 16 6.4

1–5 years 111 24.5 66 27.4

6–10 years 79 17.4 31 12.9

11–15 years 71 15.6 28 11.6

16–20 years 65 14.3 40 16.6

21 years or 
more

98 21.6 52 21.6

Missing 8 1.8 8 3.3
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hospital, and time worked in current specialty or profession. The one area of difference was job 
status in the hospital, for which respondents indicated whether they were full-time, part-time, 
contract, or agency staff. Greater percentages of the respondents in the second survey wave 
were full-time staff than in the first wave, and there also was a higher percentage of data miss-
ing on this item for those who completed the survey. 

Status at Baseline

We examined variations across the five L&D units in the baseline perceptions and knowledge 
of staff in the units. We grouped the domains for which data were obtained into five catego-
ries: hospital-level culture of patient safety, patient-safety culture in L&D, teamwork in L&D, 
quality of work life, and knowledge of teamwork. As shown in Table 4.2, significant variations 
in staff perceptions and knowledge across the sites were found and were statistically significant 
for all of the domains. 

Two of the sites (sites 2 and 4) had systematically higher scores on the various domains 
than the remaining three sites (high scores shown in shaded cells). (The scores are measured 
as the percentage that gave scores of 4 or 5 on a five-point scale; see methods in Chapter Two). 
These two sites are the ones that already had been implementing teamwork practices before this 
study began, and this result is consistent with their reported implementation status at baseline. 

We also found differences in scores across the domains. Respondents across the sites 
tended to give higher scores to hospital management support for patient safety, organiza-
tional learning/continuous improvement, and teamwork within the unit, and they gave lower 
scores for hospital hand-offs and transitions and nonpunitive response to error. Of interest, the 
patient-safety grades the staff gave their L&D units varied widely across units, ranging from 
32.9 percent to 70.8 percent positive grades. 

Changes in Staff Perception and Knowledge During Teamwork Implementation

Differences in staff perceptions and knowledge regarding teamwork between the baseline 
(wave 1) and second (wave 2) surveys were examined for all the sites in the aggregate and for 
each site individually. The larger sample size for the aggregated data provides more power to 
detect statistically significant differences that may not be detectable for individual sites. As dis-
cussed in Chapter Three, however, the teamwork implementation experiences of the five sites 
varied widely, and we might expect similar variation in the effects they had on the perceptions 
and teamwork knowledge of the staff in each site. Such differences are hidden in the aggregate 
results averaged across all five sites, so it is important to look at both the aggregate and indi-
vidual site results when interpreting our findings. 

The results of the aggregate analysis are presented in Table 4.3. For all domains except 
organizational learning, the percentages of respondents giving positive scores were higher for 
the wave 2 survey, although differences were statistically significant for only six perception 
domains and the knowledge-of-teamwork domain. The positive change in teamwork knowl-
edge suggests that the combination of initial training and reinforcement during teamwork 
implementation increased staff knowledge regarding teamwork principles and practices. 

The strongest changes were found for all three domains in the teamwork-in-L&D cat-
egory, in particular for the domain of teamwork climate (from 56.3 percent to 65.4 percent). 
Significant changes also were found for two of the four domains in the culture-of-patient-
safety-in-L&D category, and the domain of nonpunitive response to error had a large change 
(from 18.1 percent to 28.8 percent). The only significant change in the hospital-level-culture-
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Table 4.2
Patient-Safety Attitudes and Knowledge at Baseline, by Site

Domain (n)

Site 1 (221) Site 2 (72) Site 3 (86) Site 4 (32) Site 5 (43)

p-Value% SD % SD % SD % SD % SD

Hospital-level culture of patient safety

Hospital 
management 
support for 
patient safety 

61.2 30.2 62.5 30.6 46.5 32.5 70.8 32.5 56.6 33.0 <0.001

Hospital 
hand-offs and 
transitions 

27.0 40.1 44.4 44.8 23.3 37.3 43.8 45.3 11.6 28.5 <0.001

Organizational 
learning, 
continuous 
improvement 

75.0 29.3 75.5 31.6 64.3 34.6 82.3 26.8 64.3 35.2 0.008

Teamwork across 
hospital units (one 
question)a

51.4 50.1 72.2 45.1 41.7 49.6 68.8 47.1 32.6 47.4 <0.001

Patient-safety culture in L&D

Patient-safety 
grade 

70.8 45.6 59.7 49.4 32.9 47.3 75.0 44.0 40.5 49.8 <0.001

Nonpunitive 
response to 
error 

8.1 20.0 35.2 37.7 18.6 31.6 42.7 39.9 18.3 27.7 <0.001

Overall safety 
status in the 
unit

47.3 34.7 52.0 31.8 26.1 30.7 58.6 32.1 36.5 31.3 <0.001

Patient-safety 
climate in the 
unit

59.9 32.3 74.1 29.2 56.5 30.7 79.4 23.5 63.6 31.2 <0.001

Teamwork in L&D

Teamwork 
within the unit 

80.2 30.0 65.8 36.7 65.8 37.2 85.9 26.9 50.0 40.8 <0.001

Communication 
openness 

43.1 27.6 55.4 22.5 48.6 24.4 58.9 18.4 45.0 26.1 <0.001

Teamwork 
climate 

58.2 38.0 60.6 39.6 47.6 40.8 78.1 35.8 41.9 37.7 <0.001

Quality of 
work life

69.5 26.3 66.4 26.9 55.8 27.0 75.5 22.0 64.2 29.5 <0.001

Knowledge of 
teamworkb

67.7 19.8 70.3 20.0 61.8 17.8 71.5 17.7 69.8 17.3 0.025

NOTE: n = number of completed surveys. % columns indicate percentage that gave ratings of 4 or 5 on five-point 
scale (except knowledge domain). SD columns indicate standard deviation. Shaded cells contain the two high 
scores for each domain.
a Item was “Hospital units work well together to provide the best care for patients.”
b Percentage of patient-safety knowledge questions answered correctly (out of eight).
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of-patient-safety category was for the domain of teamwork across hospital units. These results 
are consistent with our hypotheses that the teamwork implementation activities would have 
their strongest effects on staff perceptions regarding climate and practices within the unit, 
rather than across the hospital as a whole. The quality of work life reported by L&D unit staff 
increased from 66.3 percent to 70.1 percent, but this difference was only marginally significant 
statistically (p < 0.083). 

In Tables 4.4 through 4.8, the same results are presented individually for each of the five 
L&D units participating in the study. Reflecting their varied implementation processes and 
experiences, their staff survey results differ for many of the domains examined. Fewer signifi-
cant changes were found for the individual sites than in the aggregate results. For four of the 
sites, no changes were found for any of the domains in the categories of hospital-level culture 
of patient safety or the culture of patient safety in L&D. Site 5 had one significant change in 
each of these categories, which were large increases in scores for the domains of hospital hand-
offs and transitions and nonpunitive response to error. 

Table 4.3
Changes in Patient-Safety Attitudes and Knowledge Across All Sites

Domain (n)

Wave 1 (454) Wave 2 (241)

p-Value% SD % SD

Hospital-level culture of patient safety

Hospital management support for patient 
safety 

58.9 31.7 60.6 32.9 0.508

Hospital hand-offs and transitions 28.8 40.8 34.4 43.5 0.091

Organizational learning, continuous 
improvement 

72.6 31.5 71.6 34.2 0.719

Teamwork across hospital units (one question)a 52.3 50.0 60.1 49.1 0.052

Culture of patient safety in L&D

Patient-safety grade 58.8 49.3 63.8 48.2 0.223

Nonpunitive response to error 18.1 30.6 28.8 35.5 <0.001

Overall patient-safety status in the unit 43.7 34.3 49.7 35.5 0.033

Patient-safety climate in the unit 63.3 31.6 66.9 32.0 0.164

Teamwork in L&D

Teamwork within hospital unit 72.4 35.0 78.7 33.1 0.022

Communication openness 47.6 25.9 53.0 25.7 0.010

Teamwork climate 56.3 39.4 65.4 37.7 0.004

Quality of work life 66.3 27.1 70.1 27.6 0.083

Knowledge of teamworkb 67.5 19.3 71.4 19.4 0.010

NOTE: n = number of completed surveys. % columns indicate percentage that gave ratings of 4 or 5 on five-point 
scale (except knowledge domain). SD columns indicate standard deviation. Shaded cells indicate statistically 
significant differences.
a Item was “Hospital units work well together to provide the best care for patients.”
b Percentage of patient-safety knowledge questions answered correctly (out of eight).
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The L&D unit staff at site 1 perceived improvements in two domains in the category of 
teamwork in the unit: communication openness and teamwork climate (both significant). This 
was the only site for which increases were found in this category. Perceptions regarding quality 
of work life increased only for site 2, and staff knowledge of teamwork increased for site 1 and 
site 3. All of these domains are within-unit measures, which we hypothesized would be more 
likely to be affected by teamwork-improvement activities than hospital-level measures would 
be. For the hospital-level measures, we found no significant changes in perceptions of the L&D 
unit staff at the individual site level. 

Site 1 undertook a highly focused and proactive implementation process for teamwork 
improvement, as discussed in Chapter Three, and the survey results of perceived improvements 
for three domains are consistent with that effort. The other site that was actively implementing 
teamwork was site 2, for which we found a significant increase only for the domain of qual-
ity of work life. Because this site had started these activities almost a year before our study 
started, changes in staff experiences might have occurred before our wave 1 survey, which 

Table 4.4
Changes in Patient-Safety Attitudes and Knowledge, Site 1

Area of Change (n)

Wave 1 (221) Wave 2 (49)

p-Value% SD % SD

Hospital-level culture of patient safety

Hospital management support for patient 
safety 

61.2 30.2 58.5 35.7 0.580

Hospital hand-offs and transitions 27.0 40.1 29.6 43.2 0.692

Organizational learning, continuous 
improvement 

75.0 29.3 74.1 29.9 0.849

Teamwork across hospital units (one question) 51.4 50.1 50.0 50.5 0.865

Culture of patient safety in L&D

Patient-safety grade (one question) 70.8 45.6 73.8 44.5 0.698

Nonpunitive response to error 8.1 20.0 12.5 27.2 0.298

Overall patient-safety status in the unit 47.3 34.7 52.6 30.6 0.332

Patient-safety climate in the unit 59.9 32.3 67.1 31.6 0.166

Teamwork in L&D

Teamwork within the unit 80.2 30.0 87.3 22.0 0.065

Communication openness 43.1 27.6 53.8 28.8 0.018

Teamwork climate 58.1 38.0 71.9 32.5 0.022

Quality of work life 69.5 26.3 70.0 27.8 0.901

Knowledge of teamworka 67.7 19.8 76.3 14.5 <0.001

NOTE: n = number of completed surveys. % columns indicate percentage that gave ratings of 4 or 5 on five-point 
scale (except knowledge domain). SD columns indicate standard deviation. Shaded cells indicate statistically 
significant differences.
a Percentage of patient-safety knowledge questions answered correctly (out of eight).
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could not be captured by these two surveys. We consider this issue further in our conclusions 
in Chapter Five.

Although all of the other three sites had undertaken some teamwork-improvement activi-
ties, including initial training and various strategies to implement improved teamwork prac-
tices, their levels of activity during our study year were less focused and comprehensive than 
those of site 1 and site 2. Their more-limited approaches may be reflected in the few significant 
improvements in scores found in their staff survey results. Site 3 had an improvement only in 
knowledge of teamwork, with no significant increases in staff perceptions of patient safety or 
teamwork. No significant increases were found for site 4, and scores for some of its domains 
declined (although the declines were not statistically significant). On the other hand, site 5 
had large increases in scores for the domains of hospital hand-offs and transitions, nonpunitive 
response to error, and teamwork within the unit, suggesting that the teamwork-improvement 
activities they undertook may have contributed to improved perceptions by their staff. 

Table 4.5
Changes in Patient-Safety Attitudes and Knowledge, Site 2

Area of Change (n)

Wave 1 (72) Wave 2 (75)

p-Value% SD % SD

Hospital-level culture of patient safety

Hospital management support for patient 
safety 

62.5 30.6 64.4 35.7 0.724

Hospital hand-offs and transitions 44.4 44.8 44.7 44.7 0.976

Organizational learning, continuous 
improvement 

75.5 31.6 74.7 36.3 0.888

Teamwork across hospital units (one question) 72.2 45.1 70.3 46.0 0.796

Culture of patient safety in L&D

Patient-safety grade (one question) 59.7 49.4 70.6 45.9 0.187

Nonpunitive response to error 35.2 37.7 42.0 36.4 0.270

Overall patient-safety status in the unit 52.0 31.8 59.7 33.6 0.159

Patient-safety climate in the unit 74.1 29.2 72.3 33.4 0.727

Teamwork in L&D

Teamwork within the unit 65.8 36.7 74.7 37.1 0.151

Communication openness 55.4 22.5 54.7 23.7 0.848

Teamwork climate 60.6 39.6 65.3 36.7 0.451

Quality of work life 66.4 26.9 75.5 26.5 0.042

Knowledge of teamworka 70.3 20.0 69.5 20.2 0.806

NOTE: n = number of completed surveys. % columns indicate percentage that gave ratings of 4 or 5 on five-point 
scale (except knowledge domain). SD columns indicate standard deviation. Shaded cells indicate statistically 
significant differences.
a Percentage of patient-safety knowledge questions answered correctly (out of eight).
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Effects of Implementation Actions on Staff Perceptions and Knowledge

To examine possible effects of the sites’ teamwork implementation actions on staff perceptions 
and knowledge, we estimated a series of logistic regression models in each of which the depen-
dent variable was one of the domains covered by the staff survey (measured as 1 if the respon-
dent rated the domain 4 or 5, or 0 if rated it lower). We hypothesized that the implementation 
actions would have the greatest effect on staff perceptions of teamwork within the L&D units, 
their quality of work life, and teamwork knowledge. 

The process-evaluation results identified several implementation actions that might be 
most likely to lead to teamwork improvements and, therefore, to changes in staff perceptions, 
quality of work life, and knowledge. These actions were the implementation of teamwork prac-
tices, provision of coaching for staff, having a facilitator to support the implementation team, 
and the extent of staff training. The first variable was defined as “implemented more than three 
teamwork practices,” the second was “provided coaching,” and the third was “had a facilita-
tor and trained all staff.” We combined the facilitator and staff training actions into one vari-

Table 4.6
Changes in Patient-Safety Attitudes and Knowledge, Site 3

Area of Change (n)

Wave 1 (86) Wave 2 (55)

p-Value% SD % SD

Hospital-level culture of patient safety

Hospital management support for patient 
safety 

46.5 32.5 53.3 29.1 0.208

Hospital hand-offs and transitions 23.3 37.3 17.3 35.0 0.343

Organizational learning, continuous 
improvement 

64.3 34.6 66.7 35.7 0.701

Teamwork across hospital units (one question) 41.7 49.6 48.1 50.4 0.458

Culture of patient safety in L&D

Patient-safety grade (one question) 32.9 47.3 43.5 50.1 0.241

Nonpunitive response to error 18.6 31.6 13.3 25.3 0.299

Overall patient-safety status in the unit 26.1 30.7 28.2 35.4 0.704

Patient-safety climate in the unit 56.5 30.7 53.3 33.6 0.563

Teamwork in L&D

Teamwork within the unit 65.8 37.2 65.7 38.6 0.995

Communication openness 48.6 24.4 47.5 26.4 0.796

Teamwork climate 47.6 40.8 47.2 40.9 0.947

Quality of work life 55.8 27.0 57.1 25.9 0.781

Knowledge of teamworka 61.8 17.8 68.6 20.1 0.036

NOTE: n = number of completed surveys. % columns indicate percentage that gave ratings of 4 or 5 on five-point 
scale (except knowledge domain). SD columns indicate standard deviation. Shaded cells indicate statistically 
significant differences.
a Percentage of patient-safety knowledge questions answered correctly (out of eight).
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able because those sites that had a facilitator also trained all staff, and the remaining sites did 
neither. 

We created three dummy variables for these actions, for use as predictor variables in the 
regression models. Each was coded as 1 for wave 2 respondents if the unit in which the respon-
dents worked had taken the relevant actions; otherwise, it was coded 0. All variables were 
coded 0 for respondents to the wave 1 survey (baseline), thus creating an interaction between 
survey wave and each action variable. 

We estimated four logistic regression models. In the first model, we included independent 
variables for survey wave 2 and dummy variables for each of the sites. We added staff charac-
teristics to the second model, and we then added interaction terms for site by survey wave to 
the third model. In the fourth model, we used the three training action variables and removed 
the site-survey wave interactions because using both sets of variables overidentified the model, 
requiring some to be dropped. 

Presented in Table 4.9 is a summary of the regression results for five of the survey 
domains—teamwork in the L&D units, communication openness in the units, teamwork 

Table 4.7
Changes in Patient-Safety Attitudes and Knowledge, Site 4

Area of Change (n)

Wave 1 (32) Wave 2 (43)

p-Value% SD % SD

Hospital-level culture of patient safety

Hospital management support for patient 
safety 

70.8 32.5 60.5 31.9 0.172

Hospital hand-offs and transitions 43.8 45.3 36.0 0.7 0.454

Organizational learning, continuous 
improvement 

82.3 26.8 68.2 33.3 0.053

Teamwork across hospital units (one question) 68.8 47.1 69.8 46.5 0.926

Culture of patient safety in L&D

Patient-safety grade (one question) 75.0 44.0 64.1 40.6 0.330

Nonpunitive response to error 42.7 39.9 34.9 37.1 0.384

Overall patient-safety status in the unit 58.6 32.1 55.2 32.5 0.657

Patient-safety climate in the unit 79.4 23.5 73.0 27.6 0.298

Teamwork in L&D

Teamwork within the unit 85.9 26.9 93.5 18.4 0.180

Communication openness 58.9 18.4 54.0 23.2 0.332

Teamwork climate 78.1 35.8 85.7 25.4 0.312

Quality of work life 75.5 22.0 73.7 26.3 0.757

Knowledge of teamworka 71.5 17.7 72.4 20.5 0.840

NOTE: n = number of completed surveys. % columns indicate percentage that gave ratings of 4 or 5 on five-point 
scale (except knowledge domain). SD columns indicate standard deviation.
a Percentage of patient-safety knowledge questions answered correctly (out of eight).
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climate in the units, quality of work life, and knowledge of teamwork (see Chapter Two for 
details on specification of these variables). (See Appendix G for detailed results of the regres-
sion models.) We summarize these briefly here, noting significant changes by site and by each 
of the teamwork action variables (with significant change defined as statistical significance of 
p ≤ 0.05). 

The results shown in Table 4.9 indicate that all but one of the sites had significant improve-
ments for teamwork in the L&D units. Only site 3 showed deterioration. However, none of the 
three teamwork action variables had significant effects for this domain (see model 4 in Appen-
dix G).

We also found mixed performance among the sites for communication openness in the 
units, with some sites having significantly improved performance and others going in the nega-
tive direction. Two of the teamwork action variables—coaching and facilitator/training—had 
significant positive effects for this domain, while teamwork-practice implementation had a 
negative effect. 

Table 4.8
Changes in Patient-Safety Attitudes and Knowledge, Site 5

Area of Change (n)

Wave 1 (43) Wave 2 (19)

p-Value% SD % SD

Hospital-level culture of patient safety

Hospital management support for patient 
safety 

56.6 33.0 71.9 22.9 0.071

Hospital hand-offs and transitions 11.6 28.5 52.6 48.5 0.002

Organizational learning, continuous 
improvement 

64.3 35.2 75.4 34.9 0.256

Teamwork across hospital units (one question) 32.6 47.4 57.9 50.7 0.062

Culture of patient safety in L&D

Patient-safety grade (one question) 40.5 49.8 66.7 48.5 0.071

Nonpunitive response to error 18.3 27.7 49.1 39.1 <0.001

Overall patient-safety status in the unit 36.5 31.3 51.3 38.6 0.117

Patient-safety climate in the unit 63.6 31.2 70.5 21.5 0.384

Teamwork in L&D

Teamwork within the unit 50.0 40.8 77.6 32.2 0.011

Communication openness 45.0 26.1 57.9 29.1 0.088

Teamwork climate 41.9 37.7 55.3 43.8 0.224

Quality of work life 64.2 29.5 77.9 29.4 0.096

Knowledge of teamworka 69.8 17.3 72.4 18.9 0.598

NOTE: n = number of completed surveys. % columns indicate percentage that gave ratings of 4 or 5 on five-point 
scale (except knowledge domain). SD columns indicate standard deviation. Shaded cells indicate statistically 
significant differences.
a Percentage of patient-safety knowledge questions answered correctly (out of eight).
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Four sites had improved performance on teamwork climate in the units, but site 3 had 
a decline in performance. Both the coaching and facilitator/training variables had positive 
effects on this domain; practice implementation had no effect. 

Mixed results are found for effects on the quality of work life for staff. Three sites had 
improvements for this domain, while sites 3 and 4 had declines. None of the teamwork action 
variables showed positive effects; indeed, coaching had a negative effect on the domain. 

Finally, knowledge of teamwork increased for staff in all the units except site 2, which 
showed a decline in knowledge. Both coaching and facilitator/training had positive effects on 
knowledge, but practice implementation had a negative effect. 

These regression results are markedly different from those for the individual L&D units, 
presented in Table 4.4 through Table 4.8, reflecting the greater statistical power available with 
the regression models that used all the data for the five sites together. Statistically significant 
changes in staff perceptions for several domains are found for all of the sites. However, site 1 
is the only L&D unit for which staff perceptions improved for all five domains considered. 
Site 5 had staff-perception improvements for four of the domains, and we found mixed results 
for sites 2 and 4. Site 3 improved on only one domain (teamwork knowledge) while its staff 
perceptions declined for three of the domains and did not change for one. 

We also estimated effects for the other survey domains, but we do not present them here 
because they were either hospital-wide or more-general patient-safety measures, which are less 
directly related to the units’ teamwork implementation actions. We did find improvements for 
more than one unit for overall patient safety, nonpunitive response to error, hospital manage-

Table 4.9
Summary of Regression Results for Staff Perceptions and Teamwork Knowledge

Result Area

Significant Changes from Study Baseline to Study Enda

Teamwork in the 
L&D Unit

Communication 
Openness in L&D 

Unit
Teamwork Climate 

in the L&D Unit
Staff Quality of 

Work Life
Staff Knowledge 

of Teamwork

Study site

Site 1 Increase* Increase*** Increase** Increase** Increase***

Site 2 Increase*** None Increase*** Increase*** Decrease**

Site 3 Decrease* Decrease*** Decrease** None Increase***

Site 4 Increase** Decrease** Increase* None Increase***

Site 5 Increase*** Increase*** Increase*** Increase*** None

Implementation actions

More than 
3 teamwork 
practices

None Decrease* None None Decrease**

Coaching 
provided

None Increase*** Increase** Decrease*** Increase***

Facilitator and 
trained all 
staff

None Increase*** Increase*** None Increase***

NOTE: * p < 0.05. ** p < 0.01. *** p < 0.001.
a Percentage that gave ratings of 4 or 5 on a five-point scale (except knowledge domain).
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ment support for patient safety, teamwork across units, and patient-safety climate. In general, 
however, these effects were less consistent across sites than those for the domains on which we 
are focusing.

Effects of Teamwork Improvement on Patient Outcomes

The second component of our outcome evaluation was an analysis of trends in patient out-
comes for the participating L&D units. These analyses were performed to address the fourth 
research question for the evaluation: What effects does effective teamwork have on L&D out-
comes for mothers and newborn infants?

We used the ten patient-outcome measures developed in the original L&D teamwork 
trial, which include six measures of maternal outcomes and four measures of newborn out-
comes. In addition, we examined trends in the two AOIs developed based on these measures 
(Mann et al., 2006). The AOI is a rate defined as the number of deliveries that had one or more 
of the ten specific outcomes, divided by the total number of deliveries. The WAOS is defined 
as the sum of the adverse-outcome scores of all specific outcomes, divided by the total number 
of deliveries, in which the score for each specific outcome is a weight that represents the relative 
severity of that outcome. 

As described in Chapter Two, NPIC estimated rates for each hospital for each individual 
measure, the AOI, and the WAOS. NPIC calculated hospital-level rates on a quarterly basis 
for the calendar years 2005 through 2007, using encounter data provided by the sites. We used 
these data for our outcome analysis. 

We established time-specific threshold points for each hospital to separate the baseline 
and implementation time periods, which were anchored on their dates of initial training. 
Anchoring the trend data for each site on the quarter in which it started implementing team-
work improvements, we plotted trends in the AOI and WAOS for the five sites. The AOI trends 
are shown in Figure 4.1, and the WAOS trends are shown in Figure 4.2. 

If a site improved patient outcomes, the improvement would be observed on the graphs 
as a downward deflection in AOI or WAOS rates for quarters following the first quarter (Q1) 
of the implementation period, relative to its existing trend during the site’s prestudy period. 

Only the outcome trend for site 2 shows a change that suggests an effect that might be 
related to the site’s teamwork improvements. This site had a baseline trend of increasing AOI 
rates, followed by declining rates during the implementation period, which suggests some 
improvement in patient outcomes that might be related to the site’s implementation activi-
ties. The trends for the remaining sites do not reveal such improvements in either the AOI or 
WAOS rates. The AOI rates for site 1 moved downward slightly during baseline and appeared 
to continue declining during the implementation period (Figure 4.1). Site 4 had a steadily 
declining trend in AOI rates from baseline through the implementation period, suggesting that 
their implementation actions may not have altered its baseline trend. Trends for site 5 show no 
change in AOI rates over time. 

We encountered problems in the data provided by site 3, such that its AOI and WAOS 
trends abruptly dropped almost in half during the implementation period. We verified with 
NPIC that the data for NICU admissions were the source of the problem, which NPIC was 
not able to resolve with the site. Therefore, we do not report these data here, nor did we include 
them in our regression analyses. 
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Figure 4.1
Quarterly Trends for Adverse Outcome Index for the Five Sites
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Figure 4.2
Quarterly Trends for Weighted Adverse-Outcome Scores for the Five Sites
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As described in Chapter Two, to test the relationship between AOI scores and teamwork 
training and implementation done by each site, we estimated a grouped logistic regression for 
each site separately. We used a piecewise linear function for time with a single knot (i.e., two 
linear segments) denoting the quarter in which the teamwork training took place, using two 
formulations that allowed us to assess whether AOI outcomes changed, as well as what effect 
the training itself might have had on any identified changes: 

1. The quarter in which teamwork training was implemented was included in the second 
segment (i.e., the teamwork training quarter was included in the post period under the 
assumption that its effect would be immediate).

2. The quarter in which teamwork training was implemented was included in the first 
segment (i.e., the teamwork training quarter was included in the pre period under the 
assumption that its effect would not be immediate).

The regression results, shown in Table 4.10, confirm what is observed in Figure 4.1, find-
ing a significant change in trend only for site 2. Further, the change is slightly more significant 
for formulation 1, in which the training is included in the implementation period, suggesting 
that training has an effect as part of the intervention. 

Site 1 exhibited a significant decline in AOI over time, but the implementation of team-
work training did not significantly affect the rate of decline. Site 4 did not exhibit a significant 
change in AOI over time associated with teamwork training using either formulation. Site 5 
did not exhibit a significant change in AOI over time associated with teamwork training using 
either formulation.

When the outcomes for site 2 are weighted by severity (the WAOS rates), however, these 
trends disappear. The WAOS rates for site 2, shown in Figure 4.2, fluctuate up and down over 
time. Looking at the WAOS rates alone, site 2 may be seen as not having affected occurrence 
of adverse events during deliveries. Combined with the (possibly) decreasing AOI rates, it is 
possible that site 2 reduced some adverse events but that the events that did occur were those 
with more-severe effects on patients (i.e., with larger WAOS weights). 

Similar changes to trends occurred for the other three sites with usable trend data, result-
ing in generally flat trends in WAOS rates. In fact, the WAOS rate for site 4 spiked in Q3 of the 
implementation period, suggesting that one or more unusually severe events occurred during 
that quarter. Its rates subsequently dropped back down to previous levels. 

Table 4.10
Results of Logistic Regressions That Tested Trend Changes in Adverse-Outcome Index, by Site

Site 1. Training in Implementation Period 2. Training in Baseline Period

Site 1 Not significant Not significant

Site 2 p = 0.02 p = 0.06

Site 4 Not significant Not significant

Site 5 Not significant Not significant
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Key Outcome-Evaluation Findings

The results of the outcome evaluation suggest that the teamwork implementation efforts of the 
L&D units participating in the study influenced staff experiences in working in these units, 
but outcome effects for reduction in adverse events for mothers and newborns were found only 
for site 2. We view effects on staff experiences to be proximal effects that are likely to occur 
within a short time following the start of an intervention—in this case, teamwork implemen-
tation. Effects on maternal and newborn outcomes are more-distal effects that might take a 
year or more to be observable after the start of implementation of teamwork improvements. 
We summarize here what we learned regarding each of the research questions addressed by the 
outcome evaluation. 

How Does Achieving Effective Teamwork Affect the Perceptions and Experiences of Staff 
Working in Labor and Delivery Units?

The improvements in staff experiences were observed as differences in staff responses to two 
surveys conducted about eight months apart. We found improvements in staff perceptions of 
teamwork, especially for domains closest to teamwork in the L&D units—teamwork practices, 
communication openness, and teamwork climate—as well as for quality of work life and team-
work knowledge. However, the sites varied with respect to domains for which staff perceptions 
improved, ranging from improvements for all five domains for site 1 to improvement in only 
one domain for site 3.

We also found significant relationships between improvements in L&D unit-staff percep-
tions and two of the three measures for implementation actions—coaching and initial train-
ing/facilitator support during the teamwork implementation process. However, the effects of 
these implementation actions varied across the domains of staff perceptions. Staff perceptions 
did not appear to be affected by how many of the specific teamwork practices had actually been 
implemented by the units. These results suggest that successful adoption of a large number of 
the specific teamwork practices may not be an important factor in changing staff perceptions 
and knowledge of teamwork in the L&D units. 

What Effects Does Effective Teamwork Have on Labor and Delivery Outcomes for Mothers 
and Newborn Infants?

Only site 2 had an observable and significant effect on maternal and newborn outcomes, which 
was a decline in its AOI rates during the teamwork implementation period. Its WAOS trend 
did not change, however; nor did we find changes in the WAOS trends for the other sites. The 
results for site 2 suggest that site 2 might have reduced the frequency of less-severe events but 
not total overall severity on patients. This interpretation was given support experientially by the 
lead of this site, who reported that the site does continue to experience infrequent high-severity 
events, even though overall frequency of events has declined. 

These generally null findings may reflect the nature of the outcome measures used. Most 
of them are very low-frequency adverse events, for which stable trends are difficult to establish, 
as we documented in a recent study of teamwork outcome measures (Sorbero et al., 2008). 

It also is possible that one year is not long enough for improved teamwork to become suf-
ficiently integrated into a unit’s health-care processes to produce observable effects on patient-
outcome measures based on adverse events. Teamwork improvements might have affected other 
aspects of patients’ experience with their OB care that are not captured in these measures. For 
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example, data from patient surveys might reveal that implementation of teamwork practices 
was associated with improvements in patients’ satisfaction with care. 

Summary

The outcome evaluation found variations across sites regarding changes in staff perceptions on 
teamwork, quality of work life, and knowledge, and it found limited improvements in patient 
outcomes. These findings tended to be consistent with what we learned in the process evalua-
tion regarding which sites made the most progress, and at what speed, in adoption of sustain-
able team-based care. 
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CHAPTER FIVE

Synthesis of Findings and Conclusions

The purpose of this study was to improve understanding of what is required to achieve effective 
and sustainable teamwork practices and improvements in related outcomes. The study results 
have given us a substantial portion of the answer to that question, although some uncertainties 
remain. From the process evaluation, we have learned that a diversity of approaches to imple-
menting teamwork improvements can be successful but that any of these approaches should 
include several actions that appear to be keys to progress. The L&D units that successfully 
implemented the largest number of teamwork practices were those that provided comprehen-
sive initial training to all staff working in the L&D unit, followed that training with one-on-
one coaching throughout the implementation process, emphasized effective communication as 
a core teamwork competency, had a facilitator who supported the implementation process, and 
persevered in efforts to achieve improved teamwork practices. 

These process-evaluation results were reinforced with outcome-evaluation results that 
showed improvements for several of the participating L&D units in both teamwork knowl-
edge for staff working in the units and their assessments of teamwork climate and practices in 
the units. These improvements also were found to be associated with having a facilitator and 
training all staff, as well as with use of ongoing coaching. At the same time, we found effects 
on maternal and newborn adverse outcomes for only one site (site 2), despite our expectation 
that at least some improvement in outcomes might be observable within a year following the 
start of teamwork implementation. 

Synthesis of Findings from the Study

Through this longitudinal study, we have been able to develop rich information about the com-
plex processes and dynamics involved in implementing improvements to teamwork practices, 
through which L&D units have striven to achieve effective team-based care. We witnessed 
the units modifying their strategies and actions over time as they learned from experience and 
their initiatives matured, and they progressively implemented a growing number of specific 
teamwork practices. Because we captured their status on a monthly basis, we did not have to 
rely on their memories of earlier experiences or issues, which would have risked introducing 
recall bias. The study has revealed the complexities of these processes, which required major 
cultural changes within the L&D units to achieve these results and cannot be done quickly. 

We were not surprised by the diversity in organizational strategies and actions that we 
observed. The participating L&D units were implementing QI processes with the goal of 
achieving strong and sustainable team-based care in their care-delivery processes. Such diver-
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sity in implementation approaches is consistent with the QI model, which recognizes that any 
given organization must craft an implementation strategy that works best for the unique cir-
cumstances within which it operates. Even with such diversity, however, all the participating 
L&D units were striving to achieve adoption of the set of competencies and practices defined 
in the MedTeams and TeamSTEPPS models. 

We summarized our findings regarding each of the research questions at the end of Chap-
ter Three (for the process evaluation) and Chapter Four (for the outcome evaluation), so these 
findings are not repeated here. Rather, we synthesize the combined sets of findings, to exam-
ine the relationships between the L&D units’ implementation processes and associated out-
comes. In Table 5.1, we delineate the key implementation methods used by each L&D unit, 
characterize each unit’s progress in adopting teamwork practices, and list the effects on out-
comes observed for that unit. It is in this synthesis that we address the two study objectives 
together—(1) to understand what is required for L&D units to achieve sustainable teamwork 
practices that (2) can influence outcomes of the care provided by the units. We group the five 
sites according to whether they had pursued teamwork improvements before this study began, 
to allow ready comparisons between the two groups. 

These results allow us to draw some conclusions from what we have learned and to explore 
areas in which further work may be needed to expand our understanding of these processes. 
The experiences of these L&D units indicate that it is possible, by pursuing a proactive strat-
egy, to make substantial progress in one year of implementing teamwork practices, and to 
affect proximal outcomes, such as staff knowledge and perceptions. This is shown in particular 

Table 5.1
Summary of Results Regarding Implementation Progress and Outcome Changes, by Site

Result

No Previous Work 
on Teamwork 

Previously Worked 
on Teamwork

Site 1 Site 3 Site 5 Site 2 Site 4

Baseline status No work No work No work Work Work

Implementation actions

Proactive strategya xxx x xx xx x

Active implementation teama xxx xx xx xx x

Had a facilitator x x

Trained all staff x x

Used ongoing coaching x x x

Practices implementedb 8 3 3 4 3

Observed teamwork practicesc 3.3–4.0 2.8–3.0 3.4–3.9 3.7–4.1 4.5–4.6

Outcome changes

Staff perceptions improved 5 1 4 3 3

Reduction in AOI x

a x = weak. xx = moderate. xxx = strong.
b Of a total of nine teamwork practices.
c Observed at the end of the study; average scores out of a total of five points.
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by the results for site 1, which used a very proactive and structured strategy that included all 
the actions identified in this study as important to effect change. Even with a less proactive 
approach, the other two sites that had not previously pursued teamwork improvements (site 3 
and site 5) made progress, but they implemented fewer teamwork practices, used fewer imple-
mentation techniques, and had weaker improvements in staff perceptions. However, we did 
not find reductions in adverse events for patients for any of these three sites. 

We found quite different results for the two sites that already had carried out teamwork 
improvements before the study. Site 2 pursued a moderately proactive strategy, including use 
of the key implementation actions, whereas site 4 had a more passive, incremental approach. 
Yet, the observation study gave both sites high scores for their teamwork practices. At the same 
time, both sites had some improvements in staff teamwork knowledge and perceptions, and 
site 2 showed a decline in adverse outcomes for patients. 

Looking across all five sites, it becomes apparent that more than one year of implementa-
tion effort is required to achieve a high level of performance on teamwork practices. All of the 
sites reported at the end of the study that their work was not yet done and that they intended 
to continue their work on teamwork improvements. The scores the five sites received in the 
observation study support this premise. The two sites that already had worked on teamwork 
prior to the study had higher observation scores than any of the three sites that started work 
during the study year, which also supports the conclusion that more than one year is needed to 
reach that level of performance. 

These combined results suggest that two dynamics might be involved in the second (or 
later) years of teamwork implementation. First, momentum gained from the first year of imple-
mentation might continue into later years, such that subsequent, more-limited implementation 
actions might reinforce that momentum toward continued improvement. This premise is sup-
ported by the high scores that sites 2 and 4 had in the observation study. Second, it might not 
be possible to sustain a high level of intensity in implementation beyond the first year of work. 
Thus, the strategies of these two sites might reasonably represent what could be expected of 
levels of activity for later years. 

Implications

The study results reinforce the importance of developing and implementing a well-crafted 
strategy, which includes training staff in the L&D units, working with staff to introduce 
practices, and providing coaching on the effective use of those practices. We see this result in 
Table 5.1. We also heard these messages in the retrospective assessments by the participating 
L&D units, including the importance of persevering in the pursuit of their strategy over time 
(summarized in Chapter Three). 

These findings are consistent with the guidance provided by AHRQ on its TeamSTEPPS 
website (AHRQ, undated). AHRQ emphasizes several organizational factors that are required 
for success. Perhaps the most important of these is readiness to change—genuine commitment 
from the hospital and department leadership. Others include a committed physician champion 
in the unit, an interdisciplinary implementation team to encourage buy-in and lead actions, 
a physical environment that is conducive to team interactions, and regular self-assessments of 
progress. These factors are not unique; they have consistently been found to be essential for 
successful quality improvement of any type. 
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The limited effects on patient outcomes are one of the disappointing results from the 
study, given that we analyzed outcomes using trend data over seven or more three-month quar-
ters. Although small numbers of events could be a reason for the negative results, we used the 
AOI to manage this issue by aggregating ten types of adverse events. We chose to use the AOI 
because it could be measured using administrative data. Future work could benefit by explor-
ing possible effects on other clinical measures. The successes reported by the participating 
L&D units during the study suggested that their work was having effects on their care delivery 
for patients, which pointed to possible candidates for other measures. For example, outcomes 
the sites cited as being affected by their teamwork-improvement efforts included emergency 
C-sections, C-section infection rates, and customer-satisfaction scores. 

We did find improvements on the perceptions and knowledge of L&D unit staff regarding 
teamwork practices, and we identified key implementation actions that appeared to influence 
those improvements. Staff experiences represent an important outcome measure, which would 
be useful not only for research but also for L&D units implementing teamwork improvement, 
to help them assess their progress. In Chapter Two, we noted the relatively low response rates 
we obtained for the staff surveys as a limitation of the study. However, the changes we found 
were in the expected direction, which gives us confidence in these results. 

This study has identified a set of key factors that need to be included in a given strategy 
for teamwork improvement, in particular, provision of teamwork training for all staff, ongoing 
coaching, and use of a facilitator to support implementation. However, the results do not point 
to a standard template for an implementation strategy that other L&D units could pursue with 
little adaptation to their unique circumstances. This result is consistent with the principles 
of quality improvement. The implication is that there may not be one fixed “intervention” 
that could be tested in comparative-control studies to develop further evidence for teamwork 
practices. 

As described in Chapter Two, we selected L&D units for the study that had made a com-
mitment to achieving teamwork improvement, with the rationale that successful adoption of 
new practices takes work and perseverance and those who are not strongly committed are not 
likely to make progress because they lack the perseverance to continue working the implemen-
tation process. This premise was supported by the insights obtained from the participating 
L&D units, which highlighted the need for such commitment to make progress. Therefore, 
the reference group we identify for generalizability is other L&D units that also are committed 
to making such improvements. 

In assessing the validity and generalizability of the results of the study, we draw on the 
work of Silverman and associates (1990), which distinguishes between internal and external 
validity. When considered in qualitative research, the term validity refers to the “best avail-
able approximation of the truth or falsity of propositions, including propositions about cause.” 
Internal validity refers to the degree of confidence one has that a posited relationship between 
two or more factors is true—that the factors are causally related. External validity refers to the 
extent to which the findings of research can be generalized to other persons, places, times, or 
settings beyond the entities involved in a study (Silverman, Ricci, and Gunter, 1990). 

We have confidence in the internal validity of the results of this study and the conclusions 
we have drawn from them. This confidence is based on the rich information obtained on the 
dynamics of implementation processes, our identification of common themes that run across 
the diverse approaches taken by the five participating L&D units, and our ability to triangulate 
findings across the various types of data we collected. We recognize, however, that there may 
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be some uncertainty regarding the external validity of the results—that is, the extent to which 
these case-study results can be generalized to a larger population of L&D units. 

It is possible that, if other L&D units were observed as additional case studies, some 
different factors or strategies might emerge that also influence implementation success. We 
encourage further work in this area to test these findings with additional case studies, which 
could help build a depth of evidence across a larger number of organizations. 
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APPENDIX A

Tools and Strategies for Teamwork

The material in this appendix is drawn from the DoD TeamSTEPPS program.

Tools

Team Huddle

The team huddle is a tool for reinforcing the plans already in place for treating patients and for 
assessing the need to change plans. It serves as a tool for developing a shared understanding 
between team members of the plan of care. It also provides team leaders with an opportunity 
to informally monitor patient- and unit-level situations.

Team huddles are

• brief
• informal
• information-sharing sessions between team members.

Team huddles require team members to

• meet at predetermined or ad hoc intervals 
• assess all pertinent information 
• summarize actions to be taken
• revise action plans as needed.

Anyone can request a team huddle. 
It is important to point out that team leaders and team members can use information 

gathered during team huddles for resource management. Given specific situations that may 
arise, team leaders may choose to reallocate resources or redelegate team members to specific 
situational needs.

Team huddles provide core-team members with an opportunity to discuss changes in 
patients’ conditions and potential changes to plans of care. For example, changes in a patient’s 
condition can be discussed during a brief team huddle called by a nurse. Team members can 
then discuss potential revisions to patient care that may result from the changes in the patient’s 
condition. Team huddles are also important in the sharing of departmental information. For 
instance, a nurse who is treating a patient with a severely infected wound to the knee might 
become aware of delay in the blood labs resulting from centrifuge maintenance. This nurse 
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would share this departmental information with his or her fellow core-team members. The 
group can then decide whether the patient’s plan of care should be altered. 

Debriefs

Debriefs serve as a tool for promoting teamwork and enhancing team performance. Debriefs 
can be used to ensure that information seeking, information sharing, and monitoring are 
taking place among team members and that team members are assessing their performance 
and to develop learning based on teamwork skills and not a clinical case. 

Debriefs help team members assess their performance as a team both after a crisis and 
at the end of the day. Debriefs are a developmental tool that serve a dual purpose in that they 
help identify good work and mistakes in the care of a patient. Debriefs help reinforce good 
performance using real-life, recent situations and case studies. Debriefs also allow for collective 
learning because they require team-member participation. As a developmental tool, they do 
not require much time. Debriefs should be conducted to help develop team skills and identify 
breakdowns in teamwork that have had an impact on patient care. 

Anyone on the team can request a debrief. 
Debriefs should be conducted for the following reasons:

• so team members learn from actual situations
• so learning takes place collectively
• so team members can exchange information
• so teams can improve performance.

STEP

How do we “monitor the situation”? What components of the situation provide relevant cues? 
A STEP assessment involves ongoing/continual assessment of the following:

• the status of the patient
• the team members
• the environment 
• the progress toward the goal.

Status of the Patient. Perhaps the most obvious component of the situation that requires 
monitoring and continual assessment in the health-care setting is the status of the patient.

The patient is the central focus of the medical situation. The condition of the patient may 
dynamically change. Small changes in the patient’s vital signs may dramatically alter the tasks 
that the team needs to perform, as well as the urgency with which they must be performed. 

To assess the status of the patient, consider the following:

• patient history (e.g., previous illnesses, family’s medical history)
• vital signs (e.g., blood pressure)
• medications 
• physical exam
• plan of care
• psychological condition (e.g., stress level of the patient).
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Team Members. Team members refers to paying attention to one’s team members—e.g., 
their needs, stress level, workload, and future tasks.

Recognizing that everyone is fallible and that health-care providers are just as prone to 
human error as the general population, teams that maintain an awareness of their individual 
members’ functioning are more likely to catch mistakes or oversights shortly after they occur 
and are, therefore, more likely to “fix” the situation before it escalates and causes harm to the 
patient. 

To assess the team, consider the following for each team member:

• fatigue (this includes physical fatigue, as well as vigilance fatigue)
• workload (workload can affect an individual team member’s functioning and stress level, 

for example)
• task performance
• skill level
• stress level.

This is not about conducting a performance appraisal or “spying” on co-workers and 
teammates. It is about providing a safety net to the team and ensuring that any mistakes or 
oversights are caught quickly and can be rectified easily before they become major issues. It is 
about “watching each other’s back.”

In the medical environment, training and work involve long hours, sleep deprivation, 
situations of extreme stress, and irregular eating habits. However, safe patient care mandates 
that providers ensure that they are all fit and ready to fulfill their duties. Besides monitoring 
one’s team members, it is also important to monitor oneself and make sure that one is also fit 
and ready to fulfill your duties. “I’M SAFE” is a simple checklist that should be used daily (or 
more frequently) to determine each team member’s readiness to perform, especially if quality 
and patient safety could be compromised:

• illness: Am I feeling so bad that I do not have or cannot maintain that critical edge I need 
to perform my duties?

• medication: Is any medication I am taking while working affecting my ability to main-
tain that critical edge?

• stress: Is there something (a life event or situation at work) affecting me so I cannot focus 
on performing my duties or affecting my ability to maintain that critical edge?

• alcohol/drugs: Is the use of alcohol or illicit drugs affecting me so I cannot focus on per-
forming my duties or affecting my ability to maintain that critical edge?

• fatigue: Am I getting enough sleep so that I can focus on performing my duties and main-
tain my critical edge?

• eating, elimination, and emotions
 – eating: Many times, we are so focused on ensuring that our patients’ basic human 
needs are met that we forget about taking care of our own. This category addresses that 
fact. Each of us must maintain an appropriate blood-sugar level to think and perform. 

 – elimination: You may not realize it, but not seeing to our elimination needs affects our 
ability to concentrate and stresses us physiologically. 

 – emotions: Am I upset or angry about something that has happened in either my per-
sonal or work life?
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Environment. Environment refers to all the environmental conditions or elements that 
can affect the team’s attainment of the goal. The environment consists of more than the imme-
diate context of the one doctor/one nurse/one technician/one patient situation; it also consists 
of the environment of the unit as a whole. An individual patient’s plan of care may be affected 
by what is happening in the greater context of the unit (e.g., an influx of patients onto the unit). 
The environment may directly affect the approaches or timing of specific care to maximize the 
needs of all the teams and patients.

To assess the environment, consider the following:

• facility information (e.g., number of operating rooms, number of beds on the unit)
• administrative information (e.g., number of patients recently admitted)
• human resources (e.g., number and qualifications of staff on the floor)
• triage acuity 
• equipment (e.g., proper functioning of equipment).

Progress Toward the Goal. Progress toward the goal refers to where the team is with respect 
to its goal. With respect to health care, the team’s goal is to ensure the patient’s health and 
well-being.

In dynamic, fast-paced environments (such as those that medical teams face), frequently 
monitoring and assessing the team’s progress toward the goal will enable the team to identify, 
in real time, when performance gaps emerge or when the team moves in the wrong direction. 
In turn, the team can self-correct and select a more appropriate course or plan of care for the 
patient. 

To assess progress, consider the following:

• What is the status of the team’s patients?
• What is the goal of the team?
• What tasks/actions have been completed or need to be done?
• Is the plan still appropriate? 

Two-Challenge Rule

A specific strategy for providing spoken support, addressing conflict, and preventing errors is 
the two-challenge rule. This tool was originally developed by human-factors experts to help air-
line captains prevent disasters caused by momentary lapses of judgment by otherwise-excellent 
decisionmakers. 

In addition to requesting clarification and confirmation from team members when poten-
tially ambiguous situations arise, each team member should also challenge a colleague if he or 
she feels that any action may jeopardize patient safety. It is important to voice one’s concern at 
least twice, since the initial assertion may be ignored. 

If the issue is not resolved after the two challenges, a stronger course of action should be 
taken (e.g., the organization’s conflict-resolution policy, chain of command).

The two-challenge rule will be most effective if team members do the following:

• Provide the first challenge in the form of a respectful question.
• Provide information to support the concern in the second challenge.
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If concerns are raised (one is challenged), the person challenged has the responsibility to 
acknowledge the concerns and not ignore them.

Feedback

Feedback is one form of spoken mutual support. Feedback can be

• formal or informal (e.g., provided during a scheduled meeting or casually during a team 
huddle)

• provided by anyone on the team, regardless of rank.

Types of Feedback. Constructive feedback is considerate and task-specific and focuses 
attention on the performance and not on the individual. Evaluative feedback helps the indi-
vidual understand the performance information by comparing behavior to standards or to the 
individual’s own past performance. Do not compare the individual’s performance to that of 
other team members; instead, if possible, use past performance as a guide for the feedback. 

When to Use Constructive and Evaluative Feedback. Constructive feedback is often pro-
vided by all team members regardless of their role on the team. It is most beneficial when it is 
focused on team processes and is provided regularly. Evaluative feedback, on the other hand, is 
most often provided by individuals in a mentoring or coaching role. The coach may compare 
the individual’s performance to that person’s past performance to demonstrate how much the 
individual has improved. In addition, evaluative feedback may be used to compare the indi-
vidual’s performance with established standards, as in the case of preparing for licensure or 
certifications. 

When providing feedback to others, it is important to make certain that feedback is deliv-
ered in a timely fashion, is directed toward behaviors, is specific, provides direction for improve-
ment, and is considerate.

• Make sure to provide feedback in a timely fashion. Feedback that is not timely will have 
less impact on performance. Feedback is most effective if the receiver can easily associate 
the executed behavior with the feedback. 

• Make sure that feedback is provided in behavioral terms and not in personal terms. Never 
attribute a team member’s poor performance to internal factors. Such destructive feed-
back lowers self-efficacy and subsequent performance. 

• If applicable, make sure to specify what behaviors need correcting. Imagine that you are 
receiving feedback from a peer who tells you that your surgical techniques need work. 
Such a statement is too general to enable the listener to improve. The person receiving 
feedback will be better able to correct or modify performance if specific actions are men-
tioned during feedback.

• If applicable, provide directions for improvement. 
• Remember to consider team members’ feelings when delivering feedback. When deliver-

ing feedback, remember to praise good performance. The message will seem less critical 
if information is supplied about what the person did well along with information on how 
he or she can improve. Fairness and respect will also cushion the effect of any negative 
feedback.

• Feedback can also be provided to reinforce good performance. Everyone benefits from 
knowing that they have done a good job and that others have recognized it. 
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Strategies

DESC Script (Describe, Express, Suggest, Consequences)

What if the conflict has become personal in nature? The DESC script may be used to manage 
all types of conflict; however, it may be especially useful in resolving affective conflict. 

• Describe the specific situation or behavior, providing concrete data.
• Express how the situation makes you feel.
• Suggest other alternatives and seek agreement.
• Consequences should be stated in terms of impact on performance goals. Individuals 

should strive for consensus.

SBAR (Situation, Background, Assessment, Recommendation)

SBAR is a strategy that team members may use to communicate clearly and concisely. The 
abbreviation illustrates the type of information that should be communicated to physicians 
and other providers.

Check-Backs

The check-back strategy addresses closed-loop communication, which is a specific aspect of 
information exchange. Closed-loop communication ensures that the receiver understands the 
information as intended. 

The check-back strategy requires a verification of information. This strategy is used fre-
quently in aviation (known as “read-back”) as aviators verify critical information, such as head-
ings and altitudes.

The steps include the sender initiating the message, the receiver accepting it and provid-
ing feedback, and the sender double-checking or verifying that the message was received as 
intended.

The Joint Commission requires the use of check-backs. It requires that anyone taking a 
telephone or spoken order or diagnostic test that the organization determines to be “critical” 
write it down and read it back (“write it down and read it back” requirement).

Hand-Offs

When a team member steps out or leaves at the end of a shift, there is a risk that necessary 
information about the patient might not be communicated. There is also a slight lapse in cov-
erage when someone goes on a break or goes to check on another patient and does not com-
municate his or her whereabouts or provide any updates on the patients.

The hand-off strategy is designed to enhance information exchange at critical times, such 
as shift changes and breaks. It consists of the following steps: 

• Notify team members when stepping out for a moment or ending a shift, and update the 
whiteboard.

• Convey all necessary information about the patient and his or her status to the medical 
professionals taking over the next shift.

• Update the whiteboard with patient’s status.
• Communicate information to secretary and charge nurse.
• Alert the team that a hand-off has occurred.
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When handing off care to another team member, be sure to close the communication 
loop by verifying that the teammate is accepting the hand-off. Using this strategy can help 
build a shared mental model for the individuals taking over the shift (i.e., they know the infor-
mation about the patients and the plans of care). A hand-off should occur during transitions of 
patient care. Examples include the following:

• shift change
• break times
• transfer of the patient to another setting, department, or provider.

It is important to note that, when a patient is transferred, a complete list of medications 
must be provided to the new provider. This requirement is part of the Joint Commission’s 
medication-reconciliation patient-safety goal (see Joint Commission, 2010, for more details). 

To complete a successful hand-off, the team member should communicate the following 
information: 

• patient’s history, status, and plan of care (e.g., critical and scheduled for surgery)
• provider coverage (e.g., Dr. Smith will be doing the surgery)
• workload level (e.g., how many patients there are and who is covering them)
• provider availability (e.g., how many physicians and other medical professionals are 

available) 
• facility information (e.g., equipment and other material resources).

Call-Outs

Calling out is a technique used to provide information to all team members in an efficient 
manner. Important or critical information is announced to the whole team during emergencies 
and at other times when information must be passed in a timely manner. 

The team members can then anticipate their next steps and are able to adapt more quickly 
to a rapidly changing situation. The use of call-outs can also assist the team member who is 
recording the events during an emergency.
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APPENDIX B

Matrix of Questions and Stakeholders for Site Visits

Table B.1 contains the questions and stakeholders for our site visits.
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Table B.1
Longitudinal Labor and Delivery Teamwork Study

Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

1. Hospital environment for quality and safety

1.1. To what extent does your hospital have a patient-safety 
culture? 

x x x x x x

1.2. Does your hospital have patient-safety standards that are 
documented in protocols or guidelines? If yes, please describe 
them.

x x x x x

1.3. Does the hospital support efforts that improve patient safety? 
How? 

x x x x x x

1.4–1.6. What type of reporting system for errors or adverse 
events does the hospital have?
[If has a system] What types of events are reported in the system?
[If has a system] How would you rate the overall effectiveness of 
the event- or error-reporting system in improving patient safety in 
your organization?

x

1.7. To what extent has the hospital
placed an emphasis on meeting quality performance 
standards?
developed effective structure and process to support quality 
improvement?
involved staff in making changes for quality improvement?
implemeneted a management style that supports quality 
improvement?

x

2. Patient-safety culture in the L&D unit

2.1. How does your L&D unit differ from the hospital in patient-
safety culture? 

x x x x x
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Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

2.2. A set of 8 steps of change has been identified as required to 
create a patient-safety culture. Where is your L&D unit in each of 
these steps?

Create sense of urgency
Build the guiding team
Develop change vision and strategy
Gain understanding and buy-in
Empower others
Achieve short-term wins
Don’t let up; be relentless
Create a new culture

x

2.3. What strategy and actions are being taken in your L&D unit to 
create a stronger patient-safety culture? 

x x x x x

2.4. Does your L&D unit have patient-safety standards that are 
documented in protocols or guidelines? If yes, please describe 
them.

a. How are these protocols or guidelines disseminated within 
the unit?
b. Are the protocols or guidelines clear and easy for all staff to 
understand?

x x x x x

2.5. What factors are facilitating the progress you have made in 
creating a stronger patient-safety culture in the L&D unit?

x x x x x x

2.6. What factors are slowing your progress in strengthening 
patient-safety culture?

x x x x x x

3. Hospital leadership support for L&D teamwork

3.1. To what extent has the leadership of the hospital been 
involved in each of the following aspects of your L&D teamwork 
activities?

Shaping the project vision
Planning for start-up
Making revisions or changes during implementation
Requesting project updates from the project team
Providing guidance and feedback to the project team
Assisting in removing barriers to implementation
Promoting/marketing the project

x x

Table B.1—Continued
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Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

3.2. Has the hospital leadership provided the project team with
adequate time to carry out tasks related to the project?
adequate funding to carry out the project?
autonomy to carry out the project?

x x

4. The teamwork-improvement team

4.1. How many and what types of staff are serving as trainers 
and coaches as teamwork improvements have been implemented 
in your L&D unit? What is the ratio of trainers to unit staff for 
physicians, nurses, and other staff?

x

4.2. Which of the following are represented on the teamwork 
implementation team? 

x

4.3. How does the implementation team operate in terms of
frequency and content of meetings
roles and responsibilities of each member
approach to decisionmaking
communications among team members between meetings

x x

4.4. Has the team prepared an implementation plan for L&D 
teamwork improvement? 

a. When was the plan first prepared?
b. Was it reviewed by staff before finalizing it?
c. Has the plan been finalized?
d. Has it been revised or updated since then? If so, when?

x x

4.5. Does the implementation plan include the following?
A statement of goals and overall strategy
Specification of actions designed to achieve the goals
Designation of the staff who have lead and support 
responsibilities for each action
A timetable for completion of each action
Process measures to assess the extent to which actions were in 
fact implemented successfully as planned

x

4.6. How does the implementation team work with the plan as the 
teamwork implementation activities move forward?

x

Table B.1—Continued
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Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

4.7. What actions has the implementation team taken to build a 
sense of teamwork among multidisciplinary team members? What 
has been the team’s experience in achieving teamwork and cross-
disciplinary respect and participation?

x x

4.8. As challenges have arisen during implementation, how 
has the team responded to the challenges to ensure continued 
progress toward the teamwork goals?

x x

4.9. To what extent has the implementation team felt empowered 
by the L&D unit’s leadership to make change? What about the 
hospital’s leadership?

x x

5. Teamwork training for the L&D unit staff 

5.1. How have the local trainers/coaches been trained to provide 
effective teamwork-improvement support to the L&D unit staff?

Length of training
Date(s) when the training was conducted
Training content
Role-playing to learn techniques
Timing of training relative to start of teamwork improvement 
in the unit

x

5.2. What additional training, skills, or information would the 
trainers/coaches feel they need to enable them to function 
effectively in training and coaching unit staff on teamwork?

x x

5.3. How is (or was) the initial training for the L&D unit staff 
conducted? 

Date(s) when the training was conducted
Length of each training session
Number of training sessions
Who did the training at the sessions
What content was covered in the sessions
Percentage of unit staff who received the training

x x x x x

Table B.1—Continued
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Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

5.4. Have follow-up training sessions been conducted, or are any 
planned for the future? What is the purpose of the follow-up 
sessions?

To train those who did not attend the first sessions, to refresh 
earlier training?
When were the training sessions conducted, or when are they 
planned?

x x

5.5. Were the staff asked to complete evaluations of the training? 
If so, what were their assessments of the usefulness and value of 
the training?

x x x x x

5.6. Was staff knowledge of teamwork tested before and after 
the training to assess training’s effect on teamwork knowledge? If 
so, what effects were found?

x

6. Implementing teamwork improvements

Overall implementation status

6.1. How is your teamwork implementation progressing relative to 
what was specified in the implementation plan?

x x

6.2. To what extent have you changed the L&D team structure as 
part of teamwork improvements? 

a. What changes were made, and why were they made? 
b. How well is the new structure working?

x x

6.3. Which aspects of the teamwork model have been 
implemented in your L&D unit, and what were your experiences in 
implementing them?

Leadership
Situation monitoring
Mutual support
Communication

x x x x x

6.4. Overall, please rate the current status regarding how well 
each aspect of teamwork has been implemented in your L&D unit.

x x x x x x

Table B.1—Continued
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Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

6.5–6.14. Are you using each of the following as a teamwork tool?
The team huddle
Debriefs
STEP
Feedback
The two-challenge rule
DESC script
Collaboration
SBAR
Call-outs
Check-backs

x x x x x

6.15. Are you using hand-off techniques? x x x x x

6.16. For each teamwork tool, please identify whether the tool has 
been integrated into routine practice, and rate how well your L&D 
unit is using the tool when it is used.

x

6.17. Have your coaches completed a coaching self-assessment 
addressing the 13 competencies that are important for fulfilling 
the coaching role successfully? 

a. If yes, have self-assessments been done more than once? Has 
there been improvement in coaching skills?
b. If no, would the coaches complete the TMA self-assessment 
at each site visit?

x

6.18. What issues or challenges have most affected coaches’ ability 
to fulfill their coaching responsibilities? How have these issues 
been managed? 

x x

6.19. What are the greatest successes achieved through the 
coaching? What factors contributed to those successes? 

x x

Table B.1—Continued
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Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

Assessment of L&D teamwork performance

6.20. How well are staff performing as team members on the 
following dimensions?

Clear understanding of role
Clearly defined responsibilities
High level of commitment
Good understanding of culture, norms
Shared mental models
Effective use of teamwork behaviors
Communication of patient information
Attitudes needed for team mutual trust
Respond to feedback with change
Work with coach to improve
Well-aligned expectations for team
Adaptive and reactive team
High motivation and morale

x x x x x x

6.21. What issues have you faced that have been important 
barriers to achieving effective teamwork in your L&D unit? How 
have you worked to manage these barriers?

Inconsistent team membership
Lack of time
Lack of information sharing
Hierarchy
Defensiveness
Conventional thinking
Varying communication styles
Conflict
Lack of coordination and follow-up with co-workers
Distractions
Fatigue
Workload
Misinterpretation of cues
Lack of role clarity

x x x x x x

6.22. What have been your greatest successes thus far in achieving 
effective teamwork in your L&D unit? 

x x x x x x

Table B.1—Continued
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Question
Implementation 

Team
Physicians, 

Any Specialty Nursing Staff Clerical Staff
Individual 
Leaders NICU Staff

7. Concluding questions

7.1. In what ways is the larger hospital environment affecting your 
progress in achieving stronger teamwork in the L&D unit, either 
positively or negatively? What are the implications for your ability 
to achieve teamwork improvement?

x x x x x

7.2. How is the external environment affecting the L&D teamwork 
activities, either directly on the L&D unit or indirectly through 
effects on the overall hospital? What are the implications for your 
ability to achieve teamwork improvement?

x x x x x

7.3. How does your actual experience in teamwork improvement 
compare to what you expected as you started the initiative? What 
are the biggest surprises? 

x x

7.4. What advice would you give to other L&D units to enhance 
their success in improving teamwork? 

x x x x x x

Table B.1—Continued
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MONTHLY UPDATE TELECONFERENCE 
Longitudinal Labor and Delivery Teamwork Study 

Hospital:   __________________________ RAND Staff:  ______________________ 

Date of call:  ________________________ 

1. Please give us a brief overview of the highlights of your teamwork enhancement 
activities during the past month (for the first update, up until this date). 

THE TEAMWORK IMPROVEMENT TEAM 
2. What are the current roles and status of your trainers and coaches for teamwork 

improvement?   

3. Which of the following are represented on the teamwork implementation team?   
(Check all that apply) 

   Senior hospital management 
   Senior medical management of the labor and delivery unit 
   Staff designated as trainers 
   Other OB/gynecology physicians 
   Other anesthesiologists 
   Other neonatologists 
   Other nurses, nurse practitioners, or physician’s assistants 
   Patients 
   Community stakeholders 
   Others (specify) 

4. Have you changed the L&D team structure since it was first organized?  If so, how?   

5. Has the team prepared an implementation plan for L&D teamwork improvement?  How 
did you approach development of the plan?  How has the plan been modified, if at all, 
since you first prepared it? 
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TEAMWORK TRAINING FOR THE L&D UNIT STAFF  

6. What is the status of the initial training for the L&D unit staff?   

7. Have follow-up training sessions been conducted or are any planned for the future?  What 
is the purpose of the follow-up sessions?   

ORGANIZATIONAL CONTEXT:  PATIENT SAFETY CULTURE AND TEAMWORK 

8. What strategy and actions are being taken in your labor and delivery unit to create a 
stronger patient safety culture?   

9. To what extent has the leadership of the hospital been involved in your L&D unit’s 
activities to strengthen teamwork in the delivery process? 

IMPLEMENTING TEAMWORK IMPROVEMENTS 

10. How is your teamwork implementation progressing relative to what was specified in the 
implementation plan? 

11. What is your status in implementing each of the four components of the teamwork model 
in your L&D unit?  What have been your experiences in implementing them? 

Teamwork Component Current Status and Experiences 
Leadership:  including effective leaders, resource 
management, team huddle, debriefs, conflict 
resolution, effective teamwork 
Situation monitoring:  including situation 
awareness, shared mental model, cross monitoring, 
patient monitoring, team member monitoring, 
environment monitoring, progress toward goal 
Mutual support:  including task assistance, good 
feedback, two-challenge rule, DESC script, 
collaboration for conflict resolution 
Communications:  including SBAR, call-out, check-
back, handoff 
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12. Which of the teamwork tools are you working with, or plan to use, as listed below: 

Teamwork Tool Already Done Working on It Plan to Use Don’t Know 
Team huddle      
Debriefs     
STEP     
Feedback     
The two-challenge rule     
DESC script     
Collaboration     
SBAR     
Call-outs     
Check-backs     
Handoff techniques     

13. What is the status of coaching activities by your trainers, as they are working with the 
unit staff?   

SUCCESSES AND CHALLENGES 

14. What have been your greatest successes and challenges in the most recent period of 
implementing teamwork in the L&D unit? 

Greatest Successes  What Helped to Succeed 

Greatest Challenges Responses to the Challenges  
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QUESTIONS FOR FINAL ASSESSMENT 
Longitudinal Labor and Delivery Teamwork Study 

Hospital:  _________________________ Date: ____________________ 

Lead Team Members Participating:  ____________________________________________   

_________________________________________________________________________

ENVIRONMENTAL EFFECTS ON TEAMWORK IMPLEMENTATION  

1. How much did each of the following environmental factors affect your progress in 
implementing improved teamwork practices? 

Overall hospital’s patient safety culture and support for patient safety actions 

Patient safety culture and support for patient safety actions in the L&D unit 

Other quality or performance initiatives introduced by the hospital or L&D unit 

Changes in the hospital’s operating or computer systems 

Renovations or other changes to the hospital building that affected the L&D unit 

Changes in the leadership of the hospital or L&D unit 

Physical configuration of the L&D unit 

Other factors? 

EFFECTS OF PROCESS FACTORS ON TEAMWORK IMPLEMENTATION 

2. How much did each of the following process factors affect your progress in 
implementing improved teamwork practices? 

Support for teamwork improvement by the leadership of the hospital

Involvement of leadership of the hospital in the implementation  

Receptivity of physicians, nurses, and other L&D unit staff 

Communications technology (e.g., telephones, beepers) 

Staff turnover in the L&D unit 

Size and fluctuations in L&D patient volume and related workload 

Other factors? 
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THE TEAMWORK IMPLEMENTATION TEAM 
3. How would you advise other L&D units (or any other type of unit) regarding the 

importance, role, and activities of an implementation team that guides the teamwork 
improvement work?  

Team size and types of professional disciplines that should be on it 

The most important functions the team should be performing 

How frequently the team should meet 

Methods used for decision making and consensus building within the team 

How the team gets input and feedback from staff on the unit during implementation 

Planning the content and schedule of the implementation work 

Communications among team members between meetings 

Other items? 

4. How important was it to have a physician leader or champion for the work? 

5. How important was it to have a person designated to facilitate the work of the 
implementation team and the conduct of the teamwork improvement activities? 

6. As challenges arose during teamwork implementation, how did the team respond to 
them to ensure continued progress toward the teamwork goals? 

TEAMWORK TRAINING AND COACHING  

7. Based on your experiences, what are the best approaches for conducting initial training 
of the L&D unit staff on the teamwork model and practices? 

8. What have you found to be the best ways to provide ongoing guidance and feedback to 
unit staff as they learn to work within the teamwork model and to use the individual 
teamwork practices involved? 

Roles of formally designated coaches 

Other designated staff positions equivalent to a coach 

Reinforcement by unit leaders for physicians, nurses, others 

Periodic involvement of outside consultants to provide expert feedback 

Other methods? 
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9. Based on your experiences thus far, what have been the most effective approaches for 
conducting refresher teamwork training?  

For existing employees or physician staff 

For new employees or physician staff 

IMPLEMENTING TEAMWORK IMPROVEMENTS 

10. The teamwork model encompasses the four components listed below.  Based on your 
implementation experiences, how would you advise other organizations regarding 
which of these components to work on first and how to approach each of them.  Which 
of the components have you found to be the most important to address?

Leadership 

Situation monitoring 

Mutual support 

Communications

11. The teamwork model also provides guidance on use of the specific practices listed 
below.  Again, based on your experiences, how would you advise other organizations 
regarding which of them to introduce first and how to approach working with them?   

Is it necessary to adopt all of these practices?   
Which have been the most important practices for your L&D unit? 
How can team rounds about all patients and huddles about one patient be used

most effectively? 

Team huddle (team rounds)  Collaboration  
Debrief  SBAR  
Situation awareness Call-out  
Feedback Check-back  
Two-challenge rule  Handoff  
DESC script   

12. How have you approached engaging each of the key clinical groups working on the 
L&D unit in adoption of teamwork practices, including physicians, residents, nurses, 
and others? 

13. What would you identify to be the most important mechanisms (e.g., board rounds, 
designated physician leaders) you implemented to improve teamwork on the unit?  
Is(are) there one or more specific mechanisms that have anchored your approach to 
implementation? 
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14. What do you think would be the ideal physical environment to support effective 
teamwork practices (e.g., core team sections, nurses station location, etc.) 

15. What have you learned about the importance of, and approaches to, continually 
reinforcing new teamwork practices over time?  What has worked especially well for 
you?  What has not worked? 

16. How have your experiences in using teamwork practices differed when applying them 
in day-to-day care activities versus using them at more intense times of “crisis” that 
require fast actions for patient care? 

17. If you could go back and start your implementation process all over again, how would 
you do it differently?

CONCLUDING QUESTIONS 

18. Looking across your full implementation process thus far, what have been your greatest 
successes thus far in achieving effective teamwork in your L&D unit?  What factors 
facilitated these successes? 

19. What have been your greatest frustrations or disappointments relative to what you had 
hoped to achieve thus far?  What contributed to these issues, and how would you advise 
others to avoid such problems? 

20. How does your actual experience in teamwork improvement compare with what you 
expected as you started the initiative?  What are the biggest surprises?

21. Taking into account everything we discussed here today, what overall advice would you 
give to other L&D units to enhance their success in improving teamwork?   
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Adapted from TeamSTEPPS 06.1 Video Matrix 

Team Performance Observation Tool 
Hospital:   
Date:    Time period:  
Observer:   
Unit census at start:  

Rating Scale 
(circle 1)   
Please comment 
if 1 or 2

1 = Very Poor 
2 = Poor 
3 = Acceptable 
4 = Good 
5 = Excellent

Rating by Hour 
1. Team Structure Hour 1 Hour 2 Hour 3 Hour 4 
a. Assembles a team     
b. Establishes a leader     
c. Identifies team goals and vision     
d. Assigns roles and responsibilities     
e. Holds team members accountable     
f. Actively shares information among team members     
Comments:

Overall Rating – Team Structure
2. Leadership Rating 
a. Utilizes resources efficiently to maximize team performance     
b. Balances workload within the team     
c. Delegates tasks or assignments, as appropriate     
d. Conducts briefs, huddles, and debriefs     
e. Empowers team members to speak freely and ask questions     
Comments:

Overall Rating – Leadership 
3. Situation Monitoring Rating 
a. Includes patient/family in communication     
b. Cross monitors fellow team members     
c. Applies the STEP process when monitoring the situation     
d. Fosters communication to ensure team members have a shared mental 

model
    

Comments:
Overall Rating – Situation Monitoring

4. Mutual Support Rating 
a. Provides task-related support     
b. Provides timely and constructive feedback to team members     
c. Effectively advocates for the patient     
d. Uses the Two-Challenge rule, CUS, and DESC script to resolve conflict     
e. Collaborates with team members     
Comments:

Overall Rating – Mutual Support
5. Communication Rating 
a. Coaching feedback routinely provided to team members, when 

appropriate 
    

b. Provides brief, clear, specific and timely information to team members     
c. Seeks information from all available sources     
d. Verifies information that is communicated     
e. Uses SBAR, call-outs, check-backs and handoff techniques to 

communicate effectively with team members 
    

Comments:
Overall Rating – Communication

TEAM PERFORMANCE RATING 
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STAFF SURVEY 
Labor and Delivery Teamwork  

Thank you for taking part in this labor and delivery teamwork questionnaire.  The purpose of the 
survey is to assess your views about the patient safety environment in the hospital and your labor 
and delivery unit, and to identify your perceptions and knowledge about teamwork in the labor 
and delivery unit.

Your participation is voluntary, and you do not have to answer any question you do not feel 
comfortable answering.  If you prefer not to answer a specific question for any reason, you may 
leave it blank.  You will not be evaluated on your answers to the questions.  Answering the 
questions candidly will help improve future teamwork training.    

RAND will use the survey results as part of a study to assess actions needed for a labor and 
delivery unit to achieve strong teamwork, and to examine how these actions relate to the 
perceptions of staff, improvements in practices, and patient outcomes.  RAND will not have 
information that identifies you individually, and will combine your answers with data from other 
survey participants to report as aggregated statistics, totals, and averages.   

Overall Hospital
Please circle a number from 1 to 5 to identify your agreement or disagreement with each 
question, using the following scale: 

1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree 

Hospital management provides a work climate that promotes patient 
safety 1 2 3 4 5 

The actions of hospital management show that patient safety is a top 
priority. 1 2 3 4 5 

Hospital management seems interested in patient safety only after an 
adverse event happens. 1 2 3 4 5 

Mistakes have led to positive changes here. 1 2 3 4 5 

Things “fall between the cracks” when patients are transferred from one 
unit to another. 1 2 3 4 5 

Problems often occur in the exchange of information across hospital 
units. 1 2 3 4 5 

Hospital units work well together to provide the best care for patients. 1 2 3 4 5 

We are actively doing things to improve patient safety. 1 2 3 4 5 

After we make changes to improve patient safety, we evaluate their 
effectiveness. 1 2 3 4 5 
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The Labor and Delivery unit 
Please circle a number from 1 to 5 to identify your agreement or disagreement with each 
question, using the following scale: 

1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree 

The culture in this labor and delivery unit makes it easy to learn from 
the errors of others. 1 2 3 4 5 

Medical errors are handled appropriately in this unit.  1 2 3 4 5 

I know the proper channels to direct questions regarding patient safety 
in this unit. 1 2 3 4 5 

I am encouraged by my colleagues to report any patient safety concerns 
I may have.  1 2 3 4 5 

Staff feel like their mistakes are held against them. 1 2 3 4 5 

When an event is reported, it feels like the person is being written up, 
not the problem. 1 2 3 4 5 

Staff worry that mistakes they make are kept in their personnel file. 1 2 3 4 5 

We have patient safety problems in this unit. 1 2 3 4 5 

Patient safety is never sacrificed to get more work done. 1 2 3 4 5 

Our procedures and systems are good at preventing errors from 
happening. 1 2 3 4 5 

It is just by chance that more serious mistakes don’t happen around 
here. 1 2 3 4 5 

Patient safety grade 
Please give your labor and delivery unit an overall grade on patient safety. Mark ONE answer.

A
Excellent

B
Very Good 

C
Acceptable

D
Poor

E
Failing
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Teamwork in Labor and Delivery 
Please circle a number from 1 to 5 to identify your agreement or disagreement with each 
question, using the following scale: 

1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree 

People support one another in this unit. 1 2 3 4 5 

When a lot of work needs to be done quickly, we work together as a 
team to get the work done. 1 2 3 4 5 

In this unit, people treat each other with respect. 1 2 3 4 5 

When one area in this unit gets really busy, others help out.. 1 2 3 4 5 

The physicians and nurses here work together as a well-coordinated 
team. 1 2 3 4 5 

Staff will freely speak up if they see something that may negatively 
affect patient care. 1 2 3 4 5 

Staff feel free to question the decisions or actions of those with more 
authority. 1 2 3 4 5 

Staff are afraid to ask questions when something does not seem right. 1 2 3 4 5 

Disagreements in this unit are resolved appropriately (i.e., not who is
right, but what is best for the patient) 1 2 3 4 5 

I receive appropriate feedback about my performance.  1 2 3 4 5 

Your Work Life 
Please circle a number from 1 to 5 to identify your agreement or disagreement with each 
question, using the following scale: 

1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree 

This hospital is a good place to work.  1 2 3 4 5 

Morale in this unit is high.  1 2 3 4 5 

Operating problems in the unit keep me from performing my best. 1 2 3 4 5 

I feel like a respected member of the team in the unit.  1 2 3 4 5 

I would rather not be working on this unit 1 2 3 4 5 

My job is fulfilling professionally 1 2 3 4 5 
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Knowledge of Teamwork 
Please answer the following questions by checking one box representing the best answer for each 
question.

1.  What is the most frequently identified factor contributing to sentinel events (unexpected 
occurrence involving death or serious physical or psychological injury, or the risk thereof) in the 
United States? 

  a. Inadequate documentation 

  b. Inadequate communication 

  c. Equipment malfunction or unavailability 

  d. Inadequate training 

  e. Unknown 

2.  Who on a team can initiate a team huddle? 

  a. Team leader 

  b. Physician 

  c. Nurse

  d. Any team member 

  e. Unknown 

3. What are the characteristics of good feedback? 

  a. Specific, firm, non-judgmental, and unplanned 

  b. Friendly, non-judgmental, lenient, and supportive 

  c. Timely, behavioral, specific, and non-judgmental 

  d. Serious, authoritarian, correcting, and timely 

  e. Unknown 

4.  What is situation awareness? 

  a. Actively scanning behaviors and actions to assessment elements of the situation or 
environment 

  b. Monitoring the actions of other team members for the purpose of sharing workload 
and reducing or avoiding errors 

  c. Having a shared understanding of a situation or process among team members 

  d. Having a state of knowing the current conditions affecting the team’s work 

  e. Unknown 
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5. Which of the following is (are) part of the role of a Team Leader? 

  a. Make decisions through collective input of team members 

  b. Empower team members to speak up and challenge 

  c. Actively promote and facilitate good teamwork 

  d. a and c only 

  e. All of the above 

  f. Unknown 

6.  What information exchange strategy informs all team members simultaneously during an 
emergency situation and helps team members anticipate next steps? 

  a. SBAR 

  b. Handoff 

  c. Call-out 

  d. Check-back 

  e. Unknown 

7. What is one of the most important reasons to share situation information with your team 
members? 

  a. It provides a basis for predicting the behavior and needs of the team, and it 
facilitates decision making 

  b. It fosters camaraderie among team members that facilitates social relationships 
outside the workplace 

  c. It allows team members to determine how the team views their performance 

  d. It provides team members with information needed to create work schedules 

  e. Unknown 

8. What is the primary purpose of a “debrief session” held after a particular case or event? 

  a. To discuss strengths and weaknesses of the team and develop a plan for 
improvement 

  b. To assess individual team members’ performance 

  c. To discuss individual team members’ responsibilities 

  d. To discuss the patient’s status 

  e. Unknown 
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About You 
The following information will help in the analysis of the survey results.  
Please mark ONE answer only for each question.  

1. How long have you worked in this hospital?
a. Less than 1 year  d. 11 to 15 years  
b. 1 to 5 years  e. 16 to 20 years  
c. 6 to 10 years  f. 21 years or more  

2. How long have you worked in your current hospital unit?

a. Less than 1 year  d. 11 to 15 years  
b. 1 to 5 years  e. 16 to 20 years  
c. 6 to 10 years  f. 21 years or more  

3. What is your job status at the hospital?  

a. Full-time  c.  Agency staff 
b. Part-time  d.  contract staff 

4. What is your staff position in this hospital? Mark ONE answer that best describes your staff 
position.

a.  Registered nurse  h.  Pharmacist 
b.  Physician assistant/nurse practitioner  i.  Dietician 
c.  LVN/LPN  j.  Unit assistant/clerk/secretary 
d.  Patient care assistant/aide/care partner  k.  Therapist (e.g., respiratory, physical) 
e.  OB/gynecology physician  l.  Technician (e.g., EKG, lab, radiology)
f.  Anesthesiologist m.  Administration/management  
g.  Resident physician, in training n.  Other, please specify:  

5. How long have you worked in your current specialty or profession?  

a.  Less than 1 year  d.  11 to 15 years  
b.  1 to 5 years  e.  16 to 20 years  
c.  6 to 10 years  f.  21 years or more  
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APPENDIX G

Regression Results for Staff Perceptions and Knowledge

Tables G.1–G.5 provide our regression results for staff perceptions and knowledge. In all five 
tables, SE indicates standard error. Each table shows the average positive response for items in 
a domain, where positive response is a response in either of the top two response categories. 
Site 3 is omitted as a reference site.
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Table G.1
Regression Results for Staff Perceptions of Teamwork in the Labor and Delivery Unit

Result

Model 1 Model 2 Model 3 Model 4

Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value

Constant 0.627 0.012 <0.001 0.602 0.063 0.001 0.636 0.064 0.001 0.600 0.066 0.001

Wave 2 0.079 0.030 0.058 0.069 0.035 0.118 0.072 0.106 0.534

Site 1 0.173 0.006 <0.001 0.153 0.025 0.003 0.119 0.018 0.002 0.156 0.044 0.024

Site 2 0.036 0.004 0.001 0.025 0.017 0.212 –0.016 0.015 0.320 0.020 0.040 0.638

Site 4 0.230 0.005 <0.001 0.215 0.016 <0.001 0.182 0.008 <0.001 0.219 0.034 0.003

Site 5 –0.067 0.002 <0.001 –0.095 0.021 0.010 –0.191 0.020 0.001 –0.095 0.020 0.010

Time on unit 
6–10 years

0.018 0.022 0.463 0.019 0.020 0.408 0.019 0.020 0.414

Time on unit ≥11 years 0.014 0.045 0.777 0.011 0.042 0.816 0.014 0.043 0.756

Nurse 0.033 0.054 0.573 0.037 0.053 0.520 0.033 0.054 0.568

Doctor –0.059 0.063 0.405 –0.057 0.062 0.410 –0.059 0.063 0.402

Full time 0.047 0.020 0.080 0.045 0.020 0.088 0.047 0.020 0.082

Site 1 wave 2 0.056 0.019 0.041

Site 2 wave 2 0.081 0.024 <0.001

Site 3 wave 2 –0.035 0.011 0.029

Site 4 wave 2 0.063 0.011 0.005

Site 5 wave 2 0.272 0.007 <0.001

>3 teamwork skills 
implemented

0.016 0.122 0.902

Coaching –0.025 0.017 0.220

Facilitator and trained 
everyone

–0.008 0.021 0.716
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Table G.2
Regression Results for Staff Perceptions of Communication Openness in the Labor and Delivery Unit

Result

Model 1 Model 2 Model 3 Model 4

Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value

Constant 0.470 0.012 <0.001 0.506 0.016 <0.001 0.536 0.009 <0.001 0.517 0.028 <0.001

Wave 2 0.031 0.032 0.395 0.028 0.031 0.427 0.023 0.057 0.707

Site 1 –0.024 0.006 0.018 –0.054 0.013 0.015 –0.090 0.011 0.001 –0.071 0.025 0.049

Site 2 0.064 0.004 <0.001 0.044 0.013 0.026 0.038 0.009 0.016 0.057 0.025 0.085

Site 4 0.073 0.006 <0.001 0.053 0.014 0.021 0.074 0.005 <0.001 0.093 0.022 0.014

Site 5 0.010 0.002 0.018 –0.019 0.017 0.316 –0.073 0.017 0.013 –0.023 0.017 0.245

Time on unit 
6–10 years

0.023 0.023 0.372 0.013 0.024 0.625 0.013 0.024 0.627

Time on unit ≥11 years 0.004 0.012 0.766 –0.006 0.012 0.645 –0.004 0.014 0.779

Nurse –0.003 0.030 0.928 –0.006 0.028 0.853 –0.008 0.029 0.809

Doctor –0.029 0.029 0.379 –0.029 0.026 0.328 –0.031 0.026 0.307

Fulltime –0.006 0.008 0.496 –0.009 0.009 0.420 –0.008 0.010 0.456

Site 1 wave 2 0.104 0.010 0.001

Site 2 wave 2 –0.001 0.002 0.632

Site 3 wave 2 –0.033 0.002 <0.001

Site 4 wave 2 –0.057 0.008 0.003

Site 5 wave 2 0.128 0.006 <0.001

>3 teamwork skills 
implemented

–0.185 0.058 0.034

Coaching 0.105 0.012 0.001

Facilitator and trained 
everyone

0.160 0.008 <0.001
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Table G.3
Regression Results for Staff Perceptions of Teamwork Climate in the Labor and Delivery Unit

Result

Model 1 Model 2 Model 3 Model 4

Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value

Constant 0.447 0.012 <0.001 0.519 0.040 <0.001 0.559 0.043 <0.001 0.542 0.044 <0.001

Wave 2 0.072 0.030 0.076 0.066 0.034 0.130 0.018 0.049 0.735

Site 1 0.147 0.006 <0.001 0.122 0.021 0.004 0.073 0.015 0.009 0.090 0.027 0.029

Site 2 0.146 0.004 <0.001 0.133 0.021 0.003 0.111 0.017 0.003 0.129 0.026 0.007

Site 4 0.336 0.006 <0.001 0.317 0.021 <0.001 0.296 0.013 <0.001 0.313 0.021 <0.001

Site 5 –0.009 0.002 0.016 –0.051 0.023 0.093 –0.100 0.025 0.015 –0.055 0.024 0.081

Time on unit 
6–10 years

–0.031 0.047 0.540 –0.041 0.043 0.402 –0.041 0.043 0.403

Time on unit ≥11 years –0.008 0.018 0.668 –0.019 0.019 0.397 –0.017 0.020 0.454

Nurse –0.039 0.064 0.578 –0.041 0.064 0.554 –0.043 0.065 0.541

Doctor –0.112 0.058 0.127 –0.108 0.056 0.129 –0.109 0.056 0.125

Fulltime 0.006 0.032 0.855 0.005 0.033 0.890 0.005 0.032 0.878

Site 1 wave 2 0.154 0.020 0.002

Site 2 wave 2 0.042 0.002 <0.001

Site 3 wave 2 –0.033 0.004 0.002

Site 4 wave 2 0.038 0.009 0.014

Site 5 wave 2 0.112 0.009 <0.001

>3 teamwork skills 
implemented

–0.092 0.061 0.205

Coaching 0.112 0.021 0.006

Facilitator and trained 
everyone

0.116 0.013 0.001
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Table G.4
Regression Results for Staff Quality of Work Life

Result

Model 1 Model 2 Model 3 Model 4

Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value

Constant 0.548 0.009 <0.001 0.539 0.047 <0.001 0.556 0.041 <0.001 0.542 0.042 <0.001

Wave 2 0.038 0.024 0.179 0.040 0.020 0.118 0.039 0.046 0.438

Site 1 0.140 0.005 <0.001 0.163 0.023 0.002 0.150 0.021 0.002 0.164 0.024 0.002

Site 2 0.143 0.003 <0.001 0.149 0.020 0.002 0.111 0.018 0.004 0.125 0.023 0.005

Site 4 0.175 0.004 <0.001 0.181 0.021 0.001 0.193 0.011 <0.001 0.207 0.020 <0.001

Site 5 0.124 0.002 <0.001 0.115 0.032 0.022 0.076 0.032 0.073 0.113 0.031 0.021

Time on unit 
6–10 years

–0.050 0.030 0.172 –0.050 0.027 0.149 –0.050 0.028 0.147

Time on unit ≥11 years –0.039 0.032 0.287 –0.042 0.031 0.246 –0.040 0.031 0.267

Nurse –0.017 0.019 0.415 –0.015 0.018 0.452 –0.016 0.019 0.435

Doctor –0.004 0.049 0.933 –0.006 0.049 0.909 –0.007 0.049 0.894

Full time 0.039 0.035 0.323 0.037 0.035 0.346 0.037 0.035 0.342

Site 1 wave 2 0.020 0.004 0.009

Site 2 wave 2 0.085 0.005 <0.001

Site 3 wave 2 –0.003 0.004 0.564

Site 4 wave 2 –0.011 0.017 0.558

Site 5 wave 2 0.117 0.006 <0.001

>3 teamwork skills 
implemented

0.015 0.048 0.778

Coaching –0.065 0.004 <0.001

Facilitator and trained 
everyone

0.031 0.017 0.141
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Table G.5
Regression Results for Staff Knowledge of Teamwork

Result

Model 1 Model 2 Model 3 Model 4

Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value Coefficient Robust SE p-Value

Constant 0.628 0.009 <0.001 0.554 0.022 <0.001 0.549 0.030 <0.001 0.556 0.029 <0.001

Wave 2 0.042 0.022 0.128 0.038 0.026 0.211 0.042 0.022 0.129

Site 1 0.057 0.005 <0.001 0.099 0.006 <0.001 0.098 0.007 <0.001 0.090 0.009 0.001

Site 2 0.049 0.003 <0.001 0.073 0.013 0.006 0.110 0.006 <0.001 0.103 0.009 <0.001

Site 4 0.068 0.004 <0.001 0.081 0.006 <0.001 0.093 0.003 <0.001 0.086 0.007 <0.001

Site 5 0.065 0.002 <0.001 0.079 0.004 <0.001 0.097 0.005 <0.001 0.078 0.004 <0.001

Time on unit 6–10 
years

–0.030 0.016 0.140 –0.036 0.015 0.081 –0.036 0.015 0.081

Time on unit ≥11 years –0.017 0.038 0.680 –0.020 0.035 0.611 –0.020 0.036 0.601

Nurse 0.047 0.041 0.307 0.044 0.041 0.344 0.044 0.041 0.337

Doctor 0.101 0.043 0.081 0.101 0.043 0.079 0.101 0.043 0.079

Full time 0.024 0.012 0.117 0.024 0.012 0.114 0.024 0.012 0.117

Site 1 wave 2 0.095 0.006 <0.001

Site 2 wave 2 –0.018 0.003 0.006

Site 3 wave 2 0.062 0.008 0.001

Site 4 wave 2 0.029 0.003 0.001

Site 5 wave 2 0.003 0.002 0.126

>3 teamwork skills 
implemented

–0.126 0.025 0.007

Coaching 0.113 0.003 <0.001

Facilitator and trained 
everyone

0.066 0.007 0.001
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