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Abstract
Despite 1.2 billion ambulatory visits in 2005, from a health care quality and safety perspective,
the ambulatory setting has been less subject to research and scrutiny, compared to high-risk
inpatient areas like surgery, perioperative and perinatal care, and the emergency department
(ED). The ambulatory environment is prone to problems and errors that include missed/delayed
diagnoses, delay of proper treatment or preventive services, medication errors/adverse drug
events, and ineffective communication and information flow. Once there is clarity about the
nature of outpatient errors, evidence-based teamwork tools, strategies, behaviors, and principles
can be implemented as countermeasures to elements of the error chain. From the resources of the
TeamSTEPPS™ initiative, six effective and evidence-based tools and strategies are offered for
use by clinicians in the ambulatory setting to improve the quality and safety of patient care by
improving teamwork and communication.

Introduction: Realities and Harm in the Ambulatory
Care Setting
Patients and health care providers have become increasingly aware of medical error and system
problems causing poor outcomes in high-risk inpatient environments, including surgery,
perinatal care, intensive care, and the emergency department (ED). In contrast, care provided in
the ambulatory setting has received less scrutiny and is often perceived as safe and routine,
focusing on relatively healthy patients. The volume of care within the United States for
outpatient services is estimated at 1.2 billion visits to physician offices, clinics, and emergency
rooms in 2005, 1 a rate of four visits per person annually.
Trends indicate increasing numbers of outpatient visits for primary and specialty care over the
past decade, with similar trends in ambulatory procedures, which numbered 31.5 million in
1996. 2 Compared to inpatient hospital care, the outpatient environment often is dispersed
geographically and lacks infrastructure support. For patients, this potentially creates problems
with continuity of care and confusion.
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A better understanding of the quality, safety, and system problems clinicians face while
providing outpatient care will allow focused application of an increasing array of patient safety
solutions, including effective communication and teamwork. 3 Recently developed medical error
taxonomies 4, 5, 6 for the ambulatory care environment create structured, meaningful categories
and bring greater clarity and understanding to this previously understudied area.

Quality and Safety Problems Experienced by Providers and Patients
in the Ambulatory Care Setting
Missed or delayed diagnoses. One of the leading allegations in liability lawsuits is that the
clinician “failed to diagnose” a significant condition (e.g., cancer), a claim made in nearly
75 percent of radiology cases, 64 percent of pediatric cases, and in about 50 percent of cases
involving family medicine providers and internists. 7 Analyses of this problem have focused on
the frequency, impact, causes, and potential for prevention of missed/delayed diagnoses.
Analysis of closed-claim cases identified common factors, including failure to have or adhere to
a cancer screening protocol, failure to include cancer in the differential diagnosis, and inadequate
followup. 8
In the ambulatory setting, a review of 307 closed claims 9 revealed that 59 percent of diagnostic
errors harmed patients; of those, 59 percent caused serious harm, and 30 percent resulted in
death. In these cases, common process problems included failure to order an appropriate test,
create a proper followup plan, obtain an adequate history, or perform an adequate physical
examination, as well as incorrect interpretation of diagnostic tests. Further analysis revealed
judgment error (79 percent), failure of vigilance or memory (59 percent), knowledge deficit (48
percent), patient-related factors (46 percent), and handoffs (20 percent) as causal factors. The
authors comment that no “silver bullet” can solve such complex problems. Instead, successful
interventions focused on improving quality and safety will most likely target portions of the error
chain.9
A literature review and collaborative project, 10 “diagnosing diagnosis error,” formulated
potential solutions to include reengineering processes for followup of abnormal tests, delineating
“red flag” and “do not miss” diagnoses and situations, and standardizing the interpretation of
tests/imaging, particularly after hours and in residency programs. These authors acknowledged
the relationship of diagnostic errors with the cognitive process and complexity of the problem.
Cognitive errors and the decisionmaking process can be seen as failures in perception, failed
heuristics, and decisionmaking biases, as recently popularized by Groopman in his book, How
Doctors Think. 11 These failures are further explained in detailed articles, 12, 13 with thoughtful
analysis recommending countermeasures to known biases and the useful suggestion to routinely
ask during the diagnostic process, “What else might this be?”
Despite the seemingly esoteric view of cognitive failures, often problems seen in offices and
clinics are as mundane as misfiled papers, unavailable charts and records, poorly distributed
workload, ineffective communication, and reports not acted upon—system defects that can lead
to potentially tragic outcomes for patients. Available solutions should address the human factors
issues, system problems, ineffective communication, and information flow.
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Delay in proper treatment or preventive services. Certainly, if there is substantial delay in
diagnosis, there may be a corresponding delay in initiating proper treatment. However, treatment
delays have many causes, some of which may or may not be preventable. Patients may not seek
care in a timely manner; system issues can delay appointments, testing, or notification of results;
or communication may fail along a potentially convoluted continuum of care (e.g., patient to
primary care provider to diagnostic testing to and from specialists). According to The Joint
Commission (2005), 14 root causes of sentinel events specifically related to delay in treatment
focused on the top four problems: communication, patient assessment, procedural compliance,
and continuity of care. Recent statistics reveal that only 2.7 percent of sentinel events reported to
The Joint Commission occurred in the ambulatory setting, not including the ED.14 However,
underreporting is frequent outside of the hospital environment.
Similarly affected is the delivery of preventive services, such as mammograms, PAP smears,
fecal occult blood testing, colonoscopies, and other monitoring/screening functions that are
performed in the ambulatory setting. The failures 15 may be related to faulty processes,
information technology support, time pressures, inadequately trained personnel, financial
constraints, organizational culture, teamwork, and communication, as well as ineffective
communication with the patient and family, which may be secondary to language and literacy
issues. Solutions must address ineffective communication, lack of teamwork principles, clinical
leadership failures, the apparent normalization of ineffective processes, patient-clinician roles
and responsibilities, failure to followup, and mutual understanding/decisionmaking.
Problems with medications: Adverse drug events (ADEs). Extensive work has been done in
the area of medication errors, including a recent comprehensive evaluation of the evidence and
recommendations, broadly applicable across all domains of health care, for actions to prevent
these errors. 16 The evidence for harm is extensive, with estimates in one study of 27 ADEs per
100 adult ambulatory patients, of which 13 percent were serious, 28 percent ameliorable, and
11 percent preventable. 17 For older individuals, the rate of ADEs was 50 per 1,000 person-years,
of which nearly 14 percent were preventable, and 38 percent were considered serious, lifethreatening, or fatal. 18 In this group, the medications most involved with preventable ADEs were
cardiovascular drugs, diuretics, nonopioid analgesics, hypoglycemics, and anticoagulants.
Recommended prevention strategies have focused on the prescribing and monitoring stages of
pharmaceutical care.
Misunderstandings between patients and doctors were identified in a study of general practice
medication use in the United Kingdom. This report 19 revealed multiple modes of failure on the
part of both the physician and patient in sharing information, beliefs, and decisionmaking. A
national surveillance study 20 of ED visits identified ADEs from the outpatient setting, which
represented 2.5 percent of ED visits, 6.7 percent of hospitalizations for unintentional injuries,
and an extrapolated annual national estimate of more than 700,000 individuals treated in EDs for
unintentional problems related to medications.
Additional investigations focused on interventions and strategies in primary care and ambulatory
practices to reduce the incidence and severity of ADEs, 21, 22, 23 but the systematic review 24
concluded that these interventions had little measurable effect, except for weak evidence that
pharmacist medication reviews were effective in reducing hospital admissions due to ADEs.
Stronger evidence16 identifies fewer ADEs with electronic prescribing, particularly with built-in
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decision support and technology-based checks for allergies, drug-drug interactions, dosing, and
patient-specific information.
Solutions must address inaccurate understanding, the communication process, medication
reconciliation, and interactions among providers and other health care professionals, particularly
nurses and pharmacists. In addition, the human limitations to vigilance and the presence of
complacency, even with high-alert medications, must be considered. The possibility of using
back-up behaviors, mutual support within the care team, and standardized communication
techniques may offer partial solutions.
Communication and information flow processes. The following are problem areas that can
lead to medical error in the ambulatory setting:
•
•
•
•
•

Ineffective communication between patient/family and clinician and among office/clinic staff
members. 25
The communication chain: patient Æ primary care provider Æ specialty or subspecialty
referral. 26, 27, 28
Primary care to hospital and hospital to primary care. 29, 30
Handoff communications along the continuum of care. 31, 32, 33, 34
Missing reports 35 from laboratories, imaging and other tests, consultants, procedures, and
correspondence.

These problem areas would benefit from structured handoffs, proactive sharing of the patient
care plan, improved feedback, and standardized processes for information handling. In addition,
clinical leadership has opportunities to set expectations, use the whole team to focus on quality
communication and process improvement, and expand the definition of the care team to include
consultants, ancillary services, and the patient and family.

Approaches to Improve Quality and Safety
in Ambulatory Care
Many organizations have developed and published important concepts, approaches, metrics, and
recommendations for improving care in the outpatient setting, all ideas that deserve close
attention from those trying to improve quality and safety of care. These excellent resources are
summarized in Figure 1:
•
•
•
•

AHRQ Conference on developing a strong research agenda for ambulatory patient safety. 36
The Joint Commission: 2008 Ambulatory National Patient Safety Goals. 37
National Quality Forum: National Voluntary Consensus Standards for Ambulatory Care. 38
American College of Physicians (ACP), an online continuing medical education series 39 on
patient safety, providing seven modules: 40 Systems, Medication Errors, Idealized Office
Design, Electronics, Communication, the Role of the Patient, and Human Cognition.
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Figure 1. Diagram of resources designed to improve health care quality and safety.
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•
•
•

•

Focus on measures and reporting: 41 AQA Alliance, 42 a collaborative of the ACP (and the
American Academy of Family Physicians (AAFP), America’s Health Insurance Plans
(AHIP), and Agency for Healthcare Research and Quality (AHRQ).
Extensive redesign and “New Model of Practice” from The Future of Family Medicine
Collaboration. 43
Institute for Healthcare Improvement’s “Planned Care Innovation Community,” 44
championing a comprehensive redesign of office-clinic practices based on a reliability
concept that “…every patient should have a plan for his or her care.” Changes in four key
elements of care delivery are required: (1) the care team, (2) patient activation to participate
in their own care, (3) effective clinical information system, and (4) leadership.
Enhancing interdisciplinary team collaboration 45 to improve primary/ambulatory care 46 and
promote a culture of safety, 47 often by implementing patient safety projects and initiatives. 48

Relationship of Change Initiatives to Teams and Teamwork
Three important aspects of teams and teamwork in health care must be identified and clarified in
order to recognize potential applications to the ambulatory care setting for quality and safety
improvements:
•

Improvement teams: Interdisciplinary teams have long worked together on improvement
projects and problem solving, for example, using the PDSA (plan-do-study-act) model cycle
to improve processes of care delivery. This would involve identifying a problem and bringing
a team together (e.g., physician, nurse, practice manager, physician assistant, and technician)
to solve the problem, such as inaccurate lab report handling. The goals might be to ensure
that a laboratory report is received accurately and delivered to the provider; its information is
properly acted upon; the patient is notified; the report information is recorded/documented;
and appropriate decisions and plans are made. The impact could be studied for 3 to 6 months;
the results could be analyzed, tracked, and evaluated; and a decision could be made about
further lab report handling changes or about moving on to another problem for the team to
evaluate and solve.

•

Care provision team: 49 A multidisciplinary team within a clinic or practice that
collaborates, for example, on the chronic care of a patient (or group of patients) with diabetes
and comorbid conditions. This group effort—focused on diagnostic, therapeutic, preventive,
and social dynamics—can be seen as effective teamwork, when the members are
interdependent, proactively share information, collaborate in the decisionmaking process, and
successfully relate to each other respectfully, with each having an expertise to bring to the
table. This team might include the patient, family, physician, office nurse practitioner,
nutritionist, social worker, home care nurse, foot care specialist, and specialty consultant(s).
In fulfilling a dual mission, these team members could certainly combine their wisdom, clinic
data, and process improvement knowledge to function as a diabetes care improvement team
for all clinic patients with diabetes, in addition to providing daily care. 50

•

Science of teamwork: Based on solid behavioral research on effective teamwork, the
primary focus of this article pertains to the application of evidence-based tools, strategies,
behaviors, and principles of care provided in the ambulatory environment. Seemingly
neglected in most of the studies on the effectiveness 51 of interdisciplinary teams on the
quality of delivered care are two very basic questions: (1) whether the care providers (in the
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studies) were actually using effective teamwork skills and (2) whether they were practicing
in a climate that fostered effective teamwork. Recent adaptation of the Safety Attitudes
Questionnaire 52 (SAQ-A) to the ambulatory arena has improved the ability of researchers to
explore the safety culture and climate in offices and clinics. This third aspect of teamwork is
starting to be valued as teamwork experts “team up” with medical experts and identify
opportunities to augment medical knowledge with principles based on the science of human
factors, 53 system and reliability theory, and team performance. 54, 55, 56 The benefit in turning
a team of experts into an expert team on behalf of patient care quality and safety is
significant.

Six Promising Tools and Strategies to Improve Quality
and Safety in Ambulatory Care
Based on collective experience over the past 3 years of using TeamSTEPPS™ materials within
the Department of Defense (DoD) and a broad range of institutions around the world, the
following strategies, tools, behaviors, and principles, selected from dozens within the initiative,
are offered as potentially the most useful for making an impact in the ambulatory setting. Their
selection was based on these factors and considerations: usability, implementation effort,
understandability, acceptance, rationale, usefulness, potential positive impact on quality and
safety, ability to improve communication and team performance, impact on staff satisfaction,
role in meeting regulatory goals, leadership support, and patient satisfaction.

Team Events: Briefs, Huddles, and Debriefs
Briefs. To create a shared mental model that enables all team members to “be on the same page,”
a leader conducts a briefing: bringing team members together, sharing important information,
seeking input from others, and creating a plan for an event, procedure, shift, or day. The classic
example for a briefing would be a “preflight” brief in aviation. Important information shared
with all team members includes environmental conditions, status of the crew and plane, a clearly
stated plan for primary mission and destination, and contingency plans. This translates well to a
(pre-procedure) brief prior to a surgical case, outpatient procedure, clinical shift, or review of
patients to be seen in the office/clinic that day. Discussion may include expectations, the plan,
and any contingencies or risks.
It is important to note that a brief is not a meeting, and it must efficiently focus on the quality
and safety of patients, roles and responsibilities of team members, input from the leader, and
pertinent contributions from team members. Typically, when a brief does not occur, staff
members presume what is going to happen; new or inexperienced team members miss an
opportunity for learning and planning; and the case, shift, or day unfolds as it may—more
reactive than proactive, more on “autopilot” than with adaptive decisionmaking.
Initial responses among staff about conducting briefs could include negative comments,
cynicism, and resistance related to time constraints, scheduling issues, and questionable added
value. Possible strategies for managing this resistance include an educational event focused on
patient safety, medical error, and harm in the ambulatory setting; portrayal of the leadership
vision; stories or data from the practice; and agreement on a trial period.
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Compelling reasons for conducting briefs should focus on the premise that “as is” needs to
change, and time spent performing the brief will be seen as an investment. The resultant payoffs
are efficiencies based on clarity of the plan and team roles, fewer reworks, better
communication, less confusion, and improved staff satisfaction, resulting in retention of
personnel.
Several publications clarify successes from briefing interventions, 57, 58, 59, 60, 61 and one clearly
identifies the opportunity for “next steps” in spreading the briefing project to the ambulatory care
setting. Specifically within the DoD, ambulatory clinical leaders almost always choose the
briefing tool as the starting point for their teamwork and communication interventions. When
roles and responsibilities are clarified, problems are identified/prevented/mitigated, all of the
professionals are clear about patient plans, contingencies are considered, accuracy is emphasized,
information is gathered from all sources, the climate is conducive to questioning and clarifying,
the outcome is enhanced quality and safety for patients in the ambulatory setting.
Huddles. Huddles differ from leadership-driven briefs, in that any member of the team may call
a huddle to address new or changing circumstances and to problemsolve about adapting the
earlier plan. There may be urgency with an emergent patient, workload issues, unpredicted
staffing challenges, environmental problems related to weather or traffic, or unexpected delays in
clinic/office operations. In any case, a new plan is needed, and it generally takes a very short
amount of time once “the right people” (generally multidisciplinary) gather for a “huddle.”
The focus might be on developing quick evaluation plans for some patients. This is not rocket
science, and most ambulatory staff members already do meet to solve problems. Giving it a
name, clarifying the purpose, making it a standard process in the work day, distinguishing it from
a “meeting” or “brief,” and mimicking the speed and efficiency of a sports huddle allow people
to trust that it will be ultrafocused and ultrabrief, yet effective in solving the problem(s).
Much that is written about huddles does not distinguish the rapid huddle, just described, from a
pre-procedure briefing, a short safety meeting, 62 a process-improvement PDSA event, 63 or a
brief prior to a shift, case, or day. Some authors have used the term huddle for the time-out prior
to a procedure, as per the Universal Protocol. 64 This interdisciplinary event, immediately prior to
the procedure, verifies the correct patient, correct site/side, the intended procedure and possibly
the correct implant. It is useful to distinguish among a brief, huddle, and time-out, each of which
adds significant value to the care quality and safety for patients in many venues, including
ambulatory settings.
The team huddle is powerful and effective, but the keys are: short, patient-focused, efficient,
problemsolving, information sharing, and action oriented. The huddle is a tool for getting the
team to work together effectively; it is easy to implement and a great team-builder. Huddles can
change a practice, improving teamwork and communication on behalf of patient care quality and
safety. These team events become partial solutions to the ambulatory error chain by proactively
sharing information, clarifying patient care issues, providing back-up behaviors with nurses,
technicians, and providers, and helping each other with error avoidance.
Debriefs. The debriefing process is central to improving team performance, yet it is seldom used
in health care, in marked contrast to other high-reliability teams and high performance teams, for
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which debriefing is expected and used routinely. Although supervisors typically give individual
performance feedback to employees as a managerial function, the idea of high quality feedback,
in real time, focused on team performance, is foreign to most health care team operations, with
the exception of code team or resuscitation team debriefs.
When communication and feedback are open, fair, respectful, and focused on team performance
improvement, the enhanced learning environment creates remarkable opportunities for the team
to improve. A report describing benefits of the debriefing process 65 in the operating room and
intensive care unit settings, indicated a rapid spread to hospitalwide implementation following a
grand rounds and information campaign. In aviation, the crew debriefs after every flight so as to
incorporate lessons learned in real time. In health care, there is great opportunity to increase use
of debriefs with very little burden, with the benefits being improvement in team performance.
In the ambulatory environment, making these team events—briefs, huddles, and debriefs—the
usual way of working together could result in improved care, decreased error, learning from
mistakes and near misses, and possible disruption of the error chain for the problems of missed
diagnoses, medication errors, and ineffective communication that are so prominently presented
in the literature and medical-legal arena.
Communication: Closed loop and structured techniques. Communication skills are the
lifeblood of teamwork, yet communication failures 66, 67 are the root cause of nearly 70 percent of
sentinel events reported to The Joint Commission. 68 When information is critical, it should be
verified so that both the sender and receiver clearly have the same understanding of the situation.
For the pilot cleared by the air traffic controller to ascend to 35,000 feet, the “check-back”
includes an exact identifier for that specific plane/flight and a restatement of what was heard,
“cleared to three-five thousand feet.”
For medication orders—given verbally in an emergency or written for routine orders, even in the
ambulatory setting 69 —an exact repeat of the patient, medication, dose, and route of
administration and a further acknowledgment of accuracy by the original sender complete the
verification process. After the order, the nurse says, “Let me repeat that. Mrs. Getta Medication,
ID number (stated) to receive 40 (four-zero) milligrams of drug X-Y-Z subcutaneously now.”
“Yes, that’s correct.” This process is easy to do but requires some discipline. Institutionalizing
the process in one’s practice avoids some of the problems with wrong medication, wrong dose,
wrong person, and wrong route problems that may result in ADEs.
For telephone orders, actually writing down the exact order then reading back what is written and
verbally acknowledging accuracy completes the “read-back” and ensures accuracy of the
information exchange. Read-backs have also been effective in giving and receiving critical lab
values 70 and other reports, with minimal time investment. Simple advice: agree as a team what
key operational orders will be checked/read back, practice doing this, and take pride in checking
back and verifying that what was heard was exactly what was said. Another part of success with
this process is for the receiver to speak up if there is any concern with the order creating a quality
or safety problem.
In many organizations, staff members use a tool known as the “two-challenge rule,” in which the
receiver states two times, if necessary, the safety concern, and the sender is obligated to
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acknowledge the concern. Typically, a misstated dose or erroneous drug order results from a
momentary lapse or slip, and the sender is appreciative of the assistance and avoidance of error.
This is particularly true when the team has agreed to the process, practiced it, and all members
see the direct benefit to patient care quality and safety by taking the “ego problem” and hierarchy
out of the interaction. Using these methods of closed-loop communication methods, check-backs,
and read-backs offer the benefits of redundancy and engagement to decrease medication errors.
Structured communication and handoffs: SBAR. A key lesson from high-reliability
organizations is to standardize processes to decrease error and improve performance. SBAR
(Situation, Background, Assessment, and Recommendation) is a structured communication
technique that allows information to be packaged in an expected and accepted format, which is
concise, pertinent, and well-framed for the receiver of the information. SBAR is a superb tool 71
for updating clinical circumstances or relating patient information. In the ambulatory setting,
among DoD personnel, SBAR has been used effectively in emergency transport settings,
provider-to-provider, nurse-to-provider, technician-to-provider, and telephonically in nearly
every clinical scenario.
The following is an example of a telephonic communication using SBAR:

S

SITUATION: This is (medic) John Smith in the field. I’m calling about a patient we are
dressing and splinting for transport shortly to your clinic with an apparent isolated open

B
A

fracture of the left ankle. BACKGROUND: Mr. XXX is 22 years old, otherwise healthy,
who was playing basketball, twisted his ankle and fell. ASSESSMENT: Open fracture of
the ankle. The alignment is satisfactory, and the pulses and sensation are normal, and the

R

pain level is tolerable, now that the splint is on. RECOMMENDATION: We will keep
the patient from eating, have the leg at neutral elevation, run the IV at 100cc/hour, and
transport in the next 5 minutes to your location. Tetanus status is up to date, but on
arrival, suggest IV antibiotics, immediate x-ray, repeat neuro-circ checks, and immediate
orthopedic consultation for wound and fracture care. We’ll monitor for any other injuries.

This is a tool that allows concise, focused transfer of information. SBAR may need to be
expanded with disease-specific, age-specific, or circumstance-specific agreed upon data sets for
handoffs and referrals for more complicated patients. Clinicians in both inpatient and outpatient
settings are designing handoff and referral forms based on SBAR or the mnemonic I PASS THE
BATON. 72 For the perioperative arena, including ambulatory surgery, the Association of periOperative Registered Nurses (AORN) has provided online examples of handoff tools prepared
by its members. 73

Clinical Team Leadership and Membership
The major goals of health care teamwork are to reduce clinical error, enhance patient outcomes,
improve process outcomes, raise the level of patient and staff satisfaction, and reduce
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malpractice claims. While these are admirable goals, how does a clinic or office begin to apply
the strategies and tools that teamwork science suggests are effective? Much is written about
models for change.44, 74 Consistently recommended, key in the TeamSTEPPS curriculum, and
fundamental to success in implementing and sustaining teamwork innovations are the actions of
clinical leaders. 75
As a strategy, frontline physicians, nurses, and other professionals in the ambulatory setting have
a great opportunity to fully understand the problems/solutions, create a vision for staff related to
quality and safety, demonstrate the “will” and cultivate staff buy-in for change, keep the patient
and family central to the process changes, commit time and resources to the change effort, and
encourage the open feedback that improves care delivery and team performance. The role of an
effective team leader is to organize the team, articulate clear goals (e.g., via briefs), make
decisions with collective input from the team, empower members to speak up on behalf of
patient safety, promote and model good teamwork, encourage feedback about team performance,
and develop the team’s ability to handle conflict.
In turn, effective team members are better able to predict the needs of others on the team,
including the patient. They are better able to provide quality information and feedback and
engage in higher level decisionmaking. Once trained, they manage conflict skillfully and clearly
understand their roles and responsibilities (clarified by the leader). When effective members are
led by team-committed leaders, the behavioral evidence strongly suggests improvement in team
performance. When teamwork knowledge, skills, and attitudes improve, patient care quality and
safety are enhanced, and the known errors and problems described earlier potentially can be
avoided or mitigated by disrupting the error chain.

Discussion and Conclusion
For the ambulatory health care setting, the opportunity is ripe for comprehensive change, much
of which will depend on the clinicians working as teams, both for care delivery and for quality
improvement efforts. Both of these efforts depend on working together effectively and using
principles founded on teamwork science. In applying team strategies, tools, behaviors, and
principles in DoD and civilian facilities around the world, it has been helpful to clarify the
problems faced in the ambulatory setting: delay and missed diagnoses, delay in proper treatment
and preventive care, medication errors and ADEs, and communication and information flow
problems affecting patient care quality and safety along the continuum of care.
Because of the complexity and the inability to correct all of the problems at once, the rational
approach is to seek meaningful interventions that will target portions of the error chain. Within
the resources that constitute TeamSTEPPS reside numerous evidence-based strategies and tools,
which have the potential to improve many of the practices that have made the ambulatory
environment difficult and error prone. Usable tools and strategies are described—real
opportunities, with relatively low burden—for ambulatory clinicians to adopt and use on behalf
of patient care quality and safety. Each targets a portion of the error chain and offers
countermeasures to aid in the prevention, avoidance, and mitigation of medical error and help
tocreate a safer environment for patients and families.

11

Author Affiliations
TRICARE Management Activity, Office of the Chief Medical Officer, Falls Church, VA (Dr.
Webster, Ms. King, Ms. Toomey); The Cedar Institute, Inc., North Kingstown, RI (Ms.
Salisbury); Healthcare Team Training, LLC, Peachtree City, GA (Mr. Powell); General
Dynamics Information Technology, Houston, TX (Ms. Craft); American Institutes for Research,
Washington, DC (Dr. Baker); Department of Psychology, University of Central Florida, Orlando,
FL (Dr. Salas).
Address correspondence to: John S. Webster, MD, MBA, 5611 Kiowa Drive, La Mesa, CA
91942; e-mail: jsweb@cox.net.

References
1.

2.

Burt CW, McCaig LF, Rechtsteiner EA. Ambulatory
medical care utilization estimates for 2005.
Hyattsville, MD: Centers for Disease Control and
Prevention; National Center for Health Statistics;
2005. Available at:
www.cdc.gov/nchs/data/ad/ad388.pdf. Accessed
March 5, 2008.
Owings MF, Kozak LJ. Ambulatory and inpatient
procedures in the United States, 1996. Hyattsville,
MD: Centers for Disease Control and Prevention;
National Center for Health Statistics; 1996. Available
at:
www.cdc.gov/NCHS/data/series/sr_13/sr13_139.pdf.
Accessed March 5, 2008.

5.

6.

Sorrel AL. Failure to diagnose is the no. 1 allegation
in liability lawsuits. Chicago, IL: American Medical
News; 2006. Available at: www.amaassn.org/amednews/2006/03/20/prsb0320.htm.
Accessed March 5, 2008.

8.

Manuel BM, Greenwald LM. Using medical
malpractice closed claims data to reduce surgical risk
and improve patient safety. Bull Am Coll Surg 2007;
92: 27-30.

9.

Gandhi TK, Kachalia A, Thomas EJ, et al. Missed and
delayed diagnoses in the ambulatory setting: A study
of closed malpractice claims. Ann Intern Med 2006;
145: 488-496.

10. Schiff GD, Kim S, Abrams R, et al. Diagnosing
diagnosis errors: Lessons from a multi-institutional
collaborative project. Advances in patient safety:
From research to implementation. Vol. 2, Concepts
and methodology. AHRQ Pub. 05-0021-2. Rockville,
MD: Agency for Healthcare Research and Quality;
2005. Available at:
www.ahrq.gov/downloads/pub/advances/vol2/Schiff.p
df. Accessed March 9, 2008.

3. Wilson KA, Burke CS, Priest HA, et al. Promoting
health care safety through training high reliability
teams. Qual Saf Health Care 2005; 14: 303-309.
4.

7.

Pace WD, Fernald DH, Harris DM, et al. Developing a
taxonomy for coding ambulatory medical errors: A
report from the ASIPS collaborative. Advances in
patient safety: From research to implementation. Vol.
2, Concepts and methodology. AHRQ Pub. 05-0021-2.
Rockville, MD: Agency for Healthcare Research and
Quality; 2005. Available at:
www.ahrq.gov/downloads/pub/advances/vol2/Pace.pd
f. Accessed March 5, 2008.

11. Groopman J. How doctors think. Boston: Houghton
Mifflin Company; 2007.
12. Croskerry P. The importance of cognitive errors in
diagnosis and strategies to minimize them. Acad Med
2003; 78: 775-780.
13. Graber M, Gordon R, Franklin N. Reducing diagnostic
errors in medicine: What's the goal? Acad Med 2002;
77: 981-992.

The Linnaeus-PC Collaboration. International
taxonomy of medical errors in primary care-Version 2.
Washington, DC: The Robert Graham Center; 2004.
Available at:
www.errorsinmedicine.net/taxonomy/aafp/AAFP_taxo
nomyAugust19.pdf. Accessed March 9, 2008.

14 . Joint Commission. 2008 Sentinel Event Statistics.
Available at:
http://www.jointcommission.org/SentinelEvents/Statis
tics/. Accessed July 18, 2008.

Dovey SM, Meyers DS, Phillips RL, et al. A
preliminary taxonomy of medical errors in family
practice. Qual Saf Health Care 2002; 11: 233-238.

15. Hammons T, Piland NF, Small SD, et al. Ambulatory
patient safety: What we know and need to know. J
Ambul Care Manage 2003; 26: 63-82.

12

31. Patterson ES, Roth EM, Woods DD, et al. Handoff
strategies in settings with high consequences for
failure: Lessons for health care operations. Int J Qual
Health Care 2004; 16: 125-132.

16. Aspden P, Wolcott J, Bootman JL, et al, eds.
Preventing medication errors: Quality chasm series.
Washington, DC: National Academies Press; 2007.
17. Gandhi TK, Weingart SN, Borus J, et al. Adverse drug
events in ambulatory care. N Engl J Med 2003; 348:
1556-1564.

32. Gandhi JK. Fumbled handoffs: One dropped ball after
another. Ann Intern Med 2005; 142: 352-358.

18. Gurwitz JH, Field TS, Harrold LR, et al. Incidence
and preventability of adverse drug events among older
persons in the ambulatory setting. JAMA 2003; 289:
1107-1116.

33. Arora V, Johnson J, Lovinger D, et al. Communication
failures in patient sign-out and suggestions for
improvement: A critical incident analysis. Qual Saf
Health Care 2005; 14: 401-407.

19. Britten N, Stevenson FA, Barry CA, et al.
Misunderstandings in prescribing decisions in general
practice: Qualitative study. Br Med J 2000; 320: 484488.

34. Solet DJ, Norvell JM, Rutan GH, et al. Lost in
translation: Challenges and opportunities in physicianto-physician communications during patient handoffs.
Acad Med 2005; 80: 1094-1099.

20. Budnitz DS, Pollock DA, Weidenbach KN, et al.
National surveillance of emergency department visits
for outpatient adverse drug events. JAMA 2006; 296:
1858-1866.

35. Smith PC, Araya-Guerra R, Bublitz C. Missing
clinical information during primary care visits. JAMA
2005; 293: 565-571.
36. Hammons T, Piland NF, Small SD, et al. Conference
synthesis: Research agenda for ambulatory patient
safety. Rockville, MD: Agency for Healthcare
Research and Quality; 2001. Available at:
www.ahrq.gov/About/cpcr/ptsafety/ambpts3.htm.
March 9, 2008.

21. Adubofour KOM, Keenan CR, Daftary A, et al.
Strategies to reduce medication errors in ambulatory
practice. J Natl Med Assoc 2004 ; 96: 1558-1564.
22. Morris CJ, Cantrill JA, Avery AJ, et al. Preventing
drug related morbidity: A process for facilitating
changes in practice. Qual Saf Health Care 2006; 15:
116-1121.

37. Joint Commission. 2008 national patient safety goals:
Ambulatory care and office-based surgery. Available
at:
www.jointcommission.org/PatientSafety/NationalPatie
ntSafetyGoals/08_npsg_facts.htm. Accessed March 8,
2008.

23. Weber RJ. EPITOME program educates patient to
help reduce medication errors. Focus on Patient Safety
2006; 9: 1-3.
24. Royal S, Smeaton L, Avery AJ, et al. Interventions in
primary care to reduce medication related adverse
events and hospital admissions: Systematic review and
meta-analysis. Qual Saf Health Care 2006; 15: 23-31.

38. NFQ Staff. National voluntary consensus standards for
ambulatory care. Washington, DC: National Quality
Forum; 2007. Available at:
www.qualityforum.org/pdf/ambulatory/091207Ambre
port.pdf. Accessed March 9, 2008.

25 . Wilson T, Sheikh A. Enhancing public safety in
primary care. Br Med J 2002; 324: 584-587.

39. Mottur-Pilson C. Patient safety: The other side of the
quality equation. Philadelphia: American College of
Physicians. 2004. Available at:
www.acponline.org/running_practice/patient_care/safe
ty/modules.htm. Accessed March 8, 2008.

26. Forrest CB, Shadmi E, Nutting PA, et al. Specialty
referral completion among primary care patients:
Results from the ASPN Referral Study. Ann Fam Med
2007; 5: 361-367.

40. Mottur-Pilson C. An ambulatory care curriculum for
advancing patient safety. Advances in patient safety:
From research to implementation. Vol. 4, Programs,
tools, and products. AHRQ Pub. 05-0021-4.
Rockville, MD: Agency for Healthcare Research and
Quality; 2005. Available at:
www.ahrq.gov/downloads/pub/advances/vol4/Mottur.
pdf. Accessed March 8, 2008.

27. Gandhi TK, Sittig DF, Franklin M, et al.
Communication breakdown in the outpatient referral
process. J Gen Intern Med 2000; 15: 626-631.
28. Stille CJ, McLaughlin TJ, Primack WA, et al.
Determinants and impact of generalist-specialist
communication about pediatric outpatient referrals.
Pediatrics 2006; 118: 1341-1439.
29. Glintborg B, Andersen SE, Dalhoff K. Insufficient
communication about medication use at the interface
between hospital and primary care. Qual Saf Health
Care 2007; 16: 34-39.

41. Plews-Ogan ML, Nadkarni MM, Forren S, et al.
Patient safety in the ambulatory setting. J Gen Intern
Med 2004; 19: 719-725.
42. AQA Alliance. Performance measures. 2007.
Available at:
www.aqaalliance.org/performancewg.htm. Accessed
March 9, 2008.

30. Kripalani S, LeFevre F, Phillips CO, et al. Deficits in
communication and information transfer between
hospital-based and primary care physicians:
Implications for patient safety and continuity of care.
JAMA 2007; 297: 831-41.

13

Management Foundation. Available at:
www.rmf.harvard.edu/files/documents/Forum_V23N3
_a3.pdf. Accessed March 8, 2008.

43. Kahn NB. The future of family medicine: A
collaborative project of the family medicine
community. Ann Fam Med 2004; 2: S3-S33.
44. Kabcenell AI, Langley J, Hupke C. Innovations in
planned care. Cambridge, MA: Institute for Healthcare
Improvement; 2006. Available at:
www.ihi.org/NR/rdonlyres/047A0F70-5103-4275872DB325E9D2E67E/0/InnovationsinPlannedCareWhitePa
per2006revJun06.pdf. Accessed March 8, 2008.

57. Wright MA. KP Northwest preoperative briefing
project. TPJ 2005; 9: 35-39.
58. Makary MA, Mukherjee A, Sexton JB, et al.
Operating room briefings and wrong-site surgery. J
Am Coll Surg 2007; 204: 236-243.
59. IHI. Safety briefings. Cambridge, MA: Institute for
Healthcare Improvement; 2004. Available at:
www.ihi.org/IHI/Topics/PatientSafety/MedicationSyst
ems/Tools/Safety%20Briefings%20(IHI%20Tool).
Accessed March 8, 2008.

45. Brodenheimer T, Grumbach K. Healthcare teams in
primary care. In: Shanahan JF, Brown RY, eds.
Improving primary care: Strategies and tools for a
better practice. New York: Lange Medical
Books/McGraw-Hill; 2007. p. 155-169.

60. Makary MA, Holzmueller CG, Sexton JB, et al.
Operating room briefings: Working on the same page.
Jt Comm J Qual Patient Saf 2006; 32: 351-355.

46. EICP Partners. Enhancing interdisciplinary
collaboration in primary health care in Canada.
Ottowa, ON, Canada: EICP; 2005. Available at:
www.eicp.ca/en/resources/pdfs/EnhancingInterdisciplinary-Collaboration-in-Primary-HealthCare-in-Canada.pdf. Accessed March 8, 2008.

61. DeFontes J, Surbida, S. Preoperative safety briefing
project. TPJ 2004; 8: 21-27.
62. VHA. Safety huddle. Tampa, FL: VISN 8 Patient
Safety Center of Inquiry; 2008. Available at:
www1.va.gov/visn8/patientsafetycenter/safePtHandlin
g/safetyHuddle.pdf. Accessed March 8, 2008.

47. Phillips YY, Thomas MJ. Addressing patient safety in
an ambulatory care setting: The KP Georgia region's
experience. TPJ 2001; 5: 1-13.

63. IHI. Huddles. Meeting tools. Cambridge, MA:
Institute for Healthcare Improvement; 2004. Available
at:
www.ihi.org/IHI/Topics/Improvement/ImprovementM
ethods/Tools/Huddles.htm. Accessed March 8, 2008.

48. Schauberger CW, Larson P. Implementing patient
safety practices in small ambulatory care settings. Jt
Comm J Qual Patient Saf 2006; 32: 419-425.
49. Schofield RF, Amodeo M. Interdisciplinary teams in
health care and human services settings: Are they
effective? Health Soc Work 1999; 24: 210-219.
50. Stevenson K, Baker R, Farooqi A, et al. Features of
primary health care teams associated with successful
quality improvement of diabetes care: A qualitative
study. Fam Pract 2001; 18: 21-26.

64. The Joint Commission. Universal protocol for
preventing wrong site, wrong procedure, wrong person
surgery. Oakbrook Terrace, IL: The Joint
Commission; 2003. Available at:
www.jointcommission.org/PatientSafety/UniversalPro
tocol/. Accessed March 8, 2008.

51. Grumbach K, Bodenheimer T. Can health care teams
improve primary care practice? JAMA 2004; 291:
1246-1251.

65. Makary MA, Holzmueller CG, Sexton JB, et al.
Operating room debriefings. Jt Comm J Qual Patient
Saf 2006; 32: 407-410.

52. Modak I, Beston JB, Lux TR, et al. Measuring safety
culture in the ambulatory setting: The Safety Attitudes
Questionnaire - ambulatory version. J Gen Intern Med
2007; 22: 1-5.

66. Dayton MA, Henriksen K. Communication failure:
Basic components, contributing factors, and the call
for structure. Jt Comm J Qual Patient Saf 2007; 33:
34-47.

53. Beasley JW, Escoto KH, Karsh B. Human factors and
ergonomics in primary care. In: Carayon P, ed.
Handbook of human factors and ergonomics in health
care and patient safety. Mahwah, NJ: Lawrence
Erlbaum Associates; 2007. p. 921-935.

67. Sutcliffe KM, Lewton E, Rosenthal MM.
Communication failures: An insidious contributor to
medical mishaps. Acad Med 2004; 79: 186-194.
68. Joint Commission. Sentinel event statistics: As of
March 31, 2007. Oakbrook Terrace, IL: The Joint
Commission; 2007. Available at:
www.jointcommission.org/NR/rdonlyres/DB8944768834-4798-AA1177E4FC3F1D78/0/SE_Stats_033107.pdf. Accessed
March 8, 2008.

54. Mohr JJ, Batalden P, Barach P. Integrating patient
safety into the clinical microsystem. Qual Saf Health
Care 2004; 13: ii34-ii38.
55. Burke CS, Salas E, Wilson-Donnelly K, et al. How to
turn a team of experts into an expert medical team:
Guidance from the aviation and military communities.
Qual Saf Health Care 2004; 13: i96-i104.

69. Wilf-Miron R, Lewenhoff I, Benyamini Z, et al. From
aviation to medicine: Applying concepts of aviation
safety to risk management in ambulatory care. Qual
Saf Health Care 2003; 12: 35-39.

56. Salas E, Sims DE, Klein C, et al. Can teamwork
enhance patient safety? Forum. Cambridge, MA: Risk

14

70. Barenfanger J, Sautter RL, Lang DL, et al. Improving
patient safety by repeating (read-back) telephone
reports of critical information. Am J Clin Pathol 2004;
121: 801-803.

73. AORN. Perioperative patient “hand-off” tool kit.
Denver, CO: Association of periOperative Registered
Nurses; 2007. Available at:
www.aorn.org/PracticeResources/ToolKits/PatientHan
dOffToolKit/. Accessed March 8, 2008.

71. Haig KM, Sutton S, Whittington J. SBAR: A shared
mental model for improving communication between
clinicians. Jt Comm J Qual Patient Saf 2006; 32:
167-175.

74. Kotter J, Rathgeber H. Our iceberg is melting:
Changing and succeeding under any conditions. New
York: St. Martin's Press; 2006.
75. Salas E, Wilson KA, Murphy CE, et al. What crew
resource management training will not do for patient
safety: Unless.... J Patient Saf 2007; 3: 62-64.

72. Healthcare Team Coordination Program. Healthcare
communications toolkit. Falls Church, VA: TRICARE
Management Activity; 2005. Available at:
dodpatientsafety.usuhs.mil/files/Handoff_Toolkit.pdf.
Accessed March 8, 2008.

15
View publication stats

