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Introduction 

The Home Study Course is designed to provide relevant and timely clinical information 

for physicians in training and current practitioners in otolaryngology - head and neck 

surgery. The course, spanning four sections, allows participants the opportunity to 

explore current and cutting-edge perspectives within each of the core specialty areas of 

otolaryngology. 

 

The Selected Recent Material represents primary fundamentals, evidence-based 

research, and state of the art technologies in practice management.  The scientific 

literature included in this activity forms the basis of the assessment examination. 

 

The number and length of articles selected are limited by editorial production schedules 

and copyright permission issues, and should not be considered an exhaustive compilation 

of knowledge on practice management. 

 

The Additional Reference Material is provided as an educational supplement to guide 

individual learning.  This material is not included in the course examination and reprints 

are not provided. 
 

Needs Assessment  

AAO-HNSF’s education activities are designed to improve healthcare provider competence 

through lifelong learning.  The Foundation focuses its education activities on the needs of 

providers within the specialized scope of practice of otolaryngologists. Emphasis is placed on 

practice gaps and education needs identified within eight subspecialties. The Home Study Course 

selects content that addresses these gaps and needs within all subspecialties. 
 

Target Audience 

The primary audience for this activity is physicians and physicians-in-training who specialize in 

otolaryngology-head and neck surgery. 

 

Outcomes Objectives 
The participant who has successfully completed this section should be able to:  

1. Recognize the changing nature of physician reimbursement systems, the structure of the 

otolaryngology workforce, and how these will affect the future of the specialty.   

2.   Discuss how performance metrics and electronic health records may be utilized to 

improve quality of care.  

3. Identify those aspects of common otolaryngic care most susceptible to litigation and learn 

possible steps to reduce this risk. 

4.    Review current methods that can be utilized to improve communication in the healthcare 

setting as a means of error reduction.   

5.   Explain the concept of quality of care and how its measurement will affect physician 

compensation in the future.     

6.   Discuss the key elements of team medical care and the essential patient care handoff and 

understand the implications in potentially reducing medical errors.   

7. Restate the essential issues involved when encountering the impaired or disruptive 

physician and learn strategies to successfully manage these challenging situations.  

8.  Review the factors associated with physician burnout and learn about existing tools and 

strategies designed to increase physician well-being and job-related satisfaction.       

 



Medium Used 

The Home Study Course is available in electronic or print format.  The activity includes a review 

of outcome objectives, selected scientific literature, and a self-assessment examination.   

 

Method of Physician Participation in the Learning Process 

The physician learner will read the selected scientific literature, reflect on what they have 

read, and complete the self-assessment exam. After completing this section, participants 

should have a greater understanding of practice management as well as useful 

information for clinical application. 

 

Estimated time to complete this activity: 40.0 hours 

 

Accreditation Statement 

The American Academy of Otolaryngology—Head and Neck Surgery Foundation (AAO-HNSF) 

is accredited by the Accreditation Council for Continuing Medical Education to provide 

continuing medical education for physicians. 

 

Credit Designation 

The AAO-HNSF designates this enduring material for 40.0 AMA PRA Category 1 Credit(s)™.  

Physicians should claim credit commensurate with the extent of their participation in the activity. 

 

ALL PARTICIPANTS must achieve a post-test score of 70% or higher for a passing 

completion to be recorded and a transcript to be produced.  Residents’ results will be provided to 

the Training Program Director.   

 

PHYSICIANS ONLY:  In order to receive Credit for this activity a post-test score of 70% or 

higher is required.  Two retest opportunities will automatically be available if a minimum of 70% 

is not achieved. 

 

Disclosure 
The American Academy of Otolaryngology Head and Neck Surgery/Foundation (AAO-HNS/F) 

supports fair and unbiased participation of our volunteers in Academy/Foundation activities. All 

individuals who may be in a position to control an activity’s content must disclose all relevant 

financial relationships or disclose that no relevant financial relationships exist.  All relevant 

financial relationships with commercial interests1 that directly impact and/or might conflict with 

Academy/Foundation activities must be disclosed. Any real or potential conflicts of interest2 

must be identified, managed, and disclosed to the learners. In addition, disclosure must be made 

of presentations on drugs or devices, or uses of drugs or devices that have not been approved by 

the Food and Drug Administration. This policy is intended to openly identify any potential 

conflict so that participants in an activity are able to form their own judgments about the 

presentation.  

 
[1]A “Commercial interest” is any entity producing, marketing, re-selling, or distributing health care goods or services consumed by, or used on, 

patients.  
2 “Conflict of interest” is defined as any real or potential situation that has competing professional or personal interests that would make it 

difficult to be unbiased.  Conflicts of interest occur when an individual has an opportunity to affect education content about products or services 

of a commercial interest with which they have a financial relationship. A conflict of interest depends on the situation and not on the character 

of the individual. 
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This 2017-18 Home Study Course Section 2 does not include discussion of any drugs and devices that 

have not been approved by the United States Food and Drug Administration. 

 

Disclaimer 
The information contained in this activity represents the views of those who created it and does not 

necessarily represent the official view or recommendations of the American Academy of Otolaryngology – 

Head and Neck Surgery Foundation. 

 

August 7, 2018:   Deadline for all 2017-18 exams to be received; course closed 

August 8, 2018. 

 

EVIDENCE BASED MEDICINE 
The AAO-HNSF Education Advisory Committee approved the assignment of the appropriate level of 

evidence to support each clinical and/or scientific journal reference used to authenticate a continuing 

medical education activity.  Noted at the end of each reference, the level of evidence is displayed in this 

format: [EBM Level 3]. 
 

Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2001)  

Level 1 Randomized1 controlled trials2 or a systematic review3 (meta-analysis4) of randomized 

controlled trials5. 

Level 2 Prospective (cohort6 or outcomes) study7 with an internal control group or a systematic review 

of prospective, controlled trials. 

Level 3 Retrospective (case-control8) study9 with an internal control group or a systematic review of 

retrospective, controlled trials. 

Level 4 Case series10 without an internal control group (retrospective reviews; uncontrolled cohort or 

outcome studies). 

Level 5 Expert opinion without explicit critical appraisal, or recommendation based on 

physiology/bench research. 

Two additional ratings to be used for articles that do not fall into the above scale.  Articles that are informational only 

can be rated N/A , and articles that are a review of an article can be rated as Review.  All definitions adapted from 

Glossary of Terms, Evidence Based Emergency Medicine at New York Academy of Medicine at www.ebem.org. 

                                                           
1 A technique which gives every patient an equal chance of being assigned to any particular arm of a controlled 

clinical trial. 
2 Any study which compares two groups by virtue of different therapies or exposures fulfills this definition. 
3 A formal review of a focused clinical question based on a comprehensive search strategy and structure critical 

appraisal. 
4 A review of a focused clinical question following rigorous methodological criteria and employing statistical 

techniques to combine data from independently performed studies on that question. 
5 A controlled clinical trial in which the study groups are created through randomizations. 
6 This design follows a group of patients, called a “cohort”, over time to determine general outcomes as well as 

outcomes of different subgroups. 
7 Any study done forward in time.  This is particularly important in studies on therapy, prognosis or harm, where 

retrospective studies make hidden biases very likely. 
8 This might be considered a randomized controlled trial played backwards.  People who get sick or have a bad 

outcome are identified and “matched” with people who did better.  Then, the effects of the therapy or harmful 

exposure which might have been administered at the start of the trial are evaluated. 
9 Any study in which the outcomes have already occurred before the study has begun. 
10 This includes single case reports and published case series. 

http://www.ebem.org/
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ADDITIONAL REFERENCE MATERIAL ....................................................................................... i - iv 

 

I. Practice Management 

A. Quality measures (definition, PQRS) 

Bekelis K, McGirt MJ, Parker SL, et al.  The present and future of quality measures and 

public reporting in neurosurgery.  Neurosurg Focus.  2015; 39(6):E3.  EBM 

level NA............................................................................................................................1-7 

 

Summary: This article summarizes recent changes to physician reimbursement that have 

been implemented by Centers for Medicare and Medicaid Services (CMS) and those that 

are in process.  Specifically, the authors review how quality is defined and how the 

changes affect physician practices.  The article discusses the use of registries, certified 

electronic health record technology (CEHRT), and Value-Based Payment Modifier (VM) 

in determining physician fee schedules.  Last, it discusses how the Medicare Access and 

CHIP Reauthorization Act (MACRA) will use the Merit-Based Incentive Payment 

System (MIPS) to determine bonus payments and penalties. 

 

Vila PM, Schneider JS, Piccirillo JF, Lieu JE.  Understanding quality measures in 

otolaryngology-head and neck surgery.  JAMA Otolaryngol Head Neck Surg.  2016; 

142(1):86-90.  EBM level 5............................................................................................8-12 

 

Summary: This article explores pay-for-performance models in otolaryngology.  The 

article covers historical development, various models, and approaches to creating 

effective performance measures. 

 

B. Physician reimbursement (MACRA, MIPS) 

Miller P, Mosley K.  Physician reimbursement: from fee-for-service to MACRA, MIPS 

and APMs.  J Med Pract Manage.  2016; 31(5):266-269.  EBM level NA.................13-16 

 

Summary: This article provides information on how healthcare reimbursement has 

changed over the years, with a focus on the upcoming changes as outlined by the 

Medicare Access and CHIP Reauthorization Act (MACRA) and how it would impact 

physician reimbursement.  The authors provide an overview of the Merit-Based Incentive 

Payment System (MIPS) as well as Alternative Payment Models (APMs). 

  



 

C. Otolaryngology workforce composition 

Hughes CA, McMenamin P, Mehta V, et al.  Otolaryngology workforce analysis.  

Laryngoscope.  2016; 126 Suppl 9:S5-S11.  EBM level NA.......................................17-23 

 

Summary: This article evaluates several database sources regarding the supply and 

demand of otolaryngologists in the United States.  The article concludes that the available 

workforce is below the forecasted needs in future years for the U.S. population.  The 

demographics of the workforce and data reporting the most common diagnoses reported 

during otolaryngology visits are also presented. 
 

II. Professionalism 

A. Physician burnout 

Fletcher AM, Pagedar N, Smith RJ.  Factors correlating with burnout in practicing 

otolaryngologists.  Otolaryngol Head Neck Surg.  2012; 146(2):234-239.  EBM 

level 4...........................................................................................................................24-29 

 

Summary: This is a comprehensive study of burnout among practicing ENTs, and is not 

just focused on academic ENTs.  The study showed that younger age, hours worked per 

week, and fewer years in practice were the most significant predictors of burnout, 

whereas length of time in marriage was protective.  Similar to other studies, findings 

indicated having children in the family also contributed to burnout. 

 

Shanafelt TD, Kaups KL, Nelson H, et al.  An interactive individualized intervention to 

promote behavioral change to increase personal well-being in US surgeons.  Ann Surg.  

2014; 259(1):82-88.  EBM level 4................................................................................30-36 

 

Summary: Surgeons do not self-assess their distress level well.  Validated self-assessment 

tools may help promote changes to improve personal well-being. 

 

B. Impaired physician 

DesRoaches CM, Rao SR, Fromson JA, et al.  Physicians’ perceptions, preparedness for 

reporting, and experiences related to impaired and incompetent colleagues.  JAMA.  

2010; 304(2):187-193.  EBM level 4............................................................................37-43 

 

Summary: Self-policing of physicians is a keystone mechanism for the profession in 

identifying and managing impaired or incompetent providers.  This large survey study 

found that more than 40% of physicians did not completely agree with the professional 

responsibility to report.  While a majority of respondents (64%) felt well prepared to 

address an impaired colleague, 17% report having failed to report direct knowledge of an 

impaired or incompetent physician in the last 3 years.  The report indicated the need to 

better educate physicians on the importance of reporting impaired colleagues as a patient 

safety issue and to reduce concerns of retribution or personal loss from reporting.  This is 

an older paper, but high quality. 

  



 

C. Disruptive physician 

Cochran A, Elder WB.  A model of disruptive surgeon behavior in the perioperative 

environment.  J Am Coll Surg.  2014; 219(3):390-398.  EBM level 4.........................44-52 

 

Summary: This paper presents a study at a single institution involving several types of 

operating room participants regarding disruptive surgeon behavior.  The article focuses 

on characterizing types of disruptive behavior.  The authors found situational stress 

tended to increase disruptive behavior. 

 

Grogan MJ, Knechtges P.  The disruptive physician: a legal perspective.  Acad Radiol.  

2013; 20(9):1069-1073.  EBM level 5..........................................................................53-57 

 

Summary: Disruptive behavior has cascading effects in the functioning and safety of the 

medical care team.  Loss of privileges is a reasonable action by hospitals faced by 

disruptive physician behavior, but such action must follow some key policies. 

 

Overton AR, Lowry AC.  Conflict management: difficult conversations with difficult 

people.  Clin Colon Rectal Surg.  2013; 26(4):259-264.  EBM level NA....................58-63 

 

Summary: This article provides strategies on how to deal with conflict within the 

workplace.  It discusses approaches to preparing for the conflict discussion, proceeding 

with the discussion, and responding to conflict management.  The authors also describe 

how to deal with the disruptive physician. 

 

III. Communication 

A. Informed consent 

Childers R, Lipsett PA, Pawlik TM.  Informed consent and the surgeon.  J Am Coll Surg.  

2009; 208(4):627-634.  EBM level 5............................................................................64-71 

 

Summary: While this article is older, it provides a great overview of the key components 

and concepts in informed consent as it applies to the surgeon.  Several key common 

challenges to full informed consent are discussed and options are reviewed. 

 

Kraft SA, Constantine M, Magnus D, et al.  A randomized study of multimedia 

informational aids for research on medical practices: implications for informed consent.  

Clin Trials.  2017; 14(1):94-102.  EBM level 1...........................................................72-80 

 

Summary: Understanding of research issues and concepts are important for participants’ 

understanding of the research and proper consent.  This study evaluates the use of 

multimedia aids vs. text-only information on these concepts.  Text-only information 

performed worst amongst options for information conveyance.  While the article is 

geared to clinical research informed consent, some applicability also likely exists in 

clinical informed consent. 

  



 

Pianosi K, Gorodzinsky AY, Chorney JM, et al.  Informed consent in pediatric 

otolaryngology: what risks and benefits do parents recall?  Otolaryngol Head Neck Surg.  

2016; 155(2):332-339.  EBM level 4............................................................................81-88 

 

Summary: This article presents results of a study of how well parents recalled informed 

consent regarding tonsillectomy, adenoidectomy, and tube placement 2 weeks after the 

in-office discussion.  Both the in-office discussion and the phone call with the recall 

questions were recorded and compared.  Although there was significant variability among 

providers as to what was included in the informed consent, it was noted that parents 

electing surgery tended to remember more benefits than risks.  Additionally, there were 

parents who recalled risks and benefits that were not discussed, suggesting that they were 

seeking outside sources in addition to the office visit. 

 

B. Telemedicine 

Beswick DM, Vashi A, Song Y, et al.  Consultation via telemedicine and access to 

operative care for patients with head and neck cancer in a Veterans Health 

Administration population.  Head Neck.  2016; 38(6):925-929.  EBM level 3............89-93 

 

Summary: Telemedicine is increasingly being utilized as a healthcare delivery model for 

complex subspecialty care in remote patient populations.  Head and neck cancer is a 

complex disease that is optimally treated with a multidisciplinary care team and a well-

developed infrastructure.  Therefore, telemedicine has been proposed as a mechanism to 

facilitate treatment of head and neck cancer for patients who reside at a significant 

distance from such a center.  It has been noted that in addition to facilitating timely 

access to subspecialty surgical care, the developed telemedicine protocol enabled 

significant travel-related time savings and financial savings for patients. 

 

Hasan H, Ali F, Barker P, et al.  Evaluating handoffs in the context of a communication 

framework.  Surgery.  2017; 161(3):861-868.  EBM level 2b...................................94-101 

 

Summary: Handoffs refer to the transfer of patient care between healthcare providers.  

Changes in residency work hours have resulted in an increased number of handoffs.  This 

study examines factors that can negatively impact the handoff.  Also, the information 

from the study allows for targeted interventions to improve the handoff process and 

hopefully patient care. 

 

Irizarry T, DeVito Dabbs A, Curran CR.  Patient portals and patient engagement: a state 

of the science review.  J Med Internet Res.  2015; 17(6) e148.  EBM level 5.........102-116 

 

Summary: This is review article on patient portals.  The article reviews factors that 

influence patient use of patient portals.  Studies on patient portals were grouped into one 

of five categories: patient adoption, provider endorsement, health literacy, usability, and 

utility.  Principal findings revealed that the CMS and Medicaid EHR incentive program is 

the major driver of patient portal development.  The study concludes that adoption by 

patients and providers will come when existing patient portal features align with the 

needs of patients and providers. 

  



 

Przybylo JA, Wang A, Loftus P, et al.  Smarter hospital communication: secure 

smartphone text messaging improves provider satisfaction and perception of efficacy, 

workflow.  J Hosp Med.  2014; 9(9):573-578.  EBM level 3b.................................117-122 

 

Summary: This article presents a comparison of paging to smartphone texting to improve 

provider perception of communication. 

 

IV. Systems-Based Practice 

A. Electronic medical record 

Nuckols TK, Smith-Spangler C, Morton SC, et al.  The effectiveness of computerized 

order entry at reducing preventable adverse drug events and medication errors in hospital 

settings: a systemic review and meta-analysis.  Syst Rev.  2014; 3:56.  EBM 

level 3a......................................................................................................................123-134 

 

Summary: This meta-analysis of 16 studies shows that computerized order entries reduce 

preventable adverse drug events and medication errors by 50% compared to written 

orders, despite the type of EMR system. 

 

B. Role of physician extenders (nurse practitioner, physician assistant) 

Bhattacharyya N.  Involvement of physician extenders in ambulatory otolaryngology 

practice.  Laryngoscope.  2012; 122(5):1010-1013.  EBM level 2b........................135-138 

 

Summary: This article uses a large national database to determine the prevalence of care 

provided by an advanced practice clinician (APC) in an outpatient ENT practice, the visit 

type, and common diagnoses the APC treats.  Between 2008-09, approximately 6% of 

these visits were with a physician assistant (PA) or nurse practitioner (NP), and NPs were 

more likely to see patients independently (47%) than PAs (23%).  Most were established 

patient visits for disorders of external or middle ear. 

 

Norris B, Harris T, Stringer S.  Effective use of physician extenders in an outpatient 

otolaryngology setting.  Laryngoscope.  2011; 121(11):2317-2321.  EBM 

level 5.......................................................................................................................139-143 

 

Summary: This article clearly defines five practice models (or different levels of practice) 

for the incorporation of advanced practice providers in an outpatient ENT setting to 

improve efficiency, patient education, and patient care. 

 

C. Team-based medicine (multi-disciplinary teams, handoffs) 

Lee SH, Phan PH, Dorman T, et al.  Handoffs, safety culture, and practices: evidence 

from the hospital survey on patient safety culture.  BMC Health Serv Res.  2016; 16:254.  

EBM level 3b............................................................................................................144-151 

 

Summary: This study was performed with data from a 2010 survey.  The study examined 

the relationships between perceptions of handoffs, patient safety culture, and patient 

safety.  The study showed staff views on the behavioral dimensions of handoffs 

influenced their perceptions of the hospital’s level of patient safety. 

  



 

Richter JP, McAlearney AS, Pennell ML.  The influence of organizational factors on 

patient safety: examining successful handoffs in health care.  Health Care Manage Rev.  

2016; 41(1):32-41.  EBM level 3b............................................................................152-161 

 

Summary: This article presents an analysis of how teamwork across units improves 

communication and handoffs. 

 

Russ S, Rout S, Sevdalis N, et al.  Do safety checklists improve teamwork and 

communication in the operating room? A systematic review.  Ann Surg.  2013; 

258(6):856-871.  EBM level 3a................................................................................162-177 

 

Summary: This article is a systematic review of 20 articles on the effect of safety 

checklists on teamwork/communication in the operating room.  The authors found that 

there is a perceived improvement on teamwork and communication; however, 

conversely, when individuals have not “bought in” to the process, this may have a 

negative effect on the team. 

 

Shams A, Ahmed M, Scalzitti NJ, et al.  How does TeamSTEPPS affect operating room 

efficiency?  Otolaryngol Head Neck Surg.  2016; 154(2):355-358.  EBM 

level 3b.....................................................................................................................178-181 

 

Summary: TeamSTEPPS is a patient safety tool developed by the Dept. of Defense and 

the Agency for Healthcare Research and Quality to improve communication and 

teamwork among healthcare teams.  In the morning, 30 minutes prior to first case, the 

operating room (OR) team–surgeon, anesthesiologist/CRNA, nurse, and OR tech–are 

present to go through the day’s cases, and then debriefs occur at the end of every case.  

This study looks at efficiency of the OR with the implementation of TeamSTEPPS and 

finds that there is no difference between OR efficiency (turnover times, first start times, 

and operative times) when comparing before and after implementation of TeamSTEPPS 

in the ENT OR. 

 

V. Practice-Based Learning 

A. Maintenance of certification 

Cook DA, Blachman MJ, West CP, Wittich CM.  Physician attitudes about maintenance 

of certification: a cross-specialty national survey.  Mayo Clin Proc.  2016; 91(10):1336-

1345.  EBM level 4...................................................................................................182-191 

 

Summary: Each member board of the American Board of Medical Specialties has 

developed an maintenance of certification (MOC) program addressing professional 

standing, lifelong learning and self-assessment, assessment of knowledge and skills, and 

improvement in medical practice.  Maintenance of certification has a sound theoretical 

rationale, is favorably associated with some clinical quality measures, and many 

physicians support its intent, yet substantive concerns have been raised about the 

effectiveness, relevance, and value of current MOC programs.  A cross-specialty national 

survey of U.S. physicians was conducted to determine physicians’ perceptions of current 

MOC activities and to explore how their perceptions vary across specialties, practice 

models, certification status, and level of burnout. 

  



 

B. Litigation data, lessons learned 

Stevenson AN, Myer CM 3rd, Shuler MD, Singer PS.  Complications and legal outcomes 

of tonsillectomy malpractice claims.  Laryngoscope.  2012; 122(1):71-74.  EBM 

level 4.......................................................................................................................192-195 

 

Summary: This article reports on the contents of the LexisNexis legal database regarding 

tonsillectomy cases that were litigated or settled from 1984 to 2010.  Verdicts and 

monetary awards were analyzed for trends and common themes in the causes of 

complications, litigation, and outcome.  The article then presents key learning points for 

the otolaryngologist to avoid or reduce the risk of future litigation involving 

tonsillectomy patients. 
 

Svider PF, Carron MA, Zuliani GF, et al.  Lasers and losers in the eyes of the law: 

liability for head and neck procedures.  JAMA Facial Plast Surg.  2014; 16(4):277-283.  

EBM level 4..............................................................................................................196-202 

 

Summary: Procedures using lasers represent a potential target for malpractice litigation 

when an adverse event occurs.  Although otolaryngologists were more likely to be named 

as physician defendants when lasers were used in head and neck interventions, cases in 

this analysis included cutaneous/cosmetic procedures as well.  The importance of the 

informed consent process was emphasized. 

 

Winford TW, Wallin JL, Clinger JD, Graham AM.  Malpractice in treatment of sinonasal 

disease by otolaryngologists: a review of the past 10 years.  Otolaryngol Head Neck Surg.  

2015; 152(3):536-540.  EBM level 4........................................................................203-207 

 

Summary: Otolaryngologists should be knowledgeable of the reasons for litigation in the 

treatment of sinonasal disease as well as the importance of informed consent.  This article 

reviews the recent trends and causes for litigation, outcomes of such suits, and legal 

requirements in a medical malpractice case. 

 

C. Role of mediation in resolving litigation 

Sohn DH, Bal BS.  Medical malpractice reform: the role of alternative dispute resolution.  

Clin Orthop Relat Res.  2012; 470(5):1370-1378.  EBM level 4.............................208-216 

 

Summary: The U.S. healthcare system needs reform.  The current tort system is extremely 

expensive.  This article explores alternative dispute resolution (ADR) as a technique to 

help reform the current tort system.  ADR has an excellent track record of avoiding 

litigation, decreasing overall cost, and increasing satisfaction among both plaintiffs and 

defendants. 
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Quality measurement and public reporting are intended to facilitate targeted outcome improvement, practice-based 
learning, shared decision making, and effective resource utilization. However, regulatory implementation has created a 
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uality measurement has taken on an increasingly 
central role in our rapidly evolving health care 
landscape.7 As the practice of medicine shifts from 

individual authority to societal accountability, the qual-
ity of medical interventions will be under increasing and 
continuous scrutiny by patients, peers, payers, and policy 
makers.7

If executed appropriately, quality measurement can em-
power all members of the health care equation.7 First, the 
accumulation of high-quality, risk-adjusted data advances 
the objective of patient-centered health care by giving pa-
tients the tools to participate more meaningfully in shared 
decision making. Second, physicians and other health care 
professionals will be able to use these data to facilitate tar-
geted quality improvement, practice-based learning, and 
effective resource utilization. Third, the data will allow 
policy makers and payers to more easily and accurately 
understand the true value of clinical interventions, an es-
sential consideration in resource-intensive fields such as 
neurosurgery. In the end, better data will allow these vari-
ous stakeholders to reward clinical excellence in an objec-
tive and evidence-based manner.

the importance of Quality measurement in 
medicine

Now more than ever, there is increasing regulatory 
pressure to create a standardized framework for quality 
measurement across all areas of medicine. The Centers for 
Medicare and Medicaid Services (CMS) developed and 
released the CMS quality strategy in 201313 in alignment 
with the National Quality Strategy.1 The CMS quality 
programs address care provided across the continuum, en-
courage quality improvement through the use of payment 
incentives and reductions, and promote transparency. 
Although these goals are well intentioned, most national 
quality metrics developed to date have been generic and 
do not reflect the needs of specialty medicine or mean-
ingfully improve care. Furthermore, measures often rely 
solely on administrative (claims) data, which for special-
ties such as neurosurgery lack specificity due to coding 
limitations. In this environment, neurosurgery can play a 
pivotal role in the advancement of health care quality and 
safety through the creation of more robust, data-driven, 
specialty-specific measures.

We present here an overview of the current quality 
measurement and reporting landscape with an emphasis 
on new regulatory and legislative developments, such as 
the Physician Quality Reporting System (PQRS) Quali-
fied Clinical Data Registry (QCDR) reporting option. We 
highlight the role of neurosurgery and new opportunities 
in this rapidly changing field.

Quality measures
Quality measures are used to determine the value of 

care provided by physicians; they are tools that help quan-
tify health care processes, outcomes, patient perceptions, 
organizational structure, and systems of care. Measures 
are meant to reflect the ability of physicians and clinical 
teams to provide high-quality care. The CMS has estab-

lished that quality measures should relate to one or more 
of the following goals: effective, safe, efficient, patient-
centered, equitable, and timely care.17

The types of measures reported change yearly.17 They 
generally vary by specialty and focus on quality areas such 
as clinical outcomes, care coordination, patient safety and 
engagement, clinical processes, effectiveness of care, and 
population/public health. They can also vary by reporting 
method. In order for quality measures to be considered 
relevant to specific clinical conditions and to be selected 
for use, the following factors are considered: type of care 
delivered (e.g., preventive, chronic, acute); clinical setting 
in which care is delivered (e.g., office, emergency depart-
ment, operating room); quality improvement goals for the 
given year; as well as other quality reporting programs in 
use.17

The most common measure types are outcome, process, 
and structural measures. They are defined as follows:17 1) 
outcome measure: a measure that assesses the results of 
health care experienced by patients such as clinical events, 
recovery and health status, experiences in the health sys-
tem, and efficiency/costs of care; 2) process measure: a 
measure that focuses on steps that should be followed to 
provide good care—these measures are predicated upon 
the belief that a scientific basis exists to support the con-
clusion that the process, when executed according to de-
sign, will increase the probability of achieving a desired 
outcome; and 3) structural measure: a measure that assess-
es features of a health care organization or clinician rel-
evant to the capacity to provide quality health care. These 
measures address the resources and capabilities available 
for patient care.

Quality measure development
There are several ways new quality measures may be-

come accepted. National or regional organizations, pri-
vate or public vendors, and professional societies or asso-
ciations are all actively participating in the development 
process. Measure validation and approval by expert mul-
tidisciplinary panels lie at the core of creating high-quali-
ty metrics. Some of the highest standards for the develop-
ment and maintenance of quality metrics have been set 
by the National Quality Forum (NQF).28 Most developers 
must put their measures through a rigorous evaluation 
process long before the NQF considers them for endorse-
ment. This organization’s careful review and assessment 
gathers input from stakeholders across the health care 
enterprise and develops consensus about which measures 
warrant endorsement as “best in class.” The NQF uses 4 
criteria to assess a measure for endorsement. Proposed 
measures should be 1) important to report, 2) scientifi-
cally acceptable, 3) useable and relevant, and 4) feasible 
to collect.28

Despite its rigor, the NQF process can be lengthy and 
expensive. The NQF review process typically occurs on 
a 3-year schedule.26 Every 3 years, endorsed measures in 
a topical area, as well as newly submitted measures, un-
dergo a 9-step consensus development process, including 
review against updated NQF evaluation criteria, to ensure 
that the measure specifications are current, accurate, and 
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harmonized with other measures.26 The development and 
maintenance of a single measure through this process can 
cost up to $250,000, based on some estimates.9 The length 
and cost of this process make NQF endorsement prohibi-
tive for smaller medical societies.

In recognition that the health care community is in-
creasingly asking for more visible and faster progress in 
improving quality, the NQF has recently taken steps to 
change its approach to measure development and endorse-
ment, with the goal to be more strategic and efficient. 
Much of this work has focused on streamlining its 8-step 
Consensus Development Process,7 which is the primary 
method by which the organization evaluates and endorses 
consensus standards, including performance measures, 
best practices, frameworks, and reporting guidelines. 
Whether the NQF will achieve its objective of accelerating 
its processes to address the need to “get to better measures 
faster” remains to be determined.

Although CMS is required to consider NQF-endorsed 
measures for its federal reporting programs (where they 
exist), it has the authority to adopt non–NQF-endorsed 
measures when they target measure gaps or high-priority 
areas. Private payers may regard NQF-endorsed measures 
highly, but at present there is no mechanism to mandate 
use in the private sector.

The adoption of quality measures by CMS is a simi-
larly prolonged, complicated, and expensive process. 
CMS relies on a standardized approach, known as the 
Measures Management System, for developing and main-
taining measures used in its various quality programs.12 
CMS uses this framework to identify measure gaps and 
determine which measure development projects to fund. 
Funded measure developers (i.e., contractors) are then ex-
pected to adhere to these standards when developing and 
implementing these measures.

These and other sources have resulted in more than 
1600 measures used across 33 different quality programs 
under Medicare alone. A study of almost 30 private health 
plans identified approximately 550 distinct measures in 
use, with little overlap between the measures used by pri-
vate and public programs.27

physician Quality reporting system: 
requirements for satisfactory reporting

Under the PQRS, individual eligible professionals (EPs) 
and group practices must report quality measure data 
to CMS on an annual basis to avoid a payment penalty. 
Physicians and other EPs who satisfactorily report PQRS 
measures data to CMS in 2015 can avoid a payment ad-
justment of -2%, which would apply to all 2017 Medicare 
Part B–covered professional services. This same penalty 
will apply to 2018 payments based on 2016 reporting.

The PQRS offers EPs several reporting mechanisms.17 
These options, and their associated requirements, dif-
fer slightly depending on whether they are being used by 
individuals or group practices. However, they generally 
include claims-based reporting, electronic health record 
(EHR) options, web interfaces, CMS-certified survey ven-
dors, PQRS-qualified registries, and (new as of 2014) par-
ticipation via a QCDR.17

Preliminary results from the application of PQRS to 
individual physicians have demonstrated that the modest 
incentives (which were initially part of this program, but 
ended after 2014) are significantly offset by the implemen-
tation and maintenance costs of the program.8 CMS re-
cently reported that 76.9% of the 2889 neurosurgeons who 
participated in PQRS in 2013 were eligible for incentive 
payments, which averaged only $731.11

Unfortunately, the majority of measures that are in-
cluded in the traditional CMS-approved PQRS measure 
set are generic and process oriented, and concerns have 
been raised about their relevance to true clinical quality.36 
Existing PQRS measures often do not apply to procedural 
fields and acute conditions and are particularly irrelevant 
to surgical specialties, such as neurosurgery. The paucity 
of clinically relevant PQRS measures means that neu-
rosurgeons have very little opportunity to participate in 
the program meaningfully and are faced with Hobson’s 
choice—either accept increasing payment penalties or re-
port simply for the sake of reporting. Neither achieves the 
quality improvement goals of the nation.

Qualified Clinical Data Registry Reporting 
Fortunately, new opportunities for meaningful neuro-

surgical participation in quality reporting have recently 
been created through the Congressional authorization of 
QCDRs in 2014. The QCDR is an alternative to traditional 
PQRS reporting methods that allows participants to sat-
isfy PQRS requirements by reporting measures that have 
been developed and validated by the registry entity. CMS-
approved QCDR entities may include a registry, certifi-
cation board, or another collaborative effort that collects 
medical and/or clinical data for the purpose of patient and 
disease tracking with an ultimate goal to foster improve-
ment in the quality of care provided to patients.16 The data 
submitted to CMS via a QCDR covers quality measures 
across multiple payers and is not limited to Medicare ben-
eficiaries.

A QCDR is different from a PQRS “qualified regis-
try” in that it is not limited to only reporting measures 
approved under the traditional PQRS set. This allows for 
the development and inclusion of measures tailored to spe-
cialty care, such as neurosurgery. A QCDR may contain 
measures from one or more of the following categories: 
Clinician & Group–Consumer Assessment of Healthcare 
Providers and Systems; NQF-endorsed measures; current 
PQRS measures; measures used by boards or specialty 
societies; or measures used in regional quality collabora-
tions.

However, a QCDR entity can only offer its participants 
a maximum of 20 non-PQRS measures to choose from for 
purposes of qualifying for the PQRS.

Amplifying the power of clinical registries 
Clinical registries have seen explosive growth in recent 

years and represent a reliable clinical outcomes platform 
that can allow head-to-head comparison of treatment tech-
niques.7 Additionally, through accurate risk adjustment 
(to account for the sicker patients treated in some centers 
of excellence, or the tendency to treat patients who have 
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more comorbidities with less invasive options), registries 
allow for the evaluation of individual practitioners, prac-
tice groups, and hospital performance, as well as assess-
ments of patient experience. These programs will supple-
ment national efforts to minimize disparities and reward 
excellence. Registry programs will also facilitate targeted 
quality improvement, practice-based learning, shared de-
cision making, and effective resource utilization.7 In sum-
mary, specialty-specific quality registries are reliable tools 
for patients, physicians, hospitals, and payers who wish 
to define and promote value in therapeutic interventions. 
Among all the available public reporting methods, QCDRs 
are particularly well suited to harness the power of reg-
istries to create disease- and treatment-specific measures 
that reflect realistic and relevant quality targets for neuro-
surgery and other medical specialties.

the complexity continues
Despite the obvious value of quality measurement and 

reporting, physicians are currently faced with a cacophony 
of conflicting regulatory requirements. In addition to par-
ticipation in PQRS,15 physician groups are also mandated 
to gradually participate in 2 additional quality initiatives. 
First, the EHR Incentive Program, also known as mean-
ingful use, aims to assess if physician groups are using fed-
erally certified EHR technology (CEHRT) in a meaning-
ful manner to improve patient care.14 Under this program, 
physicians are assessed for the use of CEHRTs to verify 
drug-drug and drug-allergy interactions, to computerize 
order entries for medications and laboratory orders, and to 
create and transmit summary of care documents.

Physicians are even held accountable for actions be-
yond their control, such as ensuring that a patient views, 
downloads, or transmits health information to a third 
party. Although this program initially offered more than 
$30 billion in incentive payments to physicians and hospi-
tals that were meaningful users of CEHRTs, the program 
has now transitioned to penalties only. Medicare provid-
ers who do not meet federal meaningful use standards in 
2016 will face a 3% cut in Medicare payments in 2018.14 
This “stick-based” approach is driving both hospitals and 
physician practices to undergo major restructuring of their 
budgets to increase the emphasis on information technol-
ogy.29

The Value-Based Payment Modifier (VM) is an ad-
ditional mandate that results in differential payments 
to physician group practices and solo practitioners un-
der the Medicare Physician Fee Schedule based on an 
evaluation of performance on a composite of quality and 
cost-of-care measures.18 This program is being applied 
gradually, depending on the size of the provider group. 
Noncompliance, as well as poor performance, can result 
in Medicare pay cuts as high as 4%.18 Quality compos-
ite scores are based on PQRS measures reported (in-
cluding non–first-year QCDRs), as well as 3 outcomes 
measures automatically calculated by CMS based on ad-
ministrative claims. The cost composite consists of total 
per capita spending measures and a measure that looks 
at spending related to a patient’s entire hospital episode 
(including 3 days prior to and 30 days after the hospital-

ization). These measures are not only irrelevant to spe-
cialty care, but they also may result in neurosurgeons 
being held accountable for care decisions and spending 
outside of their control. Although high-value care can be 
rewarded under this program, recent evidence has shown 
that the program is not having a major impact on patient 
outcomes22 and that only a small minority of providers 
will experience financial benefits.31

Although the cumulative effect of all of these penal-
ties is concerning, bigger concerns have been raised about 
the true impact of these initiatives on patient outcomes. 
The literature demonstrates modest benefits when using 
EHRs,2,10,32 but no association between meaningful use  
and improved outcomes has been identified.33 (Meaning-
ful use is using CEHRT to improve the quality, safety, and 
efficiency of care. The CMS meaningful use program sets 
specific objectives that eligible professionals and hospi-
tals must achieve to qualify for CMS EHR Incentive Pro-
grams.)

Similarly, only modest gains have been observed in the 
preliminary implementation of pay-for-performance ini-
tiatives,6 and there has been significant criticism about the 
current structure and effectiveness of the VM.19,34 There 
is a need to coordinate these quality programs and return 
control to the medical profession and its relevant clinical 
experts to determine the most accurate and meaningful 
ways to measure and improve the quality of subspecialty 
care. Neurosurgeons should not face penalties for the in-
ability to achieve generic standards that are not relevant 
to their practices. Congressional initiatives are underway4 
with proposed legislation to reform aspects of the EHR 
Incentive Program. This includes more stringent require-
ments on EHR vendors to ensure that their systems are in-
teroperable and can actually be used to seamlessly trans-
mit health information and improve care.24

public reporting
Adding to the complexity and perversity of the cur-

rent quality improvement enterprise is the fact that CMS 
(and private payers and other stakeholders) have begun to 
publicly report data that they believe reflect true quality. 
Last year, CMS announced plans to publicly report qual-
ity measure performance data collected on all physicians 
via its Physician Compare website19 by 2016, if techni-
cally feasible. Concerns have been raised about the valid-
ity of performance data, especially in regard to the rigor 
of risk adjustment, appropriateness of patient attribution 
to providers,21 and the role of hospital administrators in 
the accurate reporting of data.20 The closely related Hos-
pital Compare website (https://www.medicare.gov/hospi 
talcompare/search.html), which displays hospital quality 
metrics, has been criticized recently for the validity of the 
publicly reported data.5 As CMS continues to increase the 
data available for public consumption, questions remain 
about whether consumers actually find such data useful 
and whether they are using it for health care decision mak-
ing.

the Future for Quality reporting
Recent legislation passed by the US Congress (the Medi-
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care Access and CHIP Reauthorization Act [MACRA])23 
repealed Medicare’s sustainable growth rate payment for-
mula and replaced it with a new streamlined value-based 
incentive payment system called the Merit-Based Incen-
tive Payment System (MIPS). The MIPS consolidates the 
3 existing Medicare incentive programs (PQRS, meaning-
ful use, and VM), repeals their existing penalty structure, 
and replaces it with a new system that will give physicians 
the opportunity to earn incentive payments for high per-
formance. The MIPS payments, incentives, and negative 
adjustments will slowly increase over the coming years. 
Because MIPS is designed to be budget neutral, meaning 
that bonus payments must be offset by negative payment 
adjustments, it is difficult to predict actual payments until 
the program begins. However, Congress has budgeted an 
additional $500 million bonus pool each year to provide 
incentive payments to the highest performers.

MACRA offers higher annual Medicare fee schedule 
payment updates to physicians who participate in and re-
ceive a significant portion of their revenue from alterna-
tive payment models (e.g., accountable care organizations, 
bundled payment initiatives, and patient-centered medical 
homes). Under the alternative payment model system, in 
addition to financial rewards from the underlying shared-
savings model, physicians have the opportunity to earn an 
additional 5% annual bonus from 2019 to 2025.

As noted, MIPS eliminates the existing penalties for 
PQRS, the EHR, and VM programs at the end of 2018.23 
Starting in 2019, physicians will receive bonuses or pen-
alties that are determined by a composite score, ranging 
from 0 to 100. The score consolidates the existing qual-
ity programs as follows: 30% quality, 30% resource use, 
25% meaningful use of EHRs, and 15% for a new com-
ponent that will recognize clinical practice improvement 
activities that may be more relevant to a specialty, but 
are not recognized under the current system (this could 
include reporting to a QCDR, American Board of Medi-
cal Specialties Program for Maintenance of Certification, 
and other activities). Physicians will only be assessed on 
measures that are relevant to their practice. Also, scoring 
weights may be adjusted as necessary to ensure that indi-
viduals are measured equitably, based on the comorbid-
ity profile of their patients. However, risk adjustment of 
these measures is critical to ensure that the quality and 
resource-utilization measures are accurate assessments of 
physician performance. The biggest challenge is to protect 
neurosurgeons from a system that unfairly penalizes those 
who take on risk in their practice.

Lest neurosurgeons question the overall commitment of 
payers to aggressively link objective measures of quality 
to reimbursement, it should be noted that in January 2015, 
only a few months before MACRA passed and authorized 
all of the previously mentioned changes, the Secretary of 
the US Department of Health and Human Services set an 
explicit timetable to more rapidly shift Medicare reim-
bursements from volume to value, setting out to tie 85% of 
all Medicare fee for service payments to quality or value 
by 2016, and 90% by 2018. In parallel to this effort, the 
private sector formed an alliance and announced the goal 
of tying 75% of their payment models to quality and low-
ering health care costs by 2020.

MACRA is a major step toward combining and updat-
ing existing quality programs. The role of QCDRs was 
prominently featured in the legislation, making clear that 
registries will continue to be an essential component of 
public reporting moving forward. Furthermore, the new 
law directs CMS to make the quality programs more clini-
cally relevant and insists that physicians be meaningfully 
involved in the design of reporting systems. Physician 
specialty societies will have an enhanced opportunity to 
identify and submit quality measures (particularly if de-
veloped for use in QCDRs) that are relevant to their spe-
cialties, without having to first pass through the NQF or 
other long and costly endorsement processes. Most impor-
tantly, this congressional mandate may create significant 
opportunities for neurosurgery to influence the changing 
quality measures landscape.

Qualified Clinical Data Registry in 
Neurosurgery

Neurosurgery has been at the forefront of the new de-
velopments for QCDRs and the creation of specialty-spe-
cific quality measures. The development of the National 
Neurosurgery Quality and Outcomes Database ([N2QOD] 
http://www.neuropoint.org/NPA%20N2QOD.html) by the 
NeuroPoint Alliance25 provided the specialty with the data 
that allowed the development of the first neurosurgery-
specific QCDR and associated quality metrics. This ini-
tial project focused on lumbar spine surgery, because the 
lumbar module of the N2QOD was the most fully devel-
oped component of the registry.3 A detailed report of neu-
rosurgery’s first QCDR, as well as a review of the newly 
created measures, is offered in a companion article.30 As 
more subspecialty modules are implemented in N2QOD, 
their data will be used to develop additional subspecialty-
specific QCDRs.

The initiatives taken by organized neurosurgery dem-
onstrate a commitment on behalf of our specialty to main-
tain a leading role in developing meaningful quality im-
provement and health care transparency projects. By using 
granular registries, such as the N2QOD, we are confident 
that we can highlight the value of neurosurgical proce-
dures and ultimately, improve patient outcomes.35 Our 
goal is to facilitate these developments and empower all 
the stakeholders in health care (physicians, patients, policy 
makers, and payers) to make appropriate decisions based 
on neurosurgery-specific data.

conclusions
Quality measurement and public reporting are intend-

ed to facilitate targeted outcome improvement, practice-
based learning, shared decision making, and effective 
resource utilization in health care. Regulatory pressures 
have created a complex network of quality requirements 
to be met by physicians and practices. However, recent 
legislative reform is changing this landscape and fuel-
ing optimism that QCDRs specifically, and registries in 
general, will be the main quality-reporting avenues in 
the near future. Neurosurgery has been at the forefront of 
these developments and has leveraged the experience of 
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the N2QOD to develop one of the first specialty-specific 
QCDRs. This program will allow neurosurgeons to ob-
jectively demonstrate the value of our interventions and 
actively participate in meaningful quality initiatives, to the 
benefit of our patients, as well as the purchasers of health 
care services.
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Understanding Quality Measures
in Otolaryngology–Head and Neck Surgery
Peter M. Vila, MD, MSPH; John S. Schneider, MD, MA; Jay F. Piccirillo, MD; Judith E. C. Lieu, MD, MSPH

A significant component of health care reform in the United
States has been the pursuit of high-quality and high-
value health care. As health care reimbursements increas-

ingly follow pay-for-performance models, there is an unprec-
edented demand for ways to measure health care quality and
demonstrate value. As recently as January 2015, the Department of
Health and Human Services mandated that, by 2018, up to 90% of
Medicare payments be linked to a quality measure.1 However, the
discipline of otolaryngology–head and neck surgery is in the early

stages of defining quality measures, and further work is necessary
to perfect these measures.

The Institute of Medicine defines quality care as being effec-
tive, efficient, equitable, timely, safe, and patient centered.2 An-
other earlier definition of quality from the Institute of Medicine is
“the degree to which health services for individuals and popula-
tions increase the likelihood of desired health outcomes and are con-
sistent with current professional knowledge.”3(p21) It is important that
physicians, policymakers, payers, and patients share a common defi-
nition of quality regarding the delivery of health care. To define ro-
bust quality measures and reduce variation, many agencies, includ-
ing the Centers for Medicare & Medicaid Services and the Agency
for Health Care Research and Quality, have turned to performance
measures.

Performance measures are a unique tool to demonstrate value
and quality in a health care delivery system by objectively monitor-
ing adherence to specific goals and tracking outcomes. The Insti-
tute of Medicine defines performance measures as a “numeric quan-
tification of healthcare quality.” Alternatively, the American College
of Cardiology/American Heart Association Task Force on Perfor-
mance Measures describes performance measures as a subset of
quality metrics that are “specifically suitable for public reporting, ex-
ternal comparisons, and possibly pay-for-per formance
programs.”4(p2113) The term performance measure is reserved for
those quality metrics only with “…attributes rendering them suit-
able for public reporting and for explicit comparisons of care be-
tween institutions and/or healthcare providers.”4(p2114)

Donabedian5 first described performance measurement as ap-
plied to health care as a way to measure the various domains of care
delivery and focused on structural, process, and outcome mea-
sures. Birkmeyer et al6 later discussed applying this paradigm spe-
cifically to surgical care. Performance measurement in surgery has

Figure 1. Types of Performance Measures

Quality measures

Performance measures

Structure Process Outcomes

Procedure
volume

Administrative/
claims based Cost

Fellowship-
trained surgeons

Guideline
based

Patient
satisfaction

Patient centered

Morbidity and
mortality rates

Examples shown encompass the various domains used to measure the quality
of health care delivery.

As health care reimbursements based on pay-for-performance models become more
common, there is an unprecedented demand for ways to measure health care quality and
demonstrate value. Performance measures, a type of quality measure, are unique tools in a
health care delivery system that allow objective monitoring of adherence to specific goals and
tracking of outcomes. We sought to provide information on the development of quality
measures in otolaryngology–head and neck surgery, as well as the goals of performance
measurement at a national level and for our specialty. The historical development, various
types, and approach to creating effective performance measures are discussed. The primary
methods of developing performance measures (using clinical practice guidelines, clinical
registries, and alternative methods) are also discussed. Performance measures are an
important tool that can aid otolaryngologists in achieving effective, efficient, equitable,
timely, safe, and patient-centered care as outlined by the Institute of Medicine.
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continued to evolve (Figure 1).7 Currently, quality measures in use
by the Department of Health and Human Services are available. For
example, measure HMIS 000608, “timing of antibiotic prophy-
laxis (prophylactic antibiotic initiated within 1 hour prior to surgical
incision) in surgery,”8(p63) is a measure of the number of patients aged
18 years or older who undergo procedures with indications for pro-
phylactic parenteral antibiotics and are given the antibiotic within
an hour prior to incision. The objective of this review is to provide
information on quality measures in otolaryngology–head and neck
surgery, the goals of performance measurement at a national level
and within our specialty, and how quality and performance mea-
sures are developed.

Goal of Performance Measurement
In general, the purposes of performance measurement are to (1) de-
fine the outcome of an intervention, (2) measure an improvement
in outcomes caused by a modification of a treatment or care
process, and (3) compare the quality of care delivered by various en-
tities, including hospitals, medical groups, or physicians.9 How-
ever, it is important to consider the alternative side of performance
measurement from the payer’s perspective.

In otolaryngology, patient safety and quality improvement are
sometimes seen as interchangeable; however, the 2 factors are
slightly different in an important way. The patient safety move-
ment is primarily focused on identifying how adverse events occur
and subsequently implementing changes to reduce their occur-
rence. To use the paradigm of the Oxford Center for Evidence-
Based Medicine Levels of Evidence10 that span diagnosis, progno-
sis, screening, treatment benefits, and harms, only treatment harms
and errors of diagnosis are usually addressed by patient safety ini-
tiatives. Although this method is fundamentally important for re-
ducing adverse events and should be continued, performance mea-
surement as a method of quality improvement, in contrast, is more
broadly focused.

Performance measurement is a way to examine positive out-
comes as well as adverse events, and thus incentivize best prac-
tices. Rather than focusing on the avoidance of practices associ-
ated with a higher risk of adverse events, performance measurement
aims to take the best possible characteristics, processes, and out-
comes within a discipline and translate them into actionable goals.
The Table reports examples of current performance measures in use
via the Physician Quality Reporting System in otolaryngology.11

Historical Background
The first national program devoted to the reporting of quality mea-
sures in medicine (ORYX Initiative) was launched in 1997 by The Joint
Commission. This initiative was driven by “continuous and increas-
ing pressure for cost containment and quality improvement.”12(p63)

For a hospital to be accredited, it was required to report data on 2
of 4 core performance measure sets, including acute myocardial in-
farction, heart failure, pneumonia, and pregnancy.13 Initially, there
was no consensus on the kinds of performance measures for re-
porting, and none of the measures submitted to The Joint Commis-
sion were publicly available.

Numerous important changes occurred in 2004. First, The Joint
Commission began making the reported data from previous years

available to the public, which today can be found online.14 Second,
the Centers for Medicare & Medicaid Services began reducing pay-
ments to hospitals that did not report the previously mentioned Joint
Commission measures and instituted their own public reporting sys-
tem the following year. At present, The Joint Commission requires
health care facilities to report 6 sets of performance measures to
maintain accreditation.15 The Centers for Medicare & Medicaid Ser-
vices also requires reporting via the Physician Quality Reporting Sys-
tem to avoid a negative 2% payment adjustment in 2017.16

Components of a Good Performance Measure
It is important for physicians to not focus narrowly on maximizing
scores on quality measures and forget the overall needs of the
patient.17 The use of performance measures to improve quality of
care should thus be held to rigorous criteria to avoid unintended ad-
verse consequences. Chassin et al18 have proposed 4 accountabil-
ity measures to which process measures should adhere: (1) there is
a strong evidence base showing that the care process leads to im-
proved outcomes, (2) the measure accurately captures whether the
evidence-based care process has been provided, (3) the measure
addresses a process that has few intervening care actions that must
occur before the improved outcome is realized, and (4) implemen-
tation of the measure has little or no chance of inducing unin-
tended adverse consequences.

Table. Existing Performance Measures in Otolaryngology–Head and
Neck Surgery in Current Use by the Physician Quality Reporting Systema

Diagnosis Type Measure
AOE

Topical therapy Process Percentage of patients aged
≥2 y with AOE who received
prescriptions for topical
preparations

Systemic antimicrobial
therapy (avoidance of
inappropriate use)

Process Percentage of patients aged
≥2 y with AOE who did not
receive prescriptions for
systemic antimicrobial
therapy

Adult sinusitis

Antibiotic prescribed
for acute sinusitis
(appropriate use)

Process Percentage of patients aged
≥18 y with acute sinusitis
who received prescriptions
for an antibiotic within 7 d
of diagnosis or within 10 d
after onset of symptoms

Appropriate choice of
antibiotic: amoxicillin
prescribed for patients
with acute bacterial
sinusitis (appropriate
use)

Process Percentage of patients aged
≥18 y with acute bacterial
sinusitis who received
prescriptions for amoxicillin,
with or without clavulanate,
as a first-line antibiotic at
the time of diagnosis

CT scan for acute
sinusitis (overuse)

Outcome Percentage of patients aged
≥18 y with acute sinusitis
who received a CT scan of
the paranasal sinuses at the
time of diagnosis or within
28 d after date of diagnosis

>1 CT scan within 90 d
for chronic sinusitis
(overuse)

Outcome Percentage of patients aged
≥18 y with chronic sinusitis
who received >1 CT scan of
the paranasal sinuses at the
time of diagnosis or within
90 d after the date of
diagnosis

Abbreviations: AOE, acute otitis externa; CT, computed tomography.
a Information obtained from the Centers for Medicare & Medicaid Services.11
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Choosing a Topic for Performance Measure Development
The American Academy of Otolaryngology–Head and Neck Surgery19

has outlined a list of 28 individual Physician Quality Reporting Sys-
tem performance measures and 3 measure groups that may be ap-
plicable to an otolaryngology practice. However, if otolaryngolo-
gists are to use the full potential of performance measures to improve
quality of care, we must continue to carefully develop quality mea-
sures. Areas of particular interest are procedures with high morbid-
ity and mortality, such as laryngectomy20; high resource utiliza-
tion, such as cochlear implantation21; and high volume, such as
tympanostomy tube insertion in children.22

Performance Measure Development
Currently, performance measures are primarily developed by com-
mittees in subspecialty organizations working with national orga-
nizations, such as the Agency for Healthcare Research and Quality
and the Physician Consortium for Performance Improvement of the
American Medical Association (AMA-PCPI). These 2 organizations
represent the first layer of rigorous testing and evaluation beyond
the subspecialist expert committee. When a set of performance mea-
sures is finalized, the measures can be turned over to the National
Quality Forum, which then subjects the measures to a rigorous test-
ing phase and allows for open comments from all stakeholders, in-
cluding patient advocates. National Quality Forum approval of a mea-
sure is generally considered the pinnacle of performance measure
quality and validation. In the following sections, we discuss various
methods of developing performance measures (Figure 2).

Clinical Practice Guidelines as Process Measures
Within otolaryngology, past performance measures have come from
translating clinical practice guidelines into process measures. When

a clinical practice guideline establishes a best practice, the perfor-
mance measure then becomes determining how often this prac-
tice is followed. Similar to a statistical regression analysis of actual
vs expected outcomes, a practice guideline is the clinical correlate.23

Specifically, strong recommendations from clinical practice guide-
lines can be converted to effective performance measures.24

One example of a performance measure in otolaryngology that
has been developed using a clinical practice guideline is the use of
tympanometry to diagnose otitis media with effusion in children. The
key action statement from this guideline, a “strong recommenda-
tion to use tympanometry or pneumatic otoscopy in diagnosis of
[otitis media with effusion],” was converted to a process measure
(ie, how often this procedure was followed).25(p598) Using this per-
formance measure, Lannon et al26 were able to show that only 33%
of pediatric clinics were following this strongly recommended prac-
tice. This finding may be the result, in part, of a failure in documen-
tation since this study was conducted by using a review of medical
records. However, a study by Patel et al27 that surveyed otolaryn-
gologists on how they diagnosed otitis media with effusion found
that 25 of 29 of the respondents (86.2%) reported using pneu-
matic otoscopy or tympanometry to make the diagnosis, meaning
that at least 1 of 10 otolaryngologists surveyed did not follow the
guidelines. This is but one example of how performance measures
may highlight areas in which we are not following our own evidence-
based guidelines.28

One advantage of using clinical practice guidelines as process
measures is that the bulk of the data collection has already been
done. Thus, enforcing the adoption of an action carrying a strong rec-
ommendation from a guideline is relatively straightforward. A dis-
advantage of this method is that there are relatively few proce-
dures for which guidelines exist, and guideline development will
always lag years behind new procedures, since they require robust
evidence for their endorsement. When guidelines do not exist for a
procedure, alternative methods of quality measure development
must be sought.

Using Clinical Registries for Performance Measures
Clinical registries are an excellent source of data from which to de-
velop performance measures because the data can be of very high
quality and prospectively collected. Having a large collection of pa-
tients in a focused registry allows for comparison of patients going
through similar care pathways. Both process and outcome mea-
sures can then be developed from these data and subsequently
tested.

Our cardiology colleagues have served as outstanding role mod-
els. By encouraging participation in the Get With the Guidelines–
Stroke program, Schwamm et al29 were able to show improve-
ment in 8 separate performance measures in a sample of 790
hospitals within the United States. For example, the percentage of
patients presenting within 2 hours of stroke symptom onset who re-
ceived intravenous tissue plasminogen activator within 3 hours of
symptom onset increased from 42% at baseline to 73% across the
entire sample of 322 847 patients after 5 years of participation in
the program. With strong process measures, it may be possible to
encourage similar changes in otolaryngology.

An advantage of using clinical registries for performance mea-
sure development is that much larger numbers of patients can be
studied than possible in single-center or even multicenter studies

Figure 2. Potential Pathway of Quality and Performance
Measure Development

AAO-HNS
Systematic literature review, or
Expert consensus, or
Registry/claims-based data, or
Existing clinical practice guideline

AMA-PCPI
Rigorous testing and evaluation

NQF
Further testing and evaluation

Public reporting
Used by CMS, AHRQ

Quality measure/metric

Performance measure

AAO-HNS indicates American Academy of Otolaryngology–Head and Neck
Surgery; AHRQ, Agency for Healthcare Research and Quality;
AMA-PCPI, American Medical Association–Physician Consortium for
Performance Improvement; CMS, Centers for Medicare & Medicaid Services;
and NQF, National Quality Forum.
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in academic centers. A disadvantage of this method is that the qual-
ity of the data are dependent on the level of detail recorded in the
registry. As seen in studies based on administrative data, at times
the conclusions may be quite limited, as seen in studies of thyroid-
ectomy from the National Inpatient Sample.30

Other Methods of Developing Performance Measures
We should not preclude developing quality measures for proce-
dures for which there are no existing clinical practice guidelines or
registries. Although these quality measures may not be as robust as
performance measures (and thus not suitable for public report-
ing), solo or group practices, academic departments, and hospitals
may still benefit from tracking quality measures internally. Further-
more, by starting the process of developing and tracking quality
measures, we begin the long process of performance measure de-
velopment by presenting evidence to organizations such as the
AMA-PCPI to conduct more rigorous testing.31

There is compelling evidence for provider volume as a quality
measure. A study32 of the National Inpatient Sample showed that,
for certain procedures (eg, pancreatectomy), the postoperative
mortality rate varied from 3.8% in high-volume centers to 16.3% in
low-volume centers after adjusting for patient age, sex, race, pro-
cedure year, urgency of admission, Charlson score, and socioeco-
nomic status. However, the use of provider volume as a quality
measure is controversial. Although differences in mortality across
low- vs high-volume hospitals are observed on the aggregate level,
provider volume is not a good predictor of individual hospital mor-
tality rates. In addition, not all procedures are associated with a dif-
ference in provider experience.6 Thus, we must be careful not to
overuse this measure by assuming it to be true of all surgical proce-
dures and also not unfairly penalize high-performing hospitals re-
gardless of their volume. However, for selected procedures, includ-

ing pancreatectomy and esophagectomy,33 provider volume can be
an effective performance measure.34

The development of patient-centered outcome measures should
be a priority for otolaryngologists. Although performance measures
focused on morbidity and mortality are well suited for high-risk pro-
cedures, low-risk procedures require patient-centered outcome
measures, especially when the goal of the intervention is to improve
quality of life.6 An example of such a procedure is cochlear
implantation21; the risk of mortality is low, but the effect on quality of
life from a poor outcome can be tremendous, preventing a child from
attending mainstream schools or an adult from continuing to work.

An advantage of alternative forms of performance measure de-
velopment other than using guidelines or registries is that almost any
topic can be targeted within reason. The combination of a systematic
review and an expert panel can provide a similar framework to guide-
linedevelopmentandresult inthecreationofhigh-qualityperformance
measures.35 A disadvantage of this method is that there are added
steps in advancing from a quality measure to a publicly reportable per-
formance measure because endorsement by the American Academy
of Otolaryngology–Head and Neck Surgery must be obtained prior to
submitting to national quality organizations, such as the AMA-PCPI.

Conclusions
Performance measures are an important tool that can aid otolaryn-
gologists in achieving effective, efficient, equitable, timely, safe, and
patient-centered care as outlined by the Institute of Medicine. The use
of performance measurement, both for quality improvement and cost
containment, is here to stay. As experts in our specialty, we must take
the lead in creating well-developed quality and performance
measures.
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Otolaryngology Workforce Analysis
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Objectives/Hypothesis: The number of trained otolaryngologists available is insufficient to supply current and pro-
jected US health care needs. The goal of this study was to assess available databases and present accurate data on the current
otolaryngology workforce, examine methods for prediction of future health care needs, and explore potential issues with fore-
casting methods and policy implementation based on these predictions.

Study Design: Retrospective analysis of research databases, public use files, and claims data.
Methods: The total number of otolaryngologists and current practices in the United States was tabulated using the databases

of the American Academy of Otolaryngology–Head and Neck Surgery, American Medical Association, American Board of Otolaryngol-
ogy, American College of Surgeons, Association of American Medical Colleges, National Center for Health Statistics, and Department
of Health and Human Services. Otolaryngologists were identified as surgeons and classified into surgical groups using a combination
of AMA primary and secondary self-reported specialties and American Board of Medical Specialties certifications. Data gathered
were cross-referenced to rule out duplications to assess total practicing otolaryngologists. Data analyzed included type of practice:
1) academic versus private and 2) general versus specialty; and demographics: 1) urban versus rural, 2) patient age, 3) reason for
visit (referral, new, established, surgical follow-up), 4) reason for visit (diagnosis), and 5) payer type.

Results: Analysis from the above resources estimates the total number of otolaryngologists practicing in the United States in
2011 to be 12,609, with approximately 10,522 fully trained practicing physicians (9,232–10,654) and 2,087 in training (1,318 resi-
dents and 769 fellows/others). Based on 2011 data, workforce projections would place the fully trained and practicing otolaryn-
gology workforce at 11,088 in 2015 and 12,084 in 2025 unless changes in training occur. The AAO-HNS Physicians Resource
Committee performed an extensive analysis of collated data from multiple sources in 2014 and identified 10,800 practicing otolar-
yngologists and 2,087 in training. It is estimated that the current attrition rate is approximately 306 otolaryngologists per year.
Percentage distribution of office visits by patient age was found to be 20% <15 years old, 7% 15 to 24 years old, 21% 25 to 44
years old, 32% 45 to 64 years old, 11% 65 to 74 years old, and 10% �75 years old. Reason for visit was 34% new, 29% chronic,
17% chronic with exacerbation, and 15% pre- or postsurgical follow-up. The top diagnoses consisted of otitis media, chronic sinus-
itis, and impacted cerumen. Payer mix consisted of 59% private insurance, 19% Medicare, and 12% Medicaid/Children’s Health
Insurance Program.

Conclusions: Despite past findings and predictions of 8,000 to 8,500 otolaryngologists practicing in the United States,
collated data from above resources places the total at 12,887, with 10,800 fully trained and practicing in 2014. This 30% to
50% underestimation of the otolaryngology workforce has an impact on future predictions and resource utilization analysis.
Even when this correction is considered, the available trained otolaryngologists required to serve the otolaryngologic health
care needs of the US population are still insufficient and understaffed. The impact of an aging population and the estimated
30 to 47 million newly insured citizens under the 2010 Patient Protection and Affordable Care Act are also unprecedented
variables that must be considered. Further analysis of differences in physician productivity and geographic population density,
and model formation of current otolaryngology workforce utilization, are needed to predict future public health needs.
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INTRODUCTION
To produce a health care workforce of sufficient size

and skill to meet the US population’s health care needs
requires accurate data on the current workforce and a
thorough understanding of how changes in the popula-
tion and health policy will affect future demand. Accu-
rate projections of future health care supply and
demand advise stakeholders and policymakers about the
implications of expected changes in the health care envi-
ronment and allow planned adjustments to be developed,
discussed, and implemented. The number of trained oto-
laryngologists available is believed to be insufficient to
supply current and projected US health care needs.1,2

Physician workforce planning is essential to ensure
an adequate and appropriate supply of well-trained phy-
sicians to meet the US population’s future health care
needs. Additionally, the impact of an aging population
and 47 million newly insured citizens under the Patient
Protection and Affordable Care Act (ACA) are unprece-
dented variables that will certainly exacerbate this
shortage.

The goal of this project is to access available data-
bases and present accurate data on the current otolaryn-
gology workforce, examine methods for prediction of
future health care needs, and explore potential issues
with forecasting methods and policy implementation
based on these predictions.

MATERIALS AND METHODS
To accurately calculate the current practicing otolaryngolo-

gy workforce, the total number of practicing otolaryngologists

and current practices in the United States were tabulated using

a number of research databases, public use files, and claims

data. Research databases included the American Academy of

Otolaryngology–Head and Neck Surgery (AAO-HNS), American

Medical Association (AMA), American Board of Otolaryngology

(ABO), American College of Surgeons (ACS), Association of

American Medical Colleges (AAMC), National Center for Health

Statistics (NCHS), and Department of Health and Human Serv-

ices (HHS).

Otolaryngologists were identified as surgeons and classi-

fied into surgical groups using a combination of AMA primary

and secondary self-reported specialties and American Board of

Medical Specialties (ABMS) certifications. This analysis only

included active, nonresident, nonfederal surgeons. Active sur-

geons are defined as those younger than 80 years who report

working in administration, direct patient care, medical

research, medical teaching, or other nonpatient care activities,

or who have an unclassified activity status. Active surgeons

exclude those who are classified as retired, semiretired, tempo-

rarily not in practice, or not active for other reasons. Once col-

lected, results were cross-tabulated to remove any duplication.

These data were obtained in close communication and coopera-

tion with the Physicians Resource Committee of the AAO-HNS.

These data represent raw numbers and do not reflect productiv-

ity, type of practice, location, or age/gender-based analysis.

To examine methods for prediction of future health care

needs and to validate the best research tools to determine phy-

sician workforce issues, demographics, current practices, and

future projected public health needs, an extensive review of

available literature was performed. Interviews were conducted

with leaders from various specialties and disciplines to

understand available tools and their inherent strengths and

weaknesses.

A review of the available pertinent otolaryngology litera-

ture was also performed, and interviews were conducted with

leaders within otolaryngology to assess the current state of oto-

laryngology. Public use files were utilized to quantify current

otolaryngology practice demographics and to help form models

for future needs.

RESULTS

Current Otolaryngology Workforce
To accurately calculate the current practicing otolar-

yngology workforce, the total number of practicing otolar-
yngologists and current practices in the United States
was tabulated using a number of research databases, pub-
lic use files, and claims data. Otolaryngologists were iden-
tified as surgeons and classified into surgical groups using
a combination of AMA primary and secondary self-
reported specialties and ABMS certifications.

The results for actively practicing fully trained oto-
laryngologists are: AAO-HNS, 10,102 (2010 data), 10,389
(2011 data), 10,800 (2014 data); ABO, 10,136 (2010
data), 10,654 (2014 data); NCHS, 9,989 (2010 data);
HHS, 10,067 (2010 data); AMA, 9,882 (2010 data); ACS,
10,002 (2009 data), 10,008 (2011 data); AAMC, 9,232
(2009 data).

In 2014, based on the work of the AAO-HNS Physi-
cians Resource Committee (PRC), there were 1,318 resi-
dents training in 103 Accreditation Council for Graduate
Medical Education (ACGME)-accredited otolaryngology
residency programs in the United States, producing 271
trained otolaryngologists per year. In addition to these
allopathic programs, 25 otolaryngology residents per
year graduate from osteopathic programs, giving a total
of 296 fully trained otolaryngologists per year entering
the workforce.

Based on the original Triological Society thesis, the
2011 AAO-HNS and ABO data appeared to be the most
up to date and complete. The AAO-HNS data show
10,389 whereas the ABO data show 10,654 completely
trained otolaryngologists in the workforce in 2011. If
these two numbers are averaged, the approximate num-
ber of trained otolaryngologists in the workforce in 2011
is 10,522. To these numbers one could add the 1,318 res-
idents in training and the 769 individuals designated as
fellows or others, giving a total of 12,609 active and
training otolaryngologists in the workforce in 2011.
These numbers do not, however, gauge physician produc-
tivity or differences across category of employment (full-
time equivalent, full time, or part time), number of
patients seen, academic versus private, area distribution
(urban vs. rural), and types of surgery done (general vs.
fellowship-trained specialty care).

The average attrition rate of otolaryngologists is
not believed to differ from that of other medical special-
ties. The overall annual attrition rate from clinical prac-
tice, including estimated death rate, is approximately
1.7% based on the AMA’s Physician Masterfile,3 which
includes data on all physicians who have ever obtained a
medical license in at least one US state.
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To deduce future workforce numbers, this average
number of 10,522 completely trained otolaryngologists in
2011 was extrapolated by using the Clinical Specialty
Supply Model formula. Using this formula, Ct 5 C0 1

Ent 2 (C0 3 A0), where Ct represents the projected cli-
nician supply, C0 represents the current supply of clini-
cians, Ent represents the number of new trainee
entrants, and A0 represents the attrition rate, this
extrapolation gives 11,088 trained otolaryngologists in
2015 and 12,084 trained otolaryngologists in 2025. The
2014 findings of the AAO-HNS PRC estimated practicing
otolaryngologists in the United States at approximately
10,800, with an additional 1,318 residents and 769 fel-
lows (AAO-HNS Physicians Resource Committee, Sep-
tember 20, 2014, personal communication not subject to
external validation). The difference in these numbers
illustrates the complexity and difficulty of forecast meth-
ods and highlights that multiple forecast methods with
accurate baseline data are necessary to predict and pre-
pare for future workforce needs.

In 2015 otolaryngology matched 299 residents; if
this remains stable, we would have 1,495 residents in
training. Fellowships are also increasing. The 2014 attri-
tion rate, based on available data, was estimated at 316
per year, an increase from 2011 estimates of 256 per year
(September 20, 2014). There is debate as to what is a suf-
ficient number of practicing US otolaryngologists. The
current 10,800 otolaryngologists (1:27,000 population) is
low compared to other countries and to current and
future forecasted needs of the US population (AAO-HNS
Physicians Resource Committee, May 20, 2015, personal
commuication not subject to external validation).

These numbers were essentially stabilized by the
Congressional Budget Act of 1997, which froze graduate
medical education (GME) funding. There is currently
much debate on this subject, and changes to otolaryngol-
ogy programs have occurred. According to the 2014–
2015 ACGME data book, there are 106 ACGME otolar-
yngology training programs, with a total of 1,506 resi-
dents in training. Additionally, they recognize 28
neurotology fellows and 34 pediatric otolaryngology fel-
lows. The otolaryngology match matched 299 residents
in 2015 and 302 residents in 2016.4

Current Otolaryngology Demographics
Current otolaryngology demographics databases

were reviewed. The ACS Health Policy Research Insti-
tute (HPRI) data were found to be the most comprehen-
sive. According to the ACS HPRI reports, the number of
otolaryngologists in active practice in the United States
(excluding residents in training) increased 60% between
1981 and 2009. However, the ratio of otolaryngologists
per 100,000 population increased from 1981 until 2001,
was stable between 2001 and 2006, and then began to
decline between 2006 and 2009.

According to ACGME data, from 2001 to 2009, the
number of otolaryngology residents in training increased
by 23%, although the number of otolaryngology training
programs remained at 103 during this period.5

We do not find this increase in ABO and AAO-HNS
data and are unclear as to the accuracy of these data.

However, even if this increase is considered, the data-
bases agree that geographic distribution has become more
challenging in that between 2004 and 2009, one in five
US counties lost otolaryngologists relative to population.6

The representative age and gender distribution of
the otolaryngology workforce has also changed over
time. In 2009, the average age of otolaryngologists in
active practice was 51.4 years, with 15.1% older than 65
years. This represents a >4% increase compared to 1981
(10.8%). Women have been increasingly entering the oto-
laryngology workforce since 1981, with the number of
female otolaryngologists increasing from 111 to 1,158.
However, men continue to account for the majority of
otolaryngologists (88.4%).7

Otolaryngology practice demographics have also
continued to change. The proportion of the otolaryngolo-
gist workforce in group practice increased from 37.8% in
2001 to 53.4% in 2009. In 2001, slightly more than
30.1% of otolaryngologists were in solo practice com-
pared with 25.1% in 2009. The percentage of otolaryng-
ologists employed by health maintenance organizations,
nonhospital government, and other entities also declined
substantially between 2001 and 2009. Additionally, with-
in this timeframe, otolaryngologists in solo practices
were found to be 6.7 years older than otolaryngologists
in group practice.8

Current Otolaryngology Practice
According to the Centers for Disease Control and

Prevention’s National Ambulatory Medical Care Survey,
in 2010 there were an estimated 20 million visits to non-
federal, employed, office-based otolaryngologists in the
United States. Percentage distribution of office visits by
patient age was 20% <15 years old, 7% 15 to 24 years
old, 21% 25 to 44 years old, 32% 45 to 64 years old, 11%
65 to 74 years old, and 10% �75 years old.

Reason for visit was 34% new, 29% chronic, 17%
chronic with exacerbation, and 15% pre- or postsurgical
follow-up. The top diagnoses consisted of otitis media,
chronic sinusitis, and impacted cerumen. Payer mix con-
sisted of 59% private insurance, 19% Medicare, and 12%
Medicaid/Children’s Health Insurance Program.

The 2014 AAO-HNS PRC looked at socioeconomic
data from a number of sources to illustrate current prac-
tice. These findings suggest that the average practicing
otolaryngologist in the United States is a 52-year-old man
(84% male vs. 16% female), who works 51 hours per week
for 48 weeks per year (2,448 hr/yr) and plans to retire at
age 68 years. He works 30.0 hours in the office and 11.4
hours in the operating room or roughly 3.8 days in the
clinic, 1.4 days in the operating room (AAO-HNS Physi-
cians Resource Committee, May 20, 2015, personal com-
munication not subject to external validation).

Other statistics include: new patients/wk, 26.4
(median); established patients/wk, 49.5 (median); aver-
age wait for new appointment, 2.0 weeks (median); 8.5%
intend to retire within 3 years (up from 6.9% in 2011);
3% intend to close their practice to new patients; 23%
intend to increase patient load; and there are twice as
many female otolaryngologists who are <45 years old
(25%) than are >45 years old (12%).
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DISCUSSION

Physician Workforce Analysis and Reform
Physician workforce analysis and reform presents

extraordinary challenges. To begin to address these chal-
lenges, we need to know where we currently are in
terms of supply, demand, and infrastructure to deliver
these services. Although debate continues, most believe
that we currently have a gap between the supply of oto-
laryngologists and patient demand; it is further believed
that the underservice gap is increasing over time. There
is also agreement that our current health care infra-
structure is inadequate to meet current demand, and
even more inadequate if we consider the additional
demand of an aging population and the predicted effects
of the ACA.

Division exists on the size of this underservice gap
and how best to mitigate future deficiencies. In discus-
sions with otolaryngology leaders, Michael Maves MD,
MBA (past Executive Vice President of the AAO-HNS
and past Chief Executive Officer and Executive Vice
President of the AMA) believes the otolaryngology work-
force is markedly underserving current US need and
that this situation, under existing policy, will only wors-
en. “What is currently needed is a true snapshot of cur-
rent services to guide our future endeavors” (M. Maves,
personal communication, January 29, 2014).

David Kennedy, MD (former Chair of the AAO-HNS
PRC) believes that we, as a specialty, cannot afford to
wait for perfect data. He believes the data have been
derived from the most recognized sources and the prima-
ry issues are not the absolute numbers but whether the
current otolaryngologists to population ratio and the cur-
rent scope of practice are correct for the US health care
system. He is concerned that this ratio is decreasing,
especially in the face of an aging population, and is con-
cerned by the effect the ACA will have on that ratio. Evi-
dence from multiple data sources indicates that this
ratio has decreased and that this trend will continue.
“Under all scenarios, a shortage of otolaryngologists by
2025 is predicted, even allowing for the expectation that
mid-level providers will provide lower intensity services
within the specialty.”9 He agrees that generational life-
style preferences, an aging workforce, payment changes,
and potential downstream effects of resident work hour
limitations are difficult to quantify, but certainly need to
be considered when future projections are prepared. He
also believes that this gap cannot be corrected by
increasing residency training alone, but that increase
should be coupled with changes to the structure of cur-
rent residency training through shortening the length of
training or earlier subspecialization.10

Harold Pillsbury, MD (past President of the Triolog-
ical Society and the ABO) has grave concerns regarding
diluting our otolaryngology residency programs by
potentially developing a two-tiered residency or a prima-
ry certificate program. He notes that “funding for resi-
dents encompasses only five years or first certification.
It would be difficult to envision how we could support a
five year residency with the present paradigm of funding
from the Centers for Medicare and Medicaid Services.”11

His second concern involves the present resident work-
force, in that “young people are emphasizing lifestyle
more than they did previously”. Additionally, regulations
on resident work hours have decreased productivity com-
pared to past generations.11 Although debate exists, oth-
er authors have voiced concerns that decreasing resident
work hours can impact surgical training experience.12–14

Dr. Pillsbury is also concerned that some forces within
our specialty tend to overestimate the size of our group
to increase our perceived political power on the federal
policy level. He believes this is short-sighted and only
serves to hurt our specialty by reducing our actual num-
bers and decreases our ability to train future residents.
Dr. Pillsbury agrees that the future supply of otolaryng-
ologists will be less than adequate and improvements in
technology and surgical applications will only increase
demand and make this shortage more acute (H. Pills-
bury, personal communication, February 3, 2014). To
highlight the importance of these issues, the National
Ambulatory Medical Care Survey added a set of ques-
tions examining physician workforce issues in 2013.
“Fueled in part by changes in the delivery system, there
is strong interest in understanding the dynamics of prac-
tice redesign and how team-based medical care is actual-
ly delivered.”15

National workforce study databases project future
supply and demand for physicians, and most conclude
that there is currently a shortage of physicians in the
United States and also conclude that the deficiency is
increasing. Factors cited that exacerbate this shortage
include increased population growth, an aging popula-
tion, and economic and health policy factors. This issue
is made more complex by changes in physician demo-
graphics, trends in retirement, and medical student and
resident training capacity. An additional unknown is
what the future role and scope of nonphysician health
care providers such as advanced practice registered
nurses and physician assistants (PAs) will be.

Physician workforce analysis and reform are chal-
lenging. Political, socioeconomic, and physician autono-
my issues all interact to complicate the discussion of
what represents the optimal or even an adequate physi-
cian workforce. Questions pertaining to what is a full-
time practice and what constitutes a part-time practice,
comparisons of academic and private practices, male as
opposed to female physician lifetime productivity, and
the perceived generalist–specialist imbalance12 all polar-
ize the debate. The major focus of workforce reforms
should be to optimize the training of the future work-
force within any given specialty and guide leaders to
increase emphasis on areas for which more background
and training are warranted and create policies to incen-
tivize a more optimal distribution of care.16

The US health care system, with the passage of the
ACA, is evolving at an increasingly rapid pace. In gener-
al, the structure of health care delivery is moving
toward larger and more integrated systems. The tradi-
tional independent physician’s practice is being replaced
by contractual arrangements among hospitals or large
groups of clinicians. The financing of medical care is
changing due to federal legislation, meaningful use, and
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pressures from payers to remain competitive. Reim-
bursement systems are changing under the Current Pro-
cedural Terminology and International Classification of
Diseases systems toward bundling procedures and
disease-based and/or patient outcome strategies.17

The practice of otolaryngology and many other sur-
gical specialties continues to rapidly change. New proce-
dures, not anticipated even 20 years ago, are now
performed by a variety of surgical specialists. The practi-
ces of head and neck oncologic and endocrine surgery,
skull base surgery, neuro-otology, and pediatric otolaryn-
gology have continued to develop, increasing the scope
and demand for otolaryngologists. New technology and
procedures, along with changes in surgical training
pathways and certification, have resulted in changing
referral patterns and a redistribution of surgical
specialties.

This rapidly changing landscape requires a compre-
hensive systematic analysis to assess the current
strength of the otolaryngology workforce, not only in
sheer numbers but in type of practice, distribution, and
productivity. The current patient need for otolaryngology
services must be assessed, and the current infrastruc-
ture of health care delivery and patient access must be
analyzed. These are the building blocks to begin to make
predictions of future need. The use of predictive models
can then be developed and tested to guide us in the
numbers needed and the way we train our students and
residents. The goal is to guarantee our ability to deliver
quality otolaryngology health care to the US population.

Models for Future Prediction
This article elected to use the Clinical Specialty

Supply Model to estimate otolaryngology future work-
force numbers. This is arguably one of the simpler for-
mulas to use and is not the only way a specialty should
assess their future workforce. Kim et al.9 proposed three
models to calculate demand to make a “best estimate”
for the future. The first two methods used data obtained
from the ACS Health Policy Research Institute’s publica-
tion, The Surgical Workforce in the United States, which
draws mainly from the AMA Physician Master File and
AAMC Data Warehouse.

Method 1: Demand was extrapolated into the future
based on a continuation of the number of otolaryngolo-
gists per 100,000 population over the period 2004–2008
(current demand ratio). It depended solely on population
growth.

Method 2: Demand was estimated by maintaining
the per capita supply of otolaryngologists from the past
5 years (2004–2008) but only for the insured population
(current insured demand ratio). It assumed a gradual
increase in coverage, achieving full coverage in 2020, as
the Congressional Budget Office assumes a reduction in
the uninsured population by 32 million by 2019.18

Method 3: Demand was extrapolated using two
models described by Cooper et al.19,20 The first was
based on the established historical relationship between
gross domestic product (GDP) and health care spending.
They assumed that for every 1.0% growth in inflation-

adjusted GDP, the demand for physician services would
increase by 0.5%. GDP was extrapolated at a historical
average growth rate of 4.4%. The second model was con-
structed based on predicted demand of the stated health
care reform goals (growth to decline from its historic lev-
el of 2.5% above GDP to 1.0% above GDP between 2010
and 2020).

Regardless of which model is used, there is a signif-
icant gap between supply and demand for all years, with
an increasing gap through 2025. This gap persisted
despite manipulation of the extrapolation data to include
an increase in number of residents trained, decreased
resident training time, adjustments to current physician
workload, or the addition of nurse practitioners and PAs.
The gap increased markedly when expansion of care sec-
ondary to the ACA was factored.

A number of online tools have been developed to
forecast the future workforce. Examples are the AMA’s
Health Workforce Mapper (http://www.ama-assn.org/
ama/pub/advocacy/state-advocacy-arc/health-workforce-
mapper.page) and the FutureDocs Forecasting Tool
(https://www2.shepscenter.unc.edu/workforce/). These
tools give the user the ability to manipulate estimates of
supply and demand for health care services for many
types of services for different geographic regions at var-
ied future periods.

Forecasting Methods and Implementing Policy
Based on These Predictions

The work of forecasting the future heath care needs
of a population is complex. Many unknowns conspire to
make this process a difficult task, but physician input
and accurate workforce planning are essential to ensure
a supply of physicians adequate to meet the US popula-
tion’s future health care needs.

Two unprecedented unknowns are the effects of the
ACA and America’s aging population. The ACA is
expected to expand health insurance coverage to an esti-
mated 30 to 47 million previously uninsured persons
over the next few years.21 At the same time, physician
shortages are expected to worsen across the nation.
According to the AAMC, a shortage of more than 90,000
doctors, including 45,000 primary care physicians and
46,000 surgeons and specialists, is likely to occur in the
next 10 years.

It is estimated that approximately one-third of phy-
sicians could retire in the next decade, contributing to
the concern that the current supply of physicians will
not be able to meet the growing demand for care.22

It is also believed that the US population is expect-
ing and using health care more than in the past. Work-
force planning today must take into account the
increasing demand on health care services per capita. In
an analysis in Health Affairs,23 Grover and Niecko-
Najjum predict that physician workforce proposals that
rely exclusively on implementing new models of care or
changing the distribution of medical specialties to
address shortages are likely to fail in meeting the health
care needs of a growing, aging population unless the
number of physicians is increased. The authors believe
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health care workforce projections have been unreliable
because they are often based upon idealized future deliv-
ery systems rather than current identifiable utilization
trends.

The shortage of physicians is expected to grow as
the US population expands and advances in care are
realized. This growing population lives longer, suffers
from multiple illnesses, and uses more than double the
health care services at age 65 years as younger adults.
“With looming changes in health care treatments, tech-
nology, finance, and delivery, researchers and policy
makers must understand that an adequate supply of
physicians will have to be achieved both through more
efficient health care delivery models and through an
increased number of GME training positions. . .. Current
attempts at payment and delivery system reform must
be complemented with an adequate supply of physicians
and other health professionals in primary care and in
medical and surgical specialties.”24

Complex changes such as improving efficiency,
reconfiguring the way services are delivered, and mak-
ing more effective use of physicians will certainly be
required, but an increase in the number of well-trained
physicians is also essential. It is estimated that if cur-
rent proposals before Congress to lift the cap on the
number of residency positions that Medicare partially
supports are accepted, an additional 4,000 physicians
per year could be trained, an expansion of approximately
15% over current training levels. However, this would
only meet 30% of expected shortages.25,26 If our specialty
does not take an aggressive lead in this process, other
policy makers may determine our future pathway.

If physician supply and use patterns stay the same,
the United States is expected to experience a shortage of
124,000 full-time physicians by 2025.26 To address the
predicted shortage, the AAMC recommended an increase
in medical school enrollment, although a corresponding
number of residency slots for these graduates have yet
to be assessed or developed. According to the AMA Wire
in 2015, a “record-breaking 20,630 students enrolled in
medical school for the first time, contributing to a 25
percent increase in medical school enrollment since
2002. Medical student enrollment in U.S. osteopathic
medical schools also increased by 3.5 percent over 2014
enrollment, with 7,025 students enrolling this year,
according to the American Association of Colleges of
Osteopathic Medicine.”27 AAMC President and Chief
Executive Officer Darrell Kirch, MD stated “these num-
bers underscore a dire need for Congress to increase
funding for graduate medical education, so students can
continue to succeed in training and meet demands. . .. To
ensure that we have enough physicians to care for our
growing, aging population in the face of a real and sig-
nificant doctor shortage in the coming decade, Congress
also must increase federal support for residency train-
ing. . .. Unless lawmakers act without delay, patients
may not have access to the care they need in the
future.”26

Although this increase is necessary, it will not be
sufficient to meet predicted patient needs and demand.
Simply educating and training more physicians will not

be enough to address these shortages. To be successful,
complex changes such as improving efficiency, reconfi-
guring the way services are delivered, and making bet-
ter use of our physicians will be required.

CONCLUSION
Despite past findings and predictions of 8,000 to

8,500 otolaryngologists practicing in the United States,
this study places the total at 12,609, with 10,522 fully
trained and practicing in 2011. The 2014 findings of the
AAO-HNS Physicians Resource Committee, September
20, 2014, personal communication not subject to external
validation, placed practicing otolaryngologists in the
United States at approximately 10,800, with an addi-
tional 1,318 residents and 769 fellows.

Even when this correction is considered, the avail-
able trained otolaryngologists required to serve the oto-
laryngologic health care needs of the US population are
still insufficient. All current forecast models predict a
continued shortage of otolaryngologists to 2025. Policy
changes, if instituted, will take a decade to be even par-
tially realized. A comprehensive, systematic analysis to
assess the current strength of the otolaryngology work-
force, the current patient need for otolaryngology serv-
ices, and the current infrastructure of health care
delivery and patient access is required to make accurate
future predictions. To guarantee our ability to deliver
quality otolaryngology health care to the US population,
we must guarantee an adequate, well-trained workforce
supply. This requires we plan appropriately and form
the necessary policies to educate our future otolaryngolo-
gists. The impact of an aging population and 47 million
newly insured citizens under the ACA are unprecedent-
ed variables that must be considered. Further analysis
of differences in physician productivity and geographic
population density are needed to predict future public
health needs. Additional model formation of current
workforce utilization is also needed to predict the effects
of our aging population and the influx of 47 million new-
ly insured US citizens.

It is imperative that we as a specialty address these
issues, because our members and leaders have the best
grasp of the pertinent issues and possible solutions. It is
our obligation to provide access and serve our patients’
health care needs. We must accept this responsibility for
the future of our specialty.
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Abstract

Objective. This study sought to determine which demo-
graphic and practice characteristics were predictive of pro-
fessional burnout in otolaryngologists.

Study Design. Cross-sectional survey.

Setting. Tertiary care hospital.

Subjects and Methods. Postal mailings, including the Maslach
Burnout Inventory (MBI), were sent to alumni of the
University of Iowa Hospitals and Clinics otolaryngology pro-
gram. Participants completed the MBI according to the
enclosed instructions. In addition, they answered a brief
questionnaire comprising 8 items designed to collect demo-
graphic information. The MBI was then scored and subjects
were classified according to their degree of burnout.
Statistical analysis was then performed, and correlations
were used to summarize associations between continuous
variables.

Results. This study had a response rate of 49% to the
survey. Of the respondents, 3.5% met criteria for burnout
syndrome, and 16% were classified as having high levels of
burnout according to the MBI. Young age, number of hours
worked per week, and length of time in practice were
found to be statistically significant predictors of burnout. In
addition, the length of time married and the presence of
children in the home were also significant predictors of
burnout.

Conclusion. The authors report an investigation of burnout in
practicing otolaryngologists using a validated instrument
with correlation to potentially modifiable risk factors. The
experience of burnout was found to correlate significantly
with both personal and professional factors, each of which
can potentially be addressed to curb the incidence of burn-
out. Further understanding of the potential risk factors for
burnout is necessary to minimize and prevent burnout
among practicing otolaryngologists.
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T
he syndrome of physician burnout is a serious problem

in modern health care. Because of its many potential

impacts on the health care landscape, burnout has

become one of the most commonly analyzed manifestations of

stress in physicians. Recent studies have attempted to quantify

and characterize burnout in many medical and surgical subspe-

cialties.1-4 In the field of otolaryngology–head and neck sur-

gery, several studies have begun to examine the myriad

contributory factors that lead to burnout in residents,5,6 aca-

demic faculty,7 academic chairpersons,8 and subspecialists.9

These studies have started to demonstrate the critical role that

personal and professional-related stressors play in the develop-

ment of burnout. Many of these stressors are potentially modi-

fiable. As such, attempts to understand how these stressors

correlate with burnout are of paramount importance to reduc-

ing the incidence of this phenomenon. Herein we report the

results of a study that attempts to quantify demographic and

practice characteristics that correlate with burnout in practicing

otolaryngologists.

Burnout is a syndrome characterized by a high degree of

emotional exhaustion (EE) and depersonalization (DP) and a

low degree of personal accomplishment (PA).10 The most

commonly used and rigorously validated instrument for mea-

suring burnout is the Maslach Burnout Inventory–Human

Services Study (MBI-HSS). The MBI-HSS measures each of

these 3 aspects of burnout on a subscale related to the fre-

quency of their occurrence. The EE subscale measures feel-

ings that result from being emotionally overextended or

exhausted by one’s work; the DP subscale measures cynicism

and callous responses toward recipients of one’s service,

care, treatment, or instruction; and the PA subscale assesses

feelings of satisfaction with one’s job-related achievements.

Numeric scores are generated; however, there is no particular
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cutoff point at which a subject is considered ‘‘burned out.’’

Rather, scores are compared to normative data and grouped

into low, average, and high degrees of EE, DP, and PA,

reflecting a continuum of potential responses to work-related

stress. Although the syndrome of burnout is readily identified

with the MBI-HSS, the value of the survey is its ability to

assess a subject’s place along a spectrum of responses to

stress ranging from low to high degrees of burnout, in con-

trast to a dichotomous characterization of burnout as either

‘‘present’’ or ‘‘absent.’’

In the present study, we measured burnout in alumni of

the University of Iowa Hospitals and Clinics (UIHC) resi-

dency program in otolaryngology using the MBI-HSS. In

conjunction with the survey, we also collected demographic

information from survey participants, and correlation

between demographic data and burnout was assessed.

Materials and Methods
Study Design and Participants

The design of this investigation was a questionnaire-based

study of alumni of the UIHC otolaryngology program who

were registered with our alumni relations office as of 2008.

The survey was distributed to a total of 236 alumni.

Survey Administration

A single postal mailing containing the MBI-HSS and a demo-

graphic data sheet was sent. Each mailing included the survey,

the demographic data sheet, a postage-paid return envelope, an

instruction sheet, and a cover letter broadly explaining the

study’s purpose. To maintain confidentiality, survey partici-

pants were instructed not to mark any identifying information

on the survey or return envelope. Participation in the study

was completely voluntary. Completed surveys were returned

by mail and stored anonymously by secretarial staff otherwise

uninvolved with the study. The study protocol, survey instru-

ment, and demographic survey were reviewed and approved

by the University of Iowa Institutional Review Board.

MBI-HSS

The MBI-HSS evaluates the 3 subjective components of

burnout—namely, PA, EE, and DP—through a brief 22-item

inventory. We administered the full MBI-HSS, including all

22 questions, among 3 subscales: 9 questions assess emo-

tional exhaustion, 8 evaluate personal accomplishment, and 5

score depersonalization. Questions regarding emotional

exhaustion include ‘‘I feel like I am at the end of my rope,’’

and ‘‘I feel burned out from my work.’’ Questions such as ‘‘I

have accomplished many worthwhile things in this job’’

assess personal accomplishment, whereas questions such as

‘‘I feel I treat some of my faculty and residents as if they

were impersonal objects’’ measure depersonalization. The

items are listed in no particular order, and respondents are

instructed to assign a frequency to these feelings on a scale

ranging from never to once a day. Survey respondents link

each statement to a score on a 6-point Likert scale (0 =

never; 1 = a few times a year or less; 2 = once a month or

less; 3 = a few times a month; 4 = once a week; 5 = a few

times a week; 6 = every day), relating the statement or feeling

to the incidence of its perception. In scoring the survey,

responses were grouped according to category (EE, DP, and

PA) based on a key and added together to generate a score

for each category.

Demographic Data Survey

The demographic data survey consisted of a total of 8 ques-

tions. The survey was designed to collect basic demographic

information, including age (by decade), marital status, length

of time married, and number of children in the home. It also

collected information about the survey participants’ practice,

including type of practice (academic vs private, group vs

solo, single vs multispecialty group), number of hours

worked per week, and number of years in practice. One ques-

tion addressed spirituality by asking respondents to indicate

how religious they are on a 7-point Likert scale (1 = very

religious; 7 = not at all religious).

Statistical Analysis

Statistical analysis was performed using SAS version 9.1 for

Windows (SAS Institute, Cary, North Carolina). Pearson

correlation coefficients were used to summarize associations

between continuous variables. Univariate and multivariate

linear regression was used to measure crude and adjusted

associations for categorical and continuous risk factors for

burnout. Associations and comparisons of means were con-

sidered statistically significant if P � .05.

Results

Demographic Information

Of 236 surveys distributed, 115 were returned completed

(49% participation rate). Of note, 94% of the study popula-

tion indicated that they were married, with the average

number of years married being 16.3 (range, 1-57 years), and

56% (64/115) of participants indicated that they had chil-

dren living with them. Only 14% (16/115) were younger

than age 40, and equal proportions of respondents were in

their fourth and fifth decades: 23% (27/115) aged 41 to 50

years and 23% (26/115) aged 51 to 60 years. The majority

of the study population was in private practice 56% (64/

115) with 34% (39/115) in academic medicine.

MBI-HSS

Percentages of subjects stratified into low, moderate, and

high levels for each subscale are listed in Table 1. Levels

Table 1. Maslach Burnout Inventory Subscale Stratification
(% of Subjects in Each Stratum)

Low Moderate High

Emotional exhaustion 71 15 19

Depersonalization 56 17 21

Personal accomplishment 10 24 57
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of EE were low in most participants (71%), with 15% and

19% indicating moderate and high levels, respectively.

Levels of DP were also low in the majority (56%), with

17% exhibiting moderate and 21% with high levels. Results

are listed in Table 2 for the number of respondents meeting

criteria for the true syndrome of burnout characterized by

high levels of EE and DP combined with low levels of PA,

as well as those with high EE and DP alone, irrespective of

PA. Both have been used in the literature to classify individ-

uals as demonstrating high levels of burnout.2,11,12 The use

of the EE and DP indices to measure burnout independent

of PA is based on findings from the development of the

MBI-HSS showing strong correlation between levels of EE

and DP regardless of PA.10 On the basis of these 2 criteria,

3.5% exhibited burnout syndrome and 16% demonstrated

high levels of burnout. Table 3 lists the mean MBI-HSS sub-

scores for our survey participants. The mean (SD) EE score

fell into the low range at 16.5 (11.5), the mean (SD) DP

score was moderate at 6.2 (5.4), and the mean (SD) PA score

was high at 41.2 (5.8) (scale: low EE �18, high EE �27;

low DP �5, high DP �10; high PA �40, low PA �33).

Correlation and linear regression modeling were per-

formed to determine predictors of burnout. In keeping with

similar studies of burnout,3,13 our analysis concentrated on

EE and DP, which had the strongest associations among the

3 burnout subscales. Table 4 summarizes significant results.

Age showed an inverse relationship with EE (r = –0.39, P \
.0001) and DP (r = –0.28, P \ .0041). The length of time

married also showed similar negative correlations with

EE (r = –0.33, P = .0007) and DP (r = –0.33, P = .0045).

The number of children in the home was correlated with

EE (r = 0.22, P = .0275) and DP (r = 0.23, P = .0235).

With regard to practice-related factors, the number of

hours worked per week showed an association with EE (r =

0.31, P = .0016). Likewise, the number of years on the job

was also related with EE but showed an inverse relationship

(r = –0.25, P = .0108). There was no statistically significant

relationship between practice setting (ie, academic or pri-

vate, solo or group) and EE or DP.

Discussion

Physician burnout continues to be a widespread problem

with many deleterious sequelae. The negative impacts of

physician burnout on the health care landscape are well

documented and include such effects as dissatisfied and less

compliant patients, riskier prescribing profiles, lower produc-

tivity, and increases in medical errors, to name a few.14-18

Although several studies have recently begun to address this

phenomenon in otolaryngologists,7,8,19 we have yet to attain a

thorough understanding of the risk factors leading to its

occurrence. Herein we report a study of burnout in practicing

otolaryngologists with correlation to potentially modifiable

risk factors.

Burnout was not very prevalent in our survey population.

Of those surveyed, only 3.5% experienced the composite

syndrome of burnout with high scores on all 3 indices, and

16% had burnout according to subscale measurements of

EE and DP. In addition, analysis of the subscale results

shows a more favorable picture of practicing otolaryngolo-

gists’ health with respect to burnout. Both emotional

exhaustion and depersonalization scores on average were in

the low range. High levels of EE and DP were found in

only 19% and 21% of respondents, respectively. These

results are in contrast to other published surveys of burnout

in academic otolaryngologists and department chairs, which

showed moderate levels of burnout in the majority of

respondents.7,8 Prior studies7 have also demonstrated lower

levels of burnout among otolaryngologists when compared

to other surgical specialties such as general surgery and OB/

GYN, and our results are in keeping with this. Our respon-

dents also had lower mean burnout scores than were

reported in the normative data for the medicine subscale of

the MBI-HSS, which showed mean (SD) EE, DP, and PA

levels of 22.19 (9.53), 7.12 (5.22), and 36.53 (7.34), respec-

tively.10 When compared to large surveys of burnout such

as the one by Shanafelt et al20 of 7905 members of the

American College of Surgeons, our population also had a

lower level and degree of burnout. This may reflect a sam-

pling bias of our study in that those surgeons experiencing

higher levels of burnout may have been less likely to com-

plete and return our survey because of a lack of interest or

time. Therefore, it is possible that the extent of burnout was

underreported in our study population. The study population

in Shanafelt et al also comprised 41% general surgeons

compared to 4.7% otolaryngologists. This difference in

study population may account for the observed difference in

burnout reported, in light of the fact that the general surgery

population tends to have higher degrees of burnout than

otolaryngology.

Both the prevention and treatment of burnout rely heav-

ily on the recognition of its manifestations. Recognition can

be difficult in professionals with high stress such as physi-

cians, who frequently demonstrate poor insight into their

own mental and professional health.21 This has contributed

Table 2. Percentage of Participants Meeting Criteria for Burnout

Burnout No. (%)

" EE/DP 19/115 (16)

" EE/DP, # PA 4/115 (3.5)

Abbreviations: EE, emotional exhaustion; DP, depersonalization; PA, per-

sonal accomplishment, ", high level; #, low level.

Table 3. Mean Maslach Burnout Inventory Subscores for Survey
Participants

Mean Standard Deviation Range

Emotional exhaustion 16.5 11.5 Low

Depersonalization 6.2 5.4 Moderate

Personal accomplishment 41.2 5.8 Low
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to the immense underrecognition of burnout in physicians.

The ability to quantify burnout using a validated instrument

(MBI-HSS) has enhanced our capacity to detect burnout and

to understand the factors associated with it. Studies that have

used the MBI-HSS have shown lower levels of burnout in

otolaryngologists when compared with other surgical special-

ties.1,13 Studies have also shown that burnout in otolaryngolo-

gists varies based on level of training. In a 2007 study, Golub

et al5 found high levels of burnout in 10% of residents sur-

veyed, whereas Hill and Smith6 found that 31% of residents

experienced high levels of burnout. This is in comparison to

a survey of academic faculty demonstrating high levels of

burnout in 4% and a separate study of department chairs that

had high levels in only 3%.7,8 Our investigation further bears

this out, with burnout syndrome demonstrated in only 3.5%

of practicing otolaryngologists surveyed.

This difference is thought to be the result of the higher

work hour demands placed on residents, who, despite the

recent reduction in work hours mandated by the Accreditation

Council for Graduate Medical Education, are still working

more hours per week than their attending counterparts. Indeed,

in many studies, the number of hours worked per week has

consistently been shown to be one of the strongest predic-

tors of physician burnout.1,7,22,23 This was also the case in

the present study, which demonstrated a significant corre-

lation between the number of hours worked per week and

one’s level of EE. Given the demanding nature of the med-

ical field, this is not surprising; yet if a reduction in the

level of burnout is to be expected with one’s career

advancement, perhaps efforts to curb burnout are best tar-

geted toward residents in training. These interventions may

alleviate burnout stemming from overwork, but they would

not obviate the search for modifiable risk factors to curb

the incidence of burnout deriving from other sources.

Our understanding of the risk factors that contribute to

burnout is still emerging. In a recent survey of academic

faculty in otolaryngology, Golub et al7 found that dissatis-

faction with the balance between personal and professional

life was one of the strongest predictors of burnout. A similar

survey of academic chairs in otolaryngology found that

burnout was correlated with low spousal support, the loss of

key faculty, and disputes with the medical school dean.8

These findings shed light on one of the key elements of

burnout: the sense of losing control of one’s professional

life. In fact, a strong sense of control of one’s environment

has been shown to be of paramount importance to attenuat-

ing symptoms of burnout.4,24,25

In the current study, younger age and fewer years in

practice were significant predictors of burnout. This is in

keeping with previously published data in otolaryngologists

and other surgical specialties.7,26 This may be explained by

the perceived lack of control of one’s professional environ-

ment at the early stages of one’s career when new and often

unfamiliar stressors are brought to bear. Physicians who

have been in practice longer have most likely adapted

coping mechanisms that are protective against burnout.

Experience also allows for maturity and increased confi-

dence, both of which provide an improved sense of control

over professional matters. It is also somewhat more difficult

to determine the optimal professional/personal balance ear-

lier in one’s career, thus increasing the strain of each.

Interestingly, practice setting did not correlate with burnout,

thus highlighting the importance of personal coping skills as

a more important determinant of response to stress than

work environment. We also found no significant correlation

between religious beliefs and EE or DP.

The quality of interpersonal relationships and personal sup-

port systems has been highlighted as having a significant

impact on the development of professional burnout.15,18,23 The

presence of work-home conflicts has also been shown to be a

major contributing factor to surgeon burnout.25 Our present

analysis demonstrates an inverse relationship between the

number of years married and both EE and DP. One explana-

tion is that the experience and maturity acquired through years

of marriage improve one’s adaptability to its demands and

insulates against the development of EE and DP. Certainly, the

personal stresses of a new marriage can be challenging, and

when compounded with the constant emotional and psycholo-

gical demands of patient care, this may significantly increase

one’s risk of burnout. Our study also found that having more

children in the home was significantly correlated with both EE

and DP. Given the constant demands of childrearing, this is

not surprising. Yet the complex interplay of these demands

with one’s professional aspirations may also contribute to

Table 4. Significant Predictors of Burnout

Covariate Predictor Regression Coefficient (b) Standard Error 95% Confidence Interval (of b) R2 P Value

Age EE 23.28 0.77 24.80 to –1.76 0.15 \.0001

DP 21.05 0.36 21.75 to –0.34 0.08 .0041

No. of years married EE 20.24 0.069 20.38 to –0.11 0.11 .0007

DP 20.09 0.032 20.16 to –0.03 0.08 .0045

Presence of children in the home EE 1.93 0.86 0.22 to 3.64 0.05 .0275

DP 0.88 0.38 0.12 to 1.64 0.05 .0235

Hours worked/wk EE 0.15 0.047 0.06 to 2.24 0.10 .0016

No. years on the job EE 20.27 0.11 20.49 to –0.07 0.06 .0108

Abbreviations: EE, emotional exhaustion; DP, depersonalization.
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these findings. One recent study found that 23.4% of surgeons

felt that their commitment to childrearing slowed their career

advancement.25 Perhaps lacking sense of control and flexibility

as childrearing encroaches upon professional demands and

ambition increases the likelihood of burnout in this population.

Our study suffers from a few limitations. First, the 49%

response rate, although comparable to similar published

studies,5,25 opens the possibility of response bias. It may

also have decreased the power of our study to detect other

correlations between burnout and the risk factors of interest.

Additional selection bias may have been introduced by lim-

iting our survey to alumni, who may have a tendency to

embellish their survey responses so as to not appear inferior

to their former faculty mentors. Third is the self-reported

nature of the gathered data, which may not reflect each par-

ticipant’s actual behavior. Last, the cross-sectional design of

the survey prohibits our ability to determine cause-and-

effect relationships and the potential direction of causality.

Despite these limitations, we believe that the data presented

here may serve to further enhance our understanding of the

complex interplay of factors (both personal and profes-

sional) leading to physician burnout. Further study is

needed to determine where best to direct efforts to reduce

the incidence of burnout in physicians.

Conclusion

Most practicing otolaryngologists surveyed experience low

levels of burnout. Factors directly correlating with burnout

include number of hours worked per week and number of

children in the home. Inverse relationships were noted

between burnout and age, the number of years in practice,

and number of years married. There was no significant cor-

relation between practice setting and burnout. As these

study results were obtained through a survey of graduates of

a single otolaryngology program, they cannot be extrapo-

lated to represent the experience of all US otolaryngologists.

However, these findings may help practicing otolaryngolo-

gists understand and target potentially modifiable personal

and professional factors that contribute to burnout.
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ORIGINAL ARTICLE

An Interactive Individualized Intervention to Promote Behavioral
Change to Increase Personal Well-Being in US Surgeons

Tait D. Shanafelt, MD,∗ Krista L. Kaups, MD, MSc,† Heidi Nelson, MD,∗ Daniel V. Satele, BS,∗ Jeff A. Sloan, PhD,∗

Michael R. Oreskovich, MD,‡ and Lotte N. Dyrbye, MD∗

Objective: Evaluate the utility of a computer-based, interactive, and individ-
ualized intervention for promoting well-being in US surgeons.
Background: Distress and burnout are common among US surgeons.
Surgeons experiencing distress are unlikely to seek help on their own initia-
tive. A belief that distress and burnout are a normal part of being a physician
and lack of awareness of distress level relative to colleagues may contribute
to this problem.
Methods: Surgeons who were members of the American College of Surgeons
were invited to participate in an intervention study. Participating surgeons
completed a 3-step, interactive, electronic intervention. First, surgeons sub-
jectively assessed their well-being relative to colleagues. Second, surgeons
completed the 7-item Mayo Clinic Physician Well-Being Index and received
objective, individualized feedback about their well-being relative to national
physician norms. Third, surgeons evaluated the usefulness of the feedback and
whether they intended to make specific changes as a result.
Results: A total of 1150 US surgeons volunteered to participate in the study.
Surgeons’ subjective assessment of their well-being relative to colleagues was
poor. A majority of surgeons (89.2%) believed that their well-being was at
or above average, including 70.5% with scores in the bottom 30% relative
to national norms. After receiving objective, individualized feedback based
on the Mayo Clinic Physician Well-Being Index score, 46.6% of surgeons
indicated that they intended to make specific changes as a result. Surgeons with
lower well-being scores were more likely to make changes in each dimension
assessed (all Ps < 0.001).
Conclusions: US surgeons do not reliably calibrate their level of distress.
After self-assessment and individualized feedback using the Mayo Clinic
Physician Well-Being Index, half of participating surgeons reported that they
were contemplating behavioral changes to improve personal well-being.

Keywords: behavioral change, burnout, intervention, Physician Well-Being
Index, physician

(Ann Surg 2014;259:82–88)

S tudies during the last decade have demonstrated high rates of
distress and burnout among US physicians.1–4 Physician distress

may manifest itself in a variety of ways, including stress, depres-
sion, fatigue, and low career satisfaction.5,6 Burnout appears to be
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one of the most common manifestations of distress, with recent stud-
ies indicating that 30% to 45% of US physicians are experiencing
burnout.2–5,7,8 Burnout is a syndrome of emotional exhaustion and
depersonalization that leads to decreased effectiveness at work.9 In
addition to potential personal consequences, physician distress can
affect physicians’ satisfaction with their work and the quality of med-
ical care they provide.10–15

A series of studies conducted by the American College of
Surgeons (ACS) since 2008 have provided insight into the experi-
ence and repercussions of distress among US surgeons.2,15–24 This
effort has characterized the prevalence of burnout and distress among
US surgeons2 and explored correlations with work hours,16 area of
subspecialization,21,25 malpractice suits,26 and practice setting.2,25

These studies have also identified potential personal consequences
of distress among surgeons, including problematic alcohol use,23

strained personal relationships,17,20 and suicidal ideation.27 From a
professional standpoint, surgeon distress seems both to contribute to
medical errors15 and to cause surgeons to consider reducing their
clinical workload and/or to pursue early retirement.3,28

Other than descriptive information on the habits and self-care
strategies of thriving surgeons,24 there is limited information on what
steps surgeons can take to reduce distress. Like other physicians,29

surgeons experiencing distress are unlikely to seek help of their own
initiative.27 A variety of factors likely contribute to this fact, including
concerns about repercussions for licensure, the belief that distress
and burnout are normal parts of being a physician, and a professional
culture that minimizes distress until it reaches dangerous levels.27,29,30

Several barriers have also prevented proactive screening for
physician distress, including the lack of a brief screening instrument
that evaluates the relevant dimensions of distress, the complex scoring
systems required for the available tools, a lack of physician-specific
normative data, and no information regarding what level of distress
results in clinically relevant outcomes. Through a 5-year iterative
process, we developed and validated a brief 7-item self-assessment
tool [Mayo Clinic Physician Well-Being Index (MPWBI) Table 1]
to evaluate the dimensions of distress commonly experienced by
physicians.31–33 A recent validation study among approximately 7000
US physicians confirmed the utility of the MPWBI and indicated that
the index was able to stratify an individual physician’s risk of experi-
encing adverse personal and professional consequences (eg, makeing
medical error, intent to leave practice, suicidal ideation).31

Although the best strategy to help individuals improve their
well-being is unknown, computer-based, interactive, and individual-
ized interventions have been shown to be an effective approach to
promote behavioral change.34,35 In this study, conducted as part of
the ongoing ACS effort to promote surgeon well-being, we tested
the utility of an interactive and individualized intervention based
on the MPWBI in approximately 1100 US surgeons. After answer-
ing baseline questions regarding how they believed their well-being
compared with their colleagues, participating surgeons completed an
online version of the MPWBI after which they received immediate,
individualized feedback. Surgeons were then asked a series of follow-
up questions regarding the utility of the feedback and whether they
planned to make specific changes based on the information provided.
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TABLE 1. Mayo Clinic Physician Well-Being Index∗

During the past month . . .
have you felt burned out from your work?
have you worried that your work is hardening you emotionally?
have you often been bothered by feeling down, depressed, or hopeless?
have you fallen asleep while stopped in traffic or driving?
have you felt that all the things you had to do were piling up so high that

you could not overcome them?
have you been bothered by emotional problems (such as feeling anxious,

depressed, or irritable)?
has your physical health interfered with your ability to do your daily

work at home and/or away from home?
∗Each question is answered using a yes/no scale. Basic scoring systems and

weighted scoring approaches that may improve sensitivity and specificity for pre-
dicting specific outcomes (eg, mental quality of life; suicidal ideation) are reviewed in
reference 31.

METHODS
Participants

Study eligibility and the electronic participation process were
similar to our 2008 and 2010 ACS studies.2,15–24 A random sample of
8000 surgeons who were members of the ACS, had an e-mail address
on file with the ACS, and permitted their e-mail to be used for corre-
spondence with the ACS were notified of the study. Participation was
voluntary, and all responses were anonymous. The ACS Governor’s
Committee on Physician Competency and Health commissioned the
study, and institutional review board oversight for protection of hu-
man subjects was provided by the Mayo Clinic institutional review
board. Surgeons received 2 e-mails notifying them of the study and
inviting them to participate. Surgeons who volunteered to participate
completed the study electronically in March to April 2013.

Physician Well-Being Index
The 7-item MPWBI evaluates the dimensions of distress com-

monly experienced by physicians [eg, burnout (emotional exhaus-
tion, depersonalization), depression, fatigue, mental quality of life,
physical quality of life]. The robust, iterative process to develop
and validate the MPWBI is described in previous publications.31–33

After initial development and validation in medical students,32,33 the
MPWBI was subsequently adapted and tested in a national sample of
approximately 7000 US physicians.31 That study confirmed the utility
of the MPWBI for assessing multiple dimensions of physician dis-
tress, defined the normative scores for US physicians,31 and indicated
that the index is associated with clinically relevant personal and pro-
fessional endpoints (eg, medical errors,15 intent to leave practice,22

suicidal ideation36). For the present study, a Web-based version of
the MPWBI was created along with automated scoring reports that
provided immediate, individualized feedback based on the MPWBI
score. This feedback informed physicians how their level of distress
compared with national physician norms31 and also provided dash-
boards that gave participating surgeons specific data on how their
degree of distress may impact them personally and professionally
in 6 dimensions. The feedback to all participants also included the
phone number for the National Suicide Prevention hotline.

Intervention and Data Collection
It should be emphasized that this study was not a survey but a

multistep electronic intervention. The cover letter stated that the pur-
pose of the study was to evaluate the utility of a validated online self-
assessment tool that would provide individualized feedback on the
individual’s well-being relative to that of other physicians/surgeons.
Although the entire process was designed to take 5 minutes or less,

the intervention had 3 phases. First, surgeons provided baseline in-
formation regarding demographic characteristics (age, sex, practice
setting, years in practice) and their assessment of personal well-being
relative to other physicians. Response options for this latter ques-
tion included: “poor” (bottom 30% of physicians), “below average”
(31st–40th percentile), “average” (41st–60th percentile), “above aver-
age” (61st–70th percentile), and “excellent” (top 30% of physicians).
These options were designed to represent an intuitive distribution and
allow assessment of the accuracy of self-calibration relative to actual
objective benchmarking using the MPWBI (scores of 0 represent the
top 27.4% of physicians nationally; scores ≥4 represent the bottom
29.3% of physicians nationally).31

Second, surgeons completed the 7-item MPWBI and subse-
quently received immediate, individualized feedback (Fig. 1). This
feedback informed the participants how their well-being compared
with national physician norms31 and provided information on risk in
6 specific dimensions (fatigue, career satisfaction, meaning in work,
risk of suicidal ideation, risk degree of distress may contribute to
errors, and mental quality of life). Third, surgeons answered follow-
up questions evaluating the usefulness of the information provided
and indicating whether they intended to make any specific changes
“as a result of reviewing the feedback” to (i) reduce burnout, (ii) re-
duce fatigue, (iii) promote work-life balance, or (iv) promote career
satisfaction.

Statistical Analysis
Standard descriptive statistics were used to characterize re-

sponding surgeons. Associations between variables were evaluated
using the Kruskal-Wallis test (continuous variables) or χ 2 test (cat-
egorical variables) as appropriate. All tests were 2-sided, with type
I error rates of 0.05. All analyses were done using SAS, version 9
(SAS Institute, Inc, Cary, NC).

RESULTS
Of the 8000 fellows and associate fellows of the ACS notified

of the study by e-mail, 1150 volunteered to participate. The basic
demographic and practice characteristics of study participants are
shown in Table 2. The median age of volunteers was 53 years, and
84.2% were men. Participating surgeons had been in practice a median
of 20 years, and most were in either private practice (46.7%) or
academic practice (36.7%). When asked to subjectively assess their
well-being relative to other physicians, 993 surgeons (89.2%) believed
that their well-being was at or above average. Only 25 surgeons (2.2%)
believed that their well-being was in the bottom 30% relative to other
physicians (Table 2).

The distribution of scores on the MPWBI is shown in Figure 2.
Scores of participating surgeons were consistent with that expected
on the basis of national physician normative data, with 28.9% of
surgeons scoring into the top 30% relative to national norms and 24%
scoring in the bottom 30% relative to national norms.31

Surgeons’ ability to subjectively assess their own well-being
relative to other physicians was poor. Among the 275 surgeons with
an MPWBI score of 4 or more (eg, in the bottom ∼30% relative to
national physician norms), 194 (70.5%) believed that their well-being
was at or above average, including 66 (24.0%) who believed that their
well-being was above average relative to other physicians. Similarly,
among the 332 surgeons with an MPWBI score of 0 (eg, top ∼30%
relative to national physician norms), 40 (13.6%) believed that their
well-being was at or below average.

Surgeons were next asked to subjectively “indicate whether
the individualized feedback from the online self-assessment tool was
helpful for calibrating personal well-being relative to your colleagues”
(Table 3). Collectively, 546 surgeons (49.5%) rated the feedback
“somewhat” to “extremely” helpful (highest 3 choices on a 5-point
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FIGURE 1. Example of individualized feedback provided to surgeons completing the online self-assessment using the MPWBI.
QOL indicates quality of life.

scale), 257 (23.3%) reported that the information was only slightly
helpful, and 301 (27.3%) reported that the feedback was not helpful.
Surgeons with better well-being scores on the MPWBI were as or
more likely to report that they found the feedback helpful as those
with lower well-being scores (Table 3).

Finally, surgeons were asked whether they were considering
making a change in any of 4 specific dimensions (eg, to reduce
burnout, to reduce fatigue, to promote work-life balance, and to pro-
mote career satisfaction) as a direct result of the feedback on how their
well-being compared with other physicians (Table 3). As a direct
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TABLE 2. Demographic and Practice Characteristics

Age, yr
Median 53 (10.6)
<40 120 (11.3%)
40–49 288 (27.2%)
50–59 369 (34.8%)
60+ 283 (26.7%)
Missing 90

Sex
Women 176 (15.8%)
Men 937 (84.2%)
Missing 37

Years in practice
Median 20

<10 215 (20.8%)
10–19 290 (28.0%)
≥20 530 (51.2%)
Missing 115

Practice setting
Private practice 520 (46.7%)
Academic practice 408 (36.7%)
Military 18 (1.6%)
Veterans 15 (1.4%)
Other∗ 152 (9.7%)

How do you think your well-being compares with other physicians?
Poor (bottom 30% of physicians) 25 (2.2%)
Below average (31st–40th percentile) 95 (8.5%)
Average (41st–60th percentile) 329 (29.6%)
Above average (61st–70th percentile) 325 (29.2%)
Excellent (top 30% of physicians) 339 (30.5%)
Missing 37

Values given are number (percentage) unless indicated otherwise.
∗Other category includes those working in other practice settings, other areas

(eg, industry), or retired.

result of the individualized feedback, 296 participants (26.7%) re-
ported that they intended to make changes to reduce burnout, 302
(27.3%) to reduce fatigue, 437 (39.2%) to promote work-life bal-
ance, and 380 (34.2%) to promote career satisfaction. Collectively,
529 (46.6%) indicated that they were considering making a change
in at least 1 of these dimensions as a result of the individualized
feedback. A strong dose-response relationship was observed between
feedback that an individual’s well-being was lower than physician
norms and intent to make a change. In each of the 4 dimensions
evaluated, surgeons having lower well-being were more likely to be
considering making a change (Figs. 3A–D). The proportion of sur-
geons considering making at least 1 change (Fig. 4A) and the number
of changes being considered (Fig. 4B) also increased on the basis
of the feedback surgeon’s received regarding how their well-being
compared with physician norms on the MPWBI.

DISCUSSION
Despite the high prevalence of distress among US physicians,

few physicians seek help of their own initiative.27,29,30 In the present
study of more than 1000 US surgeons, physicians’ ability to reliably
calibrate their level of distress relative to colleagues was poor. The
high prevalence of burnout among physicians may lead some indi-
viduals with severe distress to believe that their experience is simply
a normal part of being a physician. Likewise, physicians may com-
pare their experience with a limited circle of colleagues they interact
with regularly but who may not be a representative sample. Among
surgeons whose well-being was in the lowest 30% relative to national
physician norms, the majority (>70%) believed that their well-being
was at or above average, including approximately 25% who believed

FIGURE 2. Distribution of MPWBI scores. The figure shows the
distribution of MPWBI scores (x axis) of the participating sur-
geons (dark gray bars; n = 1150) relative to a normative sample
of approximately 7000 US physicians (light gray bars).31 Higher
scores indicate greater levels of distress. MPWBI indicates Mayo
Physician Well-Being Index.

TABLE 3. Subjective Assessment of Feedback Utility and
Intent to Make Changes as a Direct Result of the
Feedback

Proportion of Surgeons
Rating Feedback

“Somewhat” to “Extremely
Helpful”

MPWBI score∗

0 65.0%
1 49.0%
2 43.6%
3 41.0%
4 36.5%
≥5 44.6%

Proportion of surgeons reporting they
were considering making a change as a
direct result of feedback to:

N = 1150

Reduce burnout 296 (26.7%)
Reduce fatigue 302 (27.3%)
Promote work-life balance 437 (39.2%)
Promote career satisfaction 380 (34.2%)
≥1 of above 529 (46.6%)

∗Lower scores indicate less distress and higher well-being.

that their well-being was above average. These findings illustrate poor
calibration and lack of awareness—both of which may be important
barriers to physicians taking steps to promote personal health and
well-being.

Behavioral change is believed to be a multistep process char-
acterized by at least 6 phases: precontemplation (no intent to make
changes; may not be aware of the need for change), contemplation
(aware of the need for a change and considering making a change in
near future), preparation (ready to take action and have begun mak-
ing plans to change), action (have taken action and changed their
behavior), maintenance (sustain new habits avoid regression to old
ways), and termination (certainty that able to preserve healthy ap-
proaches rather than reverting to old unhealthy habits).34 The poor
self-calibration of well-being likely results in many surgeons being at
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FIGURE 3. Feedback regarding well-being relative other physicians and intent to make changes to promote well-being. MPWBI
scores are shown on the x axis (higher scores indicate greater levels of distress). The proportion of surgeons who indicated
they were considering making changes to reduce burnout (A), reduce fatigue (B), promote work-life balance (C), and promote
career satisfaction (D) as a direct result of the individualized feedback received is shown on the y axis of each figure. Feedback of
higher levels of distress relative to physician norms was correlated with higher likelihood of considering making changes in each
dimension. MPWBI indicates Mayo Physician Well-Being Index; WLB, work-life balance.

the precontemplation stage of this process, unaware of the need for a
change to promote resilience and improve career satisfaction.

The intervention phase of this study provides encouraging re-
sults. When surgeons received objective, individualized feedback on
how their well-being compared with normative samples of physicians
and potential personal and professional risks (Fig. 1), they recognized
the need for a change. Nearly half of the study participants indicated
that they were considering making at least 1 change to reduce burnout,
reduce fatigue, promote work-life balance, or promote career satis-
faction as a direct result of the individualized feedback. Strikingly, the
individualized feedback on distress level as stratified by the MPWBI
was strongly associated with intent to make a change in each of the 4
dimensions assessed. Those with greater distress were also consider-
ing a greater number of changes as a result of the feedback. Because
physicians have reached their standing by being high achievers, feed-
back to those in distress on how their well-being relates to peers may
leverage their competitive nature and desire to be successful to help
promote changes to improve well-being.

These observations provide evidence that the specific feedback
provided to those most in need of a change helped them progress
from the precontemplation phase to the contemplation phase. The
graded, incremental increase in the proportion intending to make
a change and the number of changes they were considering as
distress level increased also indicates that the feedback effectively
conveyed stratified information to participating surgeons. Surgeons
whose well-being was only slightly below average planned to make
more limited adjustments in a fewer number of domains, suggesting
that the feedback may have helped these individuals promote early
intervention and prevention before more severe distress developed.
Notably, although physicians with the highest levels of well-being
were appropriately less likely to report that they were considering
making changes, they were as or more likely to report that they found
the individualized feedback helpful. This observation may indicate
that physicians’ confidence in the accuracy of their self-calibration
is low (although they think that their well-being is above average
they are not certain) and that the objective information helped affirm
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FIGURE 4. MPWBI score and intent to make changes. MPWBI scores are shown on the x axis (higher scores indicate greater levels
of distress) of each figure. A, The proportion of surgeons who indicated they were considering making changes in at least 1 of the
4 dimensions assessed (Fig. 3) as a direct result of the individualized feedback they received is shown on the y axis. B, The median
number of changes (range = 1–4) being considered is shown on the y axis. MPWBI indicates Mayo Physician Well-Being Index.

and reassure those with high well-being. Collectively, these findings
suggest that periodic assessment and feedback may have relatively
universal benefit for physicians because it seems to provide useful
information both to those who are doing well (affirmation and
reassurance) and to encourage behavioral change to those who are
struggling.

Our study is subject to several limitations. Considering making
a change to promote well-being is one step in the process of behav-
ioral change and will not result in an actual change in many cases.
Nonetheless, the intervention tested helped a large proportion of sur-
geons move from the precontemplation phase of behavioral change to
the contemplation phase, which is the necessary first step to a mean-
ingful change. Longitudinal studies are needed to see how many
physicians proceed to the preparation and action phases. Combining
the interactive electronic intervention tested here in conjunction with
follow-up initiatives may increase the proportion of physicians pro-
ceeding to the action phase.34 For example, applying an interactive
version of the MPWBI to assess well-being and provide individual-
ized feedback may be a useful first step that helps bring physicians to
the point they are ready to consider a change. Physicians could then
be offered a menu of specific activities to reduce burnout and fatigue
or to promote work-life balance and career satisfaction.34,35 Several
publications have reviewed strategies surgeons can take to promote
their well-being.5,24,37–40

It is unknown whether the study participants are representa-
tive of surgeons in general. Although the sample size was large and
study volunteers were drawn from a random, national sample of sur-
geons who are members of the ACS, only approximately 14% of
those notified about the study volunteered to participate. Participa-
tion rates are a well-recognized problem in medical research trials
in the United States.41,42 The age, sex, practice setting, and years in
practice of volunteers seem similar to surgeons in prior studies of
the ACS membership,2,23 suggesting that the participating surgeons
are likely representative. Nonetheless, replication of these findings in
other samples will be important.

CONCLUSIONS
US surgeons do not reliably calibrate their level of distress.

After interactive, self-assessment with individualized feedback based
on the MPWBI, nearly half of surgeons reported that they were con-

templating behavioral changes to improve personal well-being. Sur-
geons with greater distress were more likely to be considering making
changes to promote well-being and to be contemplating changes in a
greater number of dimensions. The interactive electronic intervention
tested here seems to provide useful information to surgeons and to
help those with greater degrees of distress move from the precon-
templation phase to the contemplation phase of making changes to
promote personal well-being.
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WHILE SYSTEM-LEVEL FAC-
tors cause many of the
medical errors that harm
patients, some of these

incidents are attributable to the judg-
ment and actions of individual physi-
cians.1 Various factors can impair phy-
sicians’ judgment, including mental
health conditions, alcoholism, drug use,
and failure to maintain technical com-
petence.2 Many states have mandatory
reporting statutes, requiring physi-
cians and other health care profession-
als to report to appropriate authorities
those physicians whose ability to prac-
tice medicine is impaired by alcohol or
drug use or by physical or mental ill-
ness.3 The American Medical Associa-
tion (AMA), the Charter on Medical
Professionalism, and the European Fed-
eration of Internal Medicine go fur-
ther, stating that physicians have an
“ethical obligation to report” and are ex-
pected to “participate in the process of
self-regulation.”2,4-6

A 1999 Institute of Medicine
report7 and periodic media accounts
have heightened public awareness
of egregious physician behaviors
(eg , surgeons leav ing midway
through operations) and medicalFor editorial comment see p 210.
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Context Peer monitoring and reporting are the primary mechanisms for identifying
physicians who are impaired or otherwise incompetent to practice, but data suggest
that the rate of such reporting is lower than it should be.

Objective To understand physicians’ beliefs, preparedness, and actual experiences
related to colleagues who are impaired or incompetent to practice medicine.

Design, Setting, and Participants Nationally representative survey of 2938 eli-
gible physicians practicing in the United States in 2009 in anesthesiology, cardiology,
family practice, general surgery, internal medicine, pediatrics, and psychiatry. Overall,
1891 physicians (64.4%) responded.

Main Outcome Measures Beliefs about and preparedness for reporting and ex-
periences with colleagues who practice medicine while impaired or who are incom-
petent in their medical practice.

Results Sixty-four percent (n=1120) of surveyed physicians agreed with the pro-
fessional commitment to report physicians who are significantly impaired or other-
wise incompetent to practice. Nonetheless, only 69% (n=1208) of physicians
reported being prepared to effectively deal with impaired colleagues in their medi-
cal practice, and 64% (n=1126) reported being so prepared to deal with incompe-
tent colleagues. Seventeen percent (n=309) of physicians had direct personal
knowledge of a physician colleague who was incompetent to practice medicine in
their hospital, group, or practice. Of those with this knowledge, 67% (n=204)
reported this colleague to the relevant authority. Underrepresented minorities and
graduates of non-US medical schools were less likely than their counterparts to
report, and physicians working in hospitals or medical schools were most likely to
report. The most frequently cited reason for taking no action was the belief that
someone else was taking care of the problem (19% [n=58]), followed by the belief
that nothing would happen as a result of the report (15% [n=46]) and fear of ret-
ribution (12% [n=36]).

Conclusion Overall, physicians support the professional commitment to report all
instances of impaired or incompetent colleagues in their medical practice to a relevant
authority; however, when faced with these situations, many do not report.
JAMA. 2010;304(2):187-193 www.jama.com
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errors (eg, wrong-site surgery).8

Despite increased attention, data sug-
gest that the rate of reporting by phy-
sicians is far lower than it should be,
given the estimated numbers of phy-
sicians who become impaired or who
are otherwise incompetent to prac-
tice at some point in their careers.9-15

In this article, analyses from a
large national survey of physicians
are presented examining (1) beliefs
about the commitment to sel f -
regulation through reporting signifi-
cantly impaired or incompetent col-
leagues, (2) preparedness to report,
(3) personal experiences with these
difficult situations, and (4) actions
taken when confronted with impaired
or incompetent colleagues.

METHODS
Survey Design and Testing
For this 2009 survey, we revised the
professionalism questionnaire that we
had administered in 2004.9,16 The re-
visions added items focused specifi-
cally on physician behaviors when con-
fronted with a colleague who was
impaired or otherwise incompetent to
practice. We also revised specific sur-
vey items that had not adequately dis-
criminated among respondents (ie, had
ceiling effects whereby almost all phy-
sicians agreed with a given state-
ment). We based revisions on find-
ings from 4 focus groups involving 40
total physicians and recommenda-
tions from an interdisciplinary expert
advisory group with 15 members. We
conducted a pretest, mailing the sur-
vey to 21 physicians to ensure that the
survey administration process worked
appropriately. The final survey was 7
pages long and contained 110 indi-
vidual survey items (the survey is avail-
able from the authors by request). The
Massachusetts General Hospital insti-
tutional review board approved the fi-
nal survey.

Sample
Using the AMA 2008 Masterfile, all US
physicians in primary care (family prac-
tice, internal medicine, and pediat-
rics) and 4 non–primary care special-

ties (anesthesiology, cardiology, general
surgery, and psychiatry) were identi-
fied. Excluded were all osteopathic phy-
sicians, resident physicians, and phy-
sicians in federally owned hospitals;
those with no address; those who re-
quested not to be contacted; and those
who were retired. From this pool of eli-
gible participants, we randomly se-
lected 500 physicians within each of the
7 specialties (total sample, 3500).

Survey Administration
The questionnaire was administered by
the Center for Survey Research at the
University of Massachusetts–Boston.
The center sent the initial survey packet
by Priority Mail in May 2009 and in-
cluded a cover letter, fact sheet, ques-
tionnaire with a sticker on the back
containing the random participant iden-
tification number, postage-paid re-
turn envelope, and a $20 incentive. The
center made telephone calls to all non-
respondents to solicit participation, and
2 additional mailings were sent to all
nonrespondents.

Dependent Variables
Physicians’ beliefs about reporting were
assessed using the question, “Please rate
the extent to which you agree with the
following statement . . . Physicians
should report all instances of signifi-
cantly impaired or incompetent col-
leagues to their professional society,
hospital, clinic, and/or other relevant
authorities.” Response categories were
“completely agree,” “somewhat agree,”
“somewhat disagree,” or “completely
disagree.” For the multivariable analy-
sis described below, a new dichoto-
mous variable was created that com-
pared physicians who “completely
agree” with physicians who gave any
other response. We focused on the
“completely agree” response because
the AMA Code of Ethics, the Charter
on Medical Professionalism, and many
state mandates require physicians to re-
port all instances of colleagues whose
practice of medicine is significantly im-
paired or incompetent.

Two survey items were used to as-
sess physicians’ preparedness for deal-

ing with impaired or incompetent col-
leagues. Physicians were asked to rate
the extent to which “you feel prepared
to deal with colleagues who practice
medicine while they are impaired” and
“you feel prepared to deal with col-
leagues who are incompetent in their
medical practice.” Response catego-
ries were “very prepared,” “somewhat
prepared,” “very unprepared,” and
“somewhat unprepared.” For the mul-
tivariable analysis described herein, a
new dichotomous variable was cre-
ated that combined “very prepared” and
“somewhat prepared” into one group
and “very unprepared” and “some-
what unprepared” into another.

Two survey items were used to ex-
amine physician behavior about report-
ing colleagues: “In the last three years,
have you had direct, personal knowl-
edge of a physician who was impaired
or incompetent to practice medicine in
your hospital, group, or practice?” and
“In the most recent case, did you re-
port that physician to a hospital clinic,
professional society, or other relevant
authority?” Response categories were
“yes” and “no.”

The survey further asked physi-
cians with direct, personal knowledge
of an impaired or incompetent col-
league to report whether there had been
a time in the past 3 years when they did
not report because of any of the fol-
lowing reasons or beliefs: “someone else
was taking care of the problem,” “noth-
ing would happen as a result of the re-
port,” “the physician would be exces-
sively punished,” “it could easily
happen to you,” and “it was not your
responsibility.” The survey also asked
if physicians did not report because of
fear of retribution or lack of knowl-
edge about how to report. All physi-
cians were asked to respond “yes” or
“no” for each of the items.

Independent Variables
The study hypothesis was that the
dependent variables described above
could be affected by the following
physician and practice characteristics:
physician sex, race/ethnicity (self-
reported as African American [non-
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Hispanic], Asian, Hispanic, Native
American, Pacific Islander, white
[non-Hispanic], or other, with white
and Asian combined into a “not
underrepresented minority” category,
other categorized on a case-by-case
basis, and the remainder combined
into an “underrepresented minority”
category), specialty, graduate of a US
medical school (yes/no), number of
years in practice (!10, 10-19, 20-29,
"30), and practice organization (hos-
pital or clinic, university or medical
school, group practice, solo or
2-person practice, other).

Another hypothesis was that the mal-
practice environment in which physi-
cians practice may affect beliefs, pre-
paredness, and reporting behaviors. As
a proxy for this, data from the 2009 Na-
tional Practitioner Database were used
to calculate the total malpractice claims
paid per physician per state. These data
were grouped into tertiles (eg, low, me-
dium, and high) for the multivariable
analysis.17

Analyses
Univariate and bivariate relationships
in the data were examined. To test for
significant differences between groups,
2-sided t tests (continuous variables) or
#2 tests (categorical variables) were used
as appropriate. A multivariable model
was constructed based on the bivari-
ate analysis.

Separate multivariable logistic regres-
sion models were fitted to evaluate the
association of outcomes (beliefs about
reporting; preparedness to deal with,
knowledge of, and reporting of impaired
or incompetent colleagues) with the
independent variables described above.
Adjusted percentages and standard
errors were obtained from these
models.18

Further examination included the
reasons for not reporting an impaired
or incompetent colleague to relevant
authorities among those who said they
did not report. Multivariable analysis
of reasons for not reporting were not
conducted, owing to small sample
sizes. All analyses used weights that
accounted for the sampling design and

nonresponse and were conducted in
SAS version 9.2 (SAS institute Inc,
Cary, North Carolina) and SUDAAN
version 10.0.1 (RTI International,
Research Triangle Park, North Caro-
lina).

RESULTS
Of the 3500 sampled physicians, 562
were ineligible because they were de-
ceased, out of the country, practicing
a nonsampled specialty, on leave, or not
currently providing patient care. Of the
remaining 2938 eligible physicians,
1891 completed the survey, yielding an
overall response rate of 64.4%. Re-
sponse rates by physician specialty were

72.7% (pediatrics), 67.5% (family prac-
tice), 65.1% (surgery), 64.6% (anes-
thesiology), 64.0% (psychiatry), 60.8%
(internal medicine), and 50.6% (car-
diology).

TABLE 1 shows characteristics of the
survey respondents. Based on weighted
data, 67% of respondents were men, and
10% were underrepresented minori-
ties. Twelve percent of respondents had
been in practice for less than 10 years,
28% for 10 to 19 years, 31% for 20 to
29 years, and 29% for 30 years or
longer. In terms of primary practice
type, 40% worked in group practices
(more than 2 persons), 22% in solo or
2-person practices, 19% in hospitals or

Table 1. Characteristics of Respondents (N=1891)a

Characteristic No.

%

Unweighted Weightedb

Sex
Men 1284 70 67
Women 539 30 33

Race/ethnicityc

Not underrepresented minority 1648 91 90
Underrepresented minority 168 9 10

Specialty
Anesthesiology 259 14 11
Cardiology 218 12 6
Family practice 269 15 22
General surgery 263 14 7
Internal medicine 249 14 29
Pediatrics 297 16 15
Psychiatry 255 14 10

Type of medical school graduate
US 1331 73 72
International 494 27 28

Years in practice
!10 210 11 12
10-19 464 25 28
20-29 569 31 31
"30 579 32 29

Practice organization
Hospital or clinic 343 19 19
University or medical school 117 6 5
Group 744 41 40
Solo or 2-person 401 22 22
Other 223 12 13

Total malpractice claims paid per practicing
physician in state in which physician practices

Low (0.003-$0.007) 629 34 35
Medium (0.008-!0.011) 582 32 33
High ("0.011) 619 34 32

aNot all respondents answered all questions.
bEstimates obtained using weights that account for sampling design and nonresponse.
cSee “Methods.”
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clinics, and 5% in a university faculty
practice plan or medical school.

Beliefs About the Commitment
to Report Impaired
or Incompetent Colleagues
TABLE 2 presents regression-adjusted
percentages of physicians who com-
pletely agree with the statement “phy-
sicians should report all instances of
significantly impaired or incompetent
colleagues to their professional soci-
ety, hospital, clinic and/or other rel-
evant authority.” Overall, 64% of phy-
sicians completely agreed with this
statement. Women physicians were

significantly more likely than men to
completely agree, as were graduates of
US medical schools compared with
those graduating from non-US medical
schools. Years in practice were signifi-
cantly associated with beliefs; how-
ever, this association was not linear.
Rather, the trend was S-shaped, with
those in practice for 10 to 19 years and
those in practice for more than 30
years being less likely than other
physicians to completely support
reporting.

Practice organization was signifi-
cantly associated with complete agree-
ment about reporting impaired and

incompetent colleagues. Physicians
practicing in hospitals or clinics were
most likely to completely endorse
reporting, followed by those practic-
ing in a university or medical school.
Physicians in solo or 2-person prac-
tices and in group practices were
least likely to completely support
reporting.

The malpractice environment was
also significantly associated with be-
liefs about reporting. Physicians prac-
ticing in areas with low numbers of mal-
practice claims were significantly more
likely than those practicing in areas with
medium or high numbers to com-

Table 2. Beliefs About and Preparedness for Dealing With Impaired or Incompetent Colleagues

Characteristic

Completely Agree Physicians
Should Report All Impaired
or Incompetent Colleagues

Very or Somewhat Prepared
to Deal With

Impaired Colleagues

Very or Somewhat Prepared
to Deal With

Incompetent Colleagues

No. (%) [95% CI]a P Value No. (%) [95% CI]a P Value No. (%) [95% CI]a P Value
Total 1120 (64) 1208 (69) 1126 (64)
Sex

Men 759 (61) [58-64]
.02

894 (69) [66-73]
.07

839 (65) [62-68]
.01

Women 361 (68) [64-73] 314 (64) [59-69] 287 (58) [53-63]
Race/ethnicityb

Not underrepresented minority 1024 (64) [61-67]
.21

1095 (67) [65-70]
.57

1022 (63) [60-65]
.64

Underrepresented minority 96 (58) [50-67] 113 (70) [62-78] 104 (65) [56-73]
Specialty

Anesthesiology 163 (65) [59-71] 191 (76) [70-81] 193 (77) [71-82]
Cardiology 121 (63) [56-69] 140 (63) [56-70] 136 (63) [56-70]
Family practice 163 (63) [57-69] 163 (65) [59-71] 143 (57) [51-63]
General surgery 165 (65) [59-71] .94 187 (71) [65-76] !.001 175 (66) [60-72] !.001
Internal medicine 150 (62) [56-68] 167 (68) [62-74] 157 (6) [58-70]
Pediatrics 196 (66) [61-72] 167 (59) [54-65] 160 (58) [52-64]
Psychiatry 162 (63) [57-69] 193 (76) [70-81] 162 (62) [56-69]

Type of medical school graduate
US 870 (67) [64-70]

!.001
871 (67) [64-70]

.57
800 (62) [58-64]

.14
International 250 (56) [51-61] 337 (69) [64-74] 326 (66) [61-71]

Years in practice
!10 147 (71) [63-78] 134 (69) [62-76] 131 (68) [61-75]
10-19 295 (62) [57-67]

.02
273 (61) [56-66]

.009
248 (55) [50-60]

.001
20-29 364 (67) [62-71] 381 (67) [63-72] 363 (64) [59-69]
"30 314 (59) [54-64] 420 (73) [69-78] 384 (67) [62-72]

Practice organization
Hospital or clinic 231 (70) [65-76] 230 (69) [63-74] 215 (63) [57-69]
University or medical school 79 (66) [56-77] 88 (80) [73-88] 82 (72) [63-81]
Group 450 (61) [57-65] .01 480 (66) [62-70] .04 439 (59) [55-64] .13
Solo or 2-person 216 (58) [53-64] 273 (69) [63-74] 258 (66) [60-71]
Other 144 (70) [63-76] 137 (64) [57-71] 132 (64) [57-71]

Total claims paid per practicing physician
Low (0.003-$0.007) 415 (68) [64-72] 402 (67) [62-71] 374 (63) [59-67]
Medium (0.008 ! −0.011) 338 (60) [55-64] .03 393 (68) [64-72] .82 364 (62) [58-67] .98
High ("0.011) 367 (63) [58-67] 413 (68) [64-73] 388 (63) [58-67]

Abbreviation: CI, confidence interval.
aNumbers are unadjusted; all percentages are adjusted. All estimates were obtained using multivariable analysis controlling for all variables shown in the table.
bSee “Methods.”
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pletely agree that physicians should re-
port all instances of impaired or incom-
petent colleagues.

Preparedness to Deal With
Impaired or Incompetent
Colleagues
Table 2 shows the ratings by physi-
cians of their own preparedness to deal
with impaired colleagues. Overall, 69%
of physicians said they were very or
somewhat prepared. Among the spe-
cialties, anesthesiologists and psychia-
trists were most likely and pediatri-
cians were the least likely to feel very
or somewhat prepared. Physicians prac-
ticing in medical school and univer-
sity settings were significantly more
likely to report being prepared than
those in other practice settings.

Table 2 also shows ratings by phy-
sicians of their own preparedness to
deal with incompetent colleagues. Simi-
lar to the data concerning impaired col-
leagues, 64% of physicians overall re-
ported being prepared to deal with
colleagues who were incompetent in
their medical practice, and preparedness
varied by specialty and professional age.
However, unlike preparedness to deal
with impaired colleagues, for which no
significant difference was found be-
tween men and women physicians,
women were significantly less likely
than men to report being prepared to
deal with incompetent colleagues.

Experiences With Impaired
and Incompetent Colleagues
Seventeen percent (n=309) of physi-
cians reported having direct personal
knowledge of an impaired or incom-
petent physician colleague in their hos-
pital, group, or practice in the last 3
years. Only physician specialty was sig-
nificantly associated with direct per-
sonal knowledge (TABLE 3), with an-
esthesiologists being the most likely and
pediatricians being the least likely to re-
port such knowledge.

As shown in Table 3, 67% of physi-
cians with knowledge of an impaired
or incompetent colleague reported that
individual to a hospital, clinic, profes-
sional society, or other relevant author-

ity. Underrepresented minority physi-
cians were significantly less likely than
other physicians to report, as were in-
ternational medical graduates com-
pared with graduates of US medical
schools.

Practice organization was signifi-
cantly associated with reporting. Sev-
enty-six percent of physicians practic-
ing in hospitals and 77% of those in
universities or medical schools who had
knowledge of an impaired or incom-
petent colleague reported that col-

league to the relevant authority. In con-
trast, only 44% of physicians with such
knowledge in solo or 2-person prac-
tices reported that colleague.

Reasons for Failing to Report
The FIGURE shows the reasons why
physicians did not report an im-
paired or incompetent colleague at
least once in the past 3 years. Among
the 309 with such knowledge, the
most frequently cited reason for not
reporting was the belief that some-

Table 3. Experiences With Impaired or Incompetent Colleagues

Characteristic

Had Direct Personal
Knowledge of a Physician

Who Was Impaired or
Incompetent to Practice

Medicine in Hospital, Group,
or Practice

Reported Impaired
or Incompetent Colleague

to a Hospital, Clinic,
Professional Society,

or Other Relevant Authority

No. (%) [95% CI]a P Value No. (%) [95% CI]a P Value
Total 309 (17) 204 (67)
Sex

Men 240 (17) [15-19]
.40

156 (66) [59-73]
.84

Women 69 (15) [12-19] 48 (67) [55-80]
Race/ethnicityb

Not underrepresented minority 282 (16) [14-18]
.85

190 (68) [62-74]
.02

Underrepresented minority 27 (17) [10-24] 14 (47) [28-66]
Specialty

Anesthesiology 72 (26) [20-31] 52 (67) [56-79]
Cardiology 37 (17) [11-22] 21 (68) [53-83]
Family practice 43 (17) [12-21] 32 (71) [59-83]
General surgery 51 (19) [14-24] !.001 33 (71) [56-85] .32
Internal medicine 37 (16) [11-20] 21 (59) [44-73]
Pediatrics 25 (9) [6-12] 13 (54) [35-73]
Psychiatry 44 (18) [13-23] 32 (77) [66-87]

Type of medical school graduate
US 236 (18) [15-20]

.13
175 (73) [66-79]

!.001
International 73 (14) [10-18] 29 (45) [32-58]

Years in practice
!10 29 (14) [9-20] 25 (79) [61-96]
10-19 60 (15) [11-19]

.14
38 (66) [53-78]

.14
20-29 127 (20) [16-23] 88 (70) [61-79]
"30 93 (15) [12-18] 53 (57) [46-69]

Practice organization
Hospital or clinic 65 (19) [14-24] 49 (76) [63-88]
University or medical school 24 (20) [12-29]

.24
18 (77) [59-94]

.002Group 131 (17) [14-20] 90 (71) [63-80]
Solo or 2-person 63 (16) [11-20] 29 (44) [30-57]
Other 26 (11) [7-16] 18 (62) [42-82]

Total claims paid per practicing physician
Low (0.003-$0.007) 113 (18) [15-22] 80 (67) [58-77]
Medium (0.008-0 ! .011) 98 (16) [12-19] .37 63 (64) [54-75] .91
High ("0.011) 98 (15) [12-19] 61 (66) [57-76]

Abbreviation: CI, confidence interval.
aNumbers are unadjusted; all percentages are adjusted. All estimates were obtained using multivariable analysis control-

ling for all variables shown in the table.
bSee “Methods.”
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one else was taking care of the prob-
lem (19% [n=58]), followed by the
belief that nothing would happen as
a result of the report (15% [n=46]).
Other reasons for failing to report
included fear of retribution (12%
[n = 36]), the belief that reporting
was not their responsibility (10%
[n=30]), or that the physician would
b e e x c e s s i v e l y p u n i s h e d ( 9 %
[n=27]).

COMMENT
These national data regarding physi-
cians’ beliefs, preparedness, and actual
experiences related to impaired and
incompetent colleagues raise impor-
tant questions about the ability of
medicine to self-regulate. More than
one-third of physicians do not com-
pletely support the fundamental belief
that physicians should report col-
leagues who are impaired or incompe-
tent in their medical practice. This
finding is troubling, because peer
monitoring and reporting are the
prime mechanisms for identifying
physicians whose knowledge, skills,
or attitudes are compromised. Similar
to suspected cases of child or spousal
abuse, in which physicians are legally
mandated to alert relevant authorities,
physicians are required by the AMA
Code of Ethics to report colleagues
whom they suspect are unable to

practice medicine safely because of
impairment or incompetence. Clearly,
additional efforts on the part of medi-
cal societies, specialty and accrediting
organizations, and hospitals are
needed to reinforce the responsibili-
ties of the medical community and to
prepare physicians to deal with these
difficult situations.

Physician education around report-
ing may be most needed among phy-
sicians in solo and dual practices, in
which more than 40% of respondents
did not completely agree with the pro-
fessional responsibility to report im-
paired or incompetent colleagues.
Moreover, whereas physicians in this
group were no less likely than those in
other practice organizations to have di-
rect knowledge of an impaired col-
league, fewer than half reported that
colleague to an authority. The isola-
tion of solo or dual practice may make
it difficult for physicians in such prac-
tices to know about reporting proce-
dures. Another possibility is that these
physicians are heavily dependent on re-
ferrals and fear either retribution or a
loss of reputation. Further study is
needed to understand how this prac-
tice dynamic affects physicians’ be-
liefs about self-regulation and the best
methods for ensuring that physicians
in small practices can access reporting
mechanisms when necessary.

The findings also support and
extend prior research concerning phy-
sicians who are outside the majority
(ie, underrepresented minorities and
international medical school gradu-
ates). For these physicians, reporting
an impaired or incompetent colleague
may pose particular challenges.
Underrepresented minority physicians
are equally likely to endorse the com-
mitment to report, to feel prepared to
deal with impaired or incompetent
colleagues, or to have encountered
such colleagues—yet more than half
of these physicians did not report.
International medical graduates dem-
onstrated a similar pattern, although
they are also less likely than US gradu-
ates to endorse reporting. Further
research should examine whether
these physicians feel particularly vul-
nerable to retribution or loss of repu-
tation because of their “outsider” sta-
tus.

These data on why physicians do
not report colleagues have practical
implications for improving physician
reporting systems. First, it is clear that
a reliance on self-regulation is not suf-
ficient to ensure that reporting will
occur. This suggests the need for
stronger external regulation. Organi-
zations that might play a much more
significant role in managing reporting
and remediation may include profes-
sional societies, licensing groups, hos-
pitals, and patient groups. Second,
reporting systems must be designed
and maintained to protect the confi-
dentiality of the reporting physicians.
Given that physicians outside the
majority or heavily dependent on
referrals are less likely to report, it is
critical that their fears of retaliation be
adequately addressed to increase the
likelihood that they will feel able to
report when necessary. Third, some
underreporting appears related to phy-
sicians’ beliefs that nothing will hap-
pen as a result of the report. One way
to address this is to provide physician
reporters with confidential feedback
about the outcomes of any actions
taken based on the report. These
changes would likely address several

Figure. Reasons for Failing to Report an Impaired or Incompetent Colleague in Last 3 Years

0 10 20 30

Physicians With Direct Personal Knowledge
of an Impaired or Incompetent Colleague, %

Thought someone else was taking care of
the problem

Believed nothing would happen as a result
of the report

Fear of retribution

Believed it was not your responsibility

Believed person would be excessively
punished

Did not know how to report

Believed it could easily happen to you

Percentages are unadjusted. All physicians reporting direct personal knowledge of an impaired or incompetent
colleague (n=309) were asked to respond “yes” or “no” to each item; percentages will not sum to 100%.
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of the more frequent reasons for non-
reporting.

This study has several limitations.
First, because of reliance on voluntary
disclosure of failure to report im-
paired and incompetent colleagues,
these failures may be viewed as nega-
tive, and the results likely represent a
lower-bound estimate of the actual
frequency of nonreporting. Second, al-
though the response rate was rela-
tively high for a physician survey, non-
response bias might exist. Attempts
were made to adjust for the possible bias
through weighting, but such adjust-
ments are imperfect. Third, the accu-
racy of the respondents’ beliefs about
whether their colleagues were, in fact,
impaired or incompetent cannot be
verified. Physicians may have made er-
roneous judgments about their col-
leagues’ functioning and competence.
It is possible that what a physician re-
ported as incompetence may have been,
for example, a difference of opinion re-
garding a diagnosis or treatment plan.
Survey methods do not allow determi-
nation of exactly how often this mis-
classification happens.

Overall, this study calls into ques-
tion the willingness and ability of
physicians to identify and report col-
leagues whose ability to practice
medicine is impaired by alcohol or
drug use or by physical or mental ill-
ness, as well as those incompetent to
practice because of deficits in knowl-
edge and skills. These findings fur-
ther suggest that a large number of
practicing physicians do not support
the current process of self-regulation:
it is underused and appears to have
several major shortcomings, includ-
ing a perceived lack of anonymity
and efficacy. All health care profes-
sionals, from administrative leaders
to those providing clinical care, must
understand the urgency of prevent-
ing impaired or incompetent col-
leagues from injuring patients and
the need to help these physicians
confront and resolve their problems.
The system of reporting must facili-
tate, rather than impede, this pro-
cess. Reliance on the current process
results in patients being exposed to
unacceptable levels of risk and in
impaired and incompetent physicians

possibly not receiving the help they
need.
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A Model of Disruptive Surgeon Behavior in the
Perioperative Environment

Amalia Cochran, MD, FACS, William B Elder, PhD

BACKGROUND: Surgeons are the physicians with the highest rates of documented disruptive behavior. We
hypothesized that a unified conceptual model of disruptive surgeon behavior could be devel-
oped based on specific individual and system factors in the perioperative environment.

STUDY DESIGN: Semi-structured interviews were conducted with 19 operating room staff of diverse occupa-
tions at a single institution. Interviews were analyzed using grounded theory methods.

RESULTS: Participants described episodes of disruptive surgeon behavior, personality traits of perpetra-
tors, environmental conditions of power, and situations when disruptive behavior was
demonstrated. Verbal hostility and throwing or hitting objects were the most commonly
described disruptive behaviors. Participants indicated that surgical training attracts and creates
individuals with particular personality traits, including a sense of shame. Interviewees stated
this behavior is tolerated because surgeons have unchecked power, have strong money-making
capabilities for the institution, and tend to direct disruptive behavior toward the least
powerful employees. The most frequent situational stressors were when something went
wrong during an operation and working with unfamiliar team members. Each factor group
(ie, situational stressors, cultural conditions, and personality factors) was viewed as being
necessary, but none of them alone were sufficient to catalyze disruptive behavior events.

CONCLUSIONS: Disruptive physician behavior has strong implications for the work environment and patient
safety. This model can be used by hospitals to better conceptualize conditions that facilitate
disruptive surgeon behavior and to establish programs to mitigate conduct that threatens pa-
tient safety and employee satisfaction. (J Am Coll Surg 2014;219:390e398. ! 2014 by the
American College of Surgeons)

Disruptive conduct by physicians is increasingly cited as a
problem in health care systems. The American Medical
Association has defined disruptive physician behavior as
“Conduct, whether verbal or physical, that negatively af-
fects or that potentially may negatively affect patient care
disruptive behavior. (This includes but is not limited to
conduct that interferes with one’s ability to work with
other members of the health care team).”1

Disruptive behavior can be overtly intimidating, such
as inappropriate anger or threats, or passive conduct,
such as avoiding assignments or demonstrating an unco-
operative attitude toward work tasks. This behavior can
be intentional or might occur with lack of awareness of
its effects. Health care professionals in positions of power
often exhibit these behaviors, and surgeons in particular
have been documented as frequent offenders by both co-
workers and patients.2,3 The downstream effects of
disruptive and intimidating physician behaviors are pro-
tean, and include decreased patient satisfaction, increased
risk of patient harm, increased rates of staff attrition, and
increased rates of litigation.
Although surgeons are most commonly identified as

the perpetrators of disruptive behavior in the health
care environment, no study has described the different
modalities of disruptive behaviors that are commonly
exhibited. In addition, no unifying model provides a
framework for the occurrence of disruptive behaviors by
surgeons. We hypothesized that semi-structured inter-
views and grounded theory analysis would generate a
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robust description of disruptive surgeon behavior,
including catalysts for this behavior.

METHODS
The research design selected for this qualitative project fol-
lowed a grounded theory methodological approach.4-6 As
defined by Strauss, this theory stresses extensive use of in-
terviews in conducting research, highlighting the need for
data immersion by the researcher to understand processes.5

The aim of grounded theorymethods was to produce inno-
vative theory that is “grounded” in data collected from par-
ticipants on the basis of the complexities of their lived
experiences in a social context. The goal of this research
project was to generate theory about the types and causes
of disruptive surgeon behavior in the perioperative envi-
ronment from the collected data. Use of the grounded the-
ory process allowed us to explain how those that work in
the operating room perceive disruptive surgeon behavior.

Participants
After receiving IRB approval, the study’s participants were
recruited at a single academic hospital setting through
email requests for participants for a study on disruptive
behavior by surgeons in the operating room. The final
number of participants was determined by data saturation,
and maximum variation of interviewees was sought to
gather a wide range of experiences. Maximum variation
was accomplished in the study by selecting participants
from among those who responded to email to gather
data from participants from a wide range of experiences.
Participants were sought until information gathered
from interviews no longer deepened or contradicted previ-
ous data.4 Participants were purposively sampled with an
eye to achieving maximum variation with respect to age,
sex, and occupation to increase the likelihood that the
findings would incorporate different perspectives.7

Data acquisition
A single interviewer with no personal or professional ties
to the interviewees conducted all of the semi-structured
interviews confidentially (WBE). Two broad questions
addressing interviewees’ experiences with disruptive sur-
geons and the meaning they made of those experiences
guided the individual interviews. The first question was,
“Can you tell me about a time when you saw a surgeon
demonstrate disruptive behavior?” The participants spent
10 to 20 minutes responding to this question. The second
question, which took 30 to 40 minutes to discuss, was,
“Please explain why you believe the surgeon behaved in
this way.” More specific auxiliary questions focused par-
ticipants’ answers on particular concerns raised in the

context of interviewee responses. The interviews were
audiorecorded and transcribed. After the interview, each
participant had the opportunity to review and approve
his or her transcript for accuracy as a way to perform
“member checking;” that is, to achieve trustworthiness
and ensure that the data honored the meaning as
conceived by the participants.8,9 Both investigators had
access to and reviewed all interview transcripts.
Study participants chose their own pseudonyms. The in-

vestigators removed education, religious affiliation, voca-
tion, marital status, and names of any institution from
transcripts to protect the confidentiality of participants.
After the interview, each participant had the opportunity
to review and approve his or her transcript for accuracy
of content. This allowed them to confirm that any identi-
fying information was removed, as well as to allow them to
add, remove, or modify any portion of the transcript.
Throughout data collection, the investigators recorded

impressions and ideas in journals. These notes were
analyzed as well. Therefore, multiple sources provided
confirmation of data, enhancing the study’s rigor.10

Data analysis
Grounded theory methodology is based on the process of
analyzing the narratives of interviewees, then developing
codes, categories, and themes that are grounded in their
descriptions, and, finally, generating hypotheses about
how these themes interplay.4,10 Throughout the study,
the authors maintained self-reflective journals, as well as
analytic and theoretical memos according to the principles
of grounded theory design.6,11-13 This procedure created
documentation of observations during data collection,
including how data were organized into categories, con-
nections made between pieces of data, processes that devel-
oped, and identification of various themes expressed by the
participants. The two authors met regularly to analyze
data, including providing feedback, challenging one an-
other’s data analysis, adding to emerging thoughts, consul-
ting for ongoing feedback on codes and emerging themes,
and bringing to light one another’s own subjectivities as re-
searchers. The credibility of this qualitative study was
achieved through a triangulation of data sources, including
participant checking, peer debriefing, and audit trails.14

In accordance with grounded theory analysis, data were
analyzed using open, axial, and selective coding.6 First, in
open coding, the data were organized into pieces of
meaning formed by phrases, sentences, or paragraphs in
which the participants expressed their experiences. These
verbal elements were then organized into theme-based
categories. Second, in axial coding, these categories were
compared to determine inter-relationships.15 The cate-
gories were continually revised as new data were obtained
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and analysis became more complex (eg, categories were
redefined to include various subcategories). The cate-
gories evolved, eventually forming a theory of partici-
pants’ experiences.15 Finally, in selective coding, an
overarching theory was determined, based on a core cate-
gory that subsumed all others, and on the relationships
between different participants’ experiences.6,15 The result
was a 4-component model of these experiences.

RESULTS
All 19 participants worked in the perioperative environ-
ment of the same academic medical center at the time
of their interview in 2012. In terms of occupation, 5 par-
ticipants were medical students, 4 were anesthesiology
faculty members, 4 were general surgery residents, 4
were perioperative nurses, and 2 were scrub technicians.
Demographics of participants are documented in Table 1.
The following 4 themes about the disruptive behavior

of surgeons were indicated through data analysis, partici-
pant checking, peer debriefing, and examination of the
audit trail: categories of disruptive behavior, situational
stressors, cultural conditions, and personality traits.

Categories of disruptive behavior
Participants observed a range of behaviors that were disrup-
tive to the surgical environment, the most common of
which was verbal hostility (see Table 2). Fifteen interviewees
reported instances inwhich theywitnessed a surgeon demon-
strate verbal hostility by “yelling,” “swearing,” making
“offensive comments,” “blaming” others for difficulties,
“threatening,” or making “disparaging remarks” about
others’ capacities. Interviewees described the aim of this hos-
tility was to berate, intimidate, cause a feeling of deficiency,
or evoke a sense of shame. For example, 3 interviewees

described being told, “You’re killing the patient!” and 3
mentioned instances when surgeons had said to them,
“You’re an idiot!” Interviewees reported that these verbal out-
bursts and comments created anxiety and discomfort in the
operating environment, as well as fear of escalated behavior.
Physical tantrums, manifested by throwing of objects

or hitting or kicking walls or equipment (eg, buckets,
tray stands, etc), were another common form of disrup-
tive behavior and reported by 12 participants. Throwing
was typically preceded by yelling, with subsequent
throwing of a nearby object or an object already in the
surgeon’s hands. For example, interviewees recounted in-
stances when frustrated surgeons threw cell phones,
pagers, scalpels, or medical supplies into the air, toward
the wall, or on the floor. Participants also described in-
stances when these objects veered or bounced and inad-
vertently hit others in the room. Respondents perceived
tantrum throwing as resulting in more errors in a surgical
procedure and escalating demonstrations of anger. In the
most grievous reports, 7 participants described cases of
physical assault, including being pushed, grabbed, jabbed,
hit, or having objects thrown directly at them. These de-
scriptions involved being yelled at when being grabbed by
the arm, or yelled at and then hit on the back or side.
Nine interviewees described situations in which their

concern for patient safety directly conflicted with the
desire of the surgeon to efficiently complete the case.
This included times when staff was concerned the patient
was at a high risk for morbidity and/or harm, when there
was doubt as to whether the case should proceed as
planned, or when taking precautions that the surgeons
believed were unjustified. Interviewees reported being in
a difficult position when they wanted to stand up for
the patient in the face of opposition from the surgeon
who was preoccupied with time pressures. For example,
all anesthesiologists reported being pressured to admin-
ister more anesthetic than was safe or necessary during
moments when surgeons attributed difficulties to a need
for additional sedation. Participants also described occa-
sions when surgeons insisted that multiple cases could
be done simultaneously and that they, therefore, should
have access to more than one operating room and team.
Another form of disruptive behavior was refusal to

work with unfamiliar staff or with staff in training. Seven
interviewees reported that surgeons demanded to work
with the same staff each day, and when new staff was
assigned to the operating room, surgeons would berate
them, resist their help, or stop the surgery. Interviewees
indicated that they believed that working with established
staff allowed for greater familiarity, expediency of
communication, and avoided the additional effort of
training by the surgeons.

Table 1. Interviewee Demographics
Demographics

Age, y, median (IQR) 33 (28!44)
Sex, n

Male 9

Female 9

Race, n

White 13

Asian American 4

Hispanic 1

African American 1

Highest level of education, n

Some college/associate’s degree 2

Bachelor’s degree 9

MD 8

IQR, interquartile range.
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Situational stressors fostering disruptive behavior
Interviewees provided several factors that are consistent
with situational stressors (Table 3). Inappropriate
conduct by surgeons most often occurred when an unex-
pected complication arose during surgery. Ten inter-
viewees explained that during these unpredictable
moments, surgeons might believe they are not in control,
and the risk of patient morbidity and mortality escalates.
They might also perceive additional stress because they
believe they are acting alone to find a solution and will
ultimately be blamed should the situation escalate or
not resolve. Disruptive behavior can result from a surgeon
believing that, despite best efforts, there is nothing he or
she can do to prevent patient deterioration.
Working with unfamiliar staff was also mentioned

frequently as a source of frustration for surgeons. Eight
participants mentioned that disruptive surgeons were
known to escalate their behavior when working with staff
that were not his or her normal operating room team. In-
terviewees explained that the technical difficulty of surgery
is ameliorated by the routine of having expectations for the
rhythm of a procedure. Familiarity of staff with a surgeon’s
patterns allows them to anticipate steps in a procedure and
the instruments that are required at a given moment.

When this rhythm is disrupted, the frustration can build
during the course of a case until a disruptive incident
occurs.
The third most-often mentioned situational stressor for

disruptive behavior was the dual responsibility of training
learners and providing the best care for a patient. This
challenge applied to the training of surgical residents
and medical students, as well as to trainees in the other
perioperative disciplines. Five interviewees said that
teaching when performing surgery is demanding because
of the risk that the trainee might make a mistake that re-
sults in major complications. Interviewees explained that
watching someone struggle with a complicated maneuver
that you can perform yourself with proficiency can be
frustrating and can lead to outbursts. In addition, the in-
clusion of a circulating nurse trainee or scrub student can
disrupt a surgeon’s normal expectations and result in a
struggle about appropriate levels of autonomy for these
individuals as they learn how to perform their job.

Cultural conditions fostering a tolerant
environment
The power dynamics of the hospital environment
that privileged surgeons and allowed them to behave

Table 2. Disruptive Behavior Descriptions
Variants Representative comments

Verbal hostility “There is a scrub, and he is Latino. This surgeon will tell him derogatory things. Like, “What? Did you
just cross the river? Is your green card still fresh?“ “I can’t understand what they heck you’re saying.
Are you like, one of those brown people?” And he’ll use cuss words. ”

Physical tantrum “He was very angry, yelling at her [the nurse] across the desk, and then he came around the desk and
actually pinned her up against the wall and had his hand on her throat while saying, “You can’t take
my room away.” People pulled him off.”

Threat to patient safety “So we run out, we meet the patient, we get the IV started, we come into the room, I am pushing the
propofol, putting the patient to sleep, and there’s a whack between my shoulder blades, which, by the
way, when I’m giving a drug is probably not a good thing to do.”

Refusal to work with
new/different team
members

“If . I’m not in his room, he goes to my coordinator and yells at her about why I’m not in his room.
And so there’s nothing I can really do. It makes me mad .. Just being in his room is hard.”

Table 3. Situational Stressors
Factors Representative comments

Complications during surgery “It’s high stress anyway, and then the slightest thing [complication] takes it to super high stress.
But if we make mistakes, people really die. You basically have nobody to blame but yourself
at the end if somebody’s hurt by what you’re doing. And that’s a huge burden to bear.”

Working with unfamiliar staff “I work with this one surgeon. He’s very difficult. I’m definitely his security blanket. As long as
I’m in the room . there are some times when I can mess up or not have an instrument fast
enough or whatever and he never really gets mad at me, but he will get mad at everyone else
in the room. So when I have students in there, he gets very defensive. He will tell them that
they’re no good, that they’ll never be as good as me. ”

Responsibilities associated with
training

“The way you teach someone . is you allow them to operate . but you still are putting a
resident in a position where they can hurt your patient . so there’s a fairly low threshold to
tolerate . errors.”
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disruptively generated an additional theme (Table 4). The
most often mentioned reason given for the tolerance of
difficult behavior was the considerable amount of money
surgeons earned for the institution. Eleven participants
explained that surgeons were viewed as consumers of
the hospital resources and that staff was responsible to
provide the services necessary to keep surgeons satisfied,
even if it meant tolerating disruptive behavior. One inter-
viewee explained that behavior of disruptive surgeons de-
teriorates during the course of their careers from less
severe (eg, yelling, threatening, blaming) to major distur-
bances (eg, throwing objects, physical contact, leaving the
room), for which they incur no negative repercussions
from the institution because of their money-making ca-
pacity. Participants also explained that the more money
a surgical specialty made, the more disruptive behavior
was tolerated; neurosurgeons and cardiac surgeons were
most frequently described in these discussions.
Ten participants reported that surgeons demonstrated

disruptive behavior most frequently and most intensely
toward those with the least amounts of power in the hi-
erarchical structure of the perioperative environment,
particularly nurses and surgical scrub technicians. These
participants agreed that surgical technicians were espe-
cially vulnerable because their position obligates them
to attend to the surgeon’s needs, because they were on
the bottom of the power hierarchy, and because they
tended to work with the same staff in the same setting.
Those in positions of less power were frequently

women and staff of color. Eight participants reported
that men were favored in the operating room by both
male and female surgeons. Attractive women were less
frequently seen as the victims of disruptive behavior,
regardless of their level of skill or vocation, and several in-
terviewees reported male doctors preferred to work with
attractive female staff. Female participants described be-
ing called derogatory names, being hit, and witnessing
physical violence perpetrated by male surgeons toward fe-
male staff. Five interviewees reported they had witnessed
racial discrimination perpetrated by white male surgeons
toward staff of color. Most commonly reported were in-
cidents when surgeons had made comments to staff,

including telling people to return to their country of
origin, asking them about their residency status, or telling
them that their surgical skills were deficient because of
their ethnic background. For example, one participant
of color reported being told, “Maybe it’s because you’re
black that you can’t [do this] right.”
Nine participants explained that the surgeon is tradi-

tionally in a position of near-absolute power in the oper-
ating room; the surgeon orchestrates all activities and no
one checks his or her power or reprimands them when
they misbehave. Participants reported they had witnessed
more frequent disruptive behavior in academic hospitals
than in private institutions and within American hospitals
more frequently than in hospitals in other countries
where they had worked. This was attributed to the fact
that in the study institution’s academic setting, surgeons
are employed by the medical school rather than the hos-
pital and have fewer potential consequences from the hos-
pital for disruptive behavior. Participants also reported
their belief that disruptive behavior is more common in
states where nurses are not unionized because with union
support a nurse might be more likely to pursue an issue of
disruptive behavior by a surgeon.

Personality factors of those who most commonly
behave disruptively
Those who behave in a disruptive manner manifested
common personality factors (Table 5). Sixteen inter-
viewees reported that some surgeons were consistently
disruptive and acknowledged that others were consistently
kind and professional in their interactions. Surgeons who
frequently perpetrated disruptive behavior had an inter-
personal pattern of intimidating and demeaning behavior
that became particularly prominent in stressful situations.
It was these surgeons of a particularly abrasive personality
style, described as “compulsive,” “arrogant,” “detached,”
“emotionless,” and “self-interested,” who were seen as be-
ing the most apt to be triggered by situational stressors
and to take advantage of the power they hold in hospitals.
Surgery training was viewed as attracting this type of

disruptive personality. Twelve interviewees explained
that because the training process is intensive and marked

Table 4. Cultural Conditions
Factors Representative comments

Surgeons make money for the hospital “The institution gives them the signal, ‘You know what, you bring a lot of money to the
institution, and you can do whatever you like.’ And so they do .. The institution turns
its head because to fire a surgeon . you’re probably talking tens of millions of dollars.”

Exhibition of power vs least powerful “The further you go down in the power structure, the less inhibited the disruptive behavior
by surgeons. They think of those people as expendable and invisible.”

Unchecked surgeon power “The more disruptive the surgeon was . the more they got. If they whined and complained
and made a fuss, they had the power and they would get rewarded.”
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by constant stress and criticism, those more likely to suc-
ceed in surgical training were seen as perfectionistic,
self-assured people who were unperturbed by the lack
of positive reinforcement and thrived in the face of con-
stant challenge. Surgery training was thought to attract
individuals who aspired to high-powered careers and un-
questioned authority in a situation that required little
empathy or emotional connection with patients. Inter-
viewees made the distinction that it was not necessary
to have this type of personality to be proficient at tech-
nical surgical skills; however, it was beneficial to have
this personality type to succeed in surgical training and
to “fit in” with surgical culture. Although some medical
student interviewees stated that they were initially drawn
to surgery, they ultimately decided not to enter into the
field because they did not want to become like the per-
sonalities they perceived were a result of surgical training.
These same participants explained that this difficult style

of interacting was reinforced during surgery training,
which was seen as a process that made trainees feel worth-
less to make them malleable, responsive to the favor of the
instructor, and dependent on the instructor’s ideas rather
than their own intuition. In the course of an ongoing sense
of inadequacy and failure, social isolation, and lack of so-
cial support, a trainee became accustomed to a style of
learning characterized by intense criticism and hostility.
Because this was the interpersonal style by which they
were trained, surgeons were seen as recreating the same
intimidation, verbal abuse, and shaming to teach others.
Nine interviewees believed that surgeons who were

especially disruptive are those with an internalized sense
of shame or self-doubt as a result of interpersonal trauma
during their lives or because the training and socialization
into the surgery profession was traumatic. These surgeons
were especially volatile because they were struggling with
their own insecurities and fear that mistakes or complica-
tions indicated that they were poor clinicians. They
reacted to mistakes or complications with blame for

others and anger because of their desire to externalize
self-doubt. Other participants pointed out that surgeons
often acted angrily because they worried about being
thought of as possessing deficient skills and did not
handle complications well in part because of a fear that
poor outcomes would confirm their fears of inadequacy.

Grounded theory model
Figure 1 shows the model of disruptive behavior of sur-
geons that emerged from thematic analysis. The figure il-
lustrates the interactions among the themes described by
the interviewees. One interviewee suggested this model
when asked to describe why disruptive behavior occurs:
“I think it’s a combination of someone’s underlying per-
sonality traits, a culture that tolerates that type of
behavior, and specific situational stressors.”

DISCUSSION
Disruptive behaviors occur across the spectrum of health
care disciplines.16,17 However, when asked which spe-
cialties were more inclined to display disruptive and
intimidating behavior, the most frequent response to
one survey was general surgery.2 The culture of Depart-
ments of Surgery might be most accustomed to an overall
acceptance in health care of intimidating and disruptive
behaviors.18 Previous studies have highlighted a number

Figure 1. Model of disruptive surgeon behavior.

Table 5. Personality Factors
Factors Representative comments

Maladaptive personalities attracted to surgical
training and careers

“This behavior is more common in surgery than in some other specialties. If
you have a difficult personality, if you’re a contentious person, you’re not
going to go into something where one of the markers of success is high
emotional intelligence. Those dysfunctional personalities . are more likely
to go into something where they don’t have to have one-on-one contact.”

Maladaptive behaviors fostered by surgical training “The training . is high stress . no one gives you good coping skills. You’re
very rarely praised for doing a good job, but you’re always criticized for
doing a poor job. You’re trying to hold it in and not react to your attending.”

Internalized sense of shame/failure to “measure up” “When things start going wrong you feel that inadequacy and you think,
“My God .. Maybe I’m not good enough to do this.” And I think that’s
very scary . that maybe you’re not competent enough to do it.”
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of stressors surgeons face, namely, pressure from produc-
tivity demands, costs, and the threat of litigation, a hier-
archical system that privileges physicians because of their
clinical role, and the strain of very emotional situa-
tions.2,19 Although disruptive behaviors have been toler-
ated historically for all of these reasons, this
acquiescence is no longer acceptable in light of recent ev-
idence of the complex impact on the greater health care
system of disruptive physician behavior. Disruptive be-
haviors have been found to result in harm to patients,
poor patient satisfaction, increased cost of care, and loss
of staff.16,20,21 For colleagues of intimidating physicians,
disruptive events increase stress, frustration, loss of
concentration, and are damaging to teamwork and
communication.2

This study provides the first qualitative description of
disruptive surgeon behavior in the perioperative environ-
ment. Grounded theory analysis was used to generate de-
scriptions of the spectrum of disruptive surgeon behaviors
using the meaning ascribed by those most affected by the
behaviors. Expounding specifically on incidents described
by interviewees allowed us to delineate perceived charac-
teristics and conditions that enable disruptive behaviors
by surgeons in the operating room. The profound impact
that experiences, cultural factors, and determination of
why surgeons behave as they do emphasizes the need
for descriptions that use the words of those who work
in these environments and who have experienced these ef-
fects. With this approach, the conceptualization of
disruptive behavior emerged entirely from interviewees’
input. This methodology allows the meaning participants
have made of their experiences to be elicited without the
use of preconceived constructs to interpret the data.4,6,11

Participants explained that aggressive personalities were
historically drawn to surgery, where a disruptive interper-
sonal pattern might be reinforced in training through a
culture of shame. Medical students described a reticence
to pursue a career in surgery precisely because of concerns
about this sort of culture being prevalent and expressed a
desire to not become a disruptive physician. Many inter-
viewees believed that hospitals tolerated surgeons’ intim-
idation of staff because their services were lucrative for the
institution. In short, despite increasing attention to
disruptive physician behavior and external mandates
that it be addressed, those who are subject to this behavior
projected an air of pessimism that change will occur.
Previous studies of safety culture have described dispar-

ities of opinion about the cause of tension in the oper-
ating room and have therefore provided diverse
solutions. Communication failures in the operating
room are a key source of interpersonal tension, and these
communication failures relate directly to the concept of

the “inciting event” described by our interviewees.22 Eval-
uation of teamwork in the operating room using both
quantitative and qualitative methods has demonstrated
that the quality of collaboration and communication is
perceived very differently by surgeons and other team
members.23,24 Those incongruent perspectives provide a
critical nidus for communication failures.
Negative emotions generated as responses to and con-

sequences of conflict are destructive in development of
a cohesive group identity.25,26 The myriad perspectives
on sources of tension in the operating room and the
importance of shared group purpose in high-reliability
teams highlights the importance of interprofessional edu-
cation activities, particularly for novices who are learning
to navigate this complex culture.24,27 These same interpro-
fessional training exercises might also serve as reflective
opportunities for more established staff, resulting in
improved group dynamics and cohesiveness.
Participants described verbal hostility as a common

form of disruptive behavior. Control of emotions is cen-
tral to preventing escalation of potential inciting events in
the perioperative environment; misattribution and harsh
language, both behaviors described by interviewees in
this study, commonly result in transformation of task
conflict to relational conflict.25,26 Although verbal hostility
is likely a result of both learned and intrinsic personality
traits, conflict management training can mitigate this fac-
tor.25,28 Recent work by Sanfey and colleagues, identified
the need for early identification of problem residents and
remediation of their undesirable behaviors using a pro-
gram based on the highly successful model of Vanderbilt’s
Center for Patient and Professional Advocacy.29 Our find-
ings would support similar proposals for a reporting and
remediation system for faculty as well, recognizing that
altering deeply ingrained, long-held behaviors can present
a more extensive challenge.
Our study is not without limitations. First and fore-

most, all participants worked in the perioperative setting
at a single institution. Although some of them had expe-
riences at other institutions and in other clinical settings,
this did not apply to all. Therefore, some findings might
be unique to the institutional environment, highlighting
the importance of attempting to replicate these findings.
An additional shortcoming was our ability to recruit sur-
gical scrub technicians to participate in the interview pro-
cess. Although multiple attempts were made to invite
individuals in this role to participate, we simply were
not successful in completing an interview with more
than two. One of the clear themes from the completed in-
terviews with scrub technicians was the impact of the po-
wer differential between the scrub technician and the
surgeon, as well as potential apprehension surrounding
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being identified as a study participant, despite our efforts
to maintain confidentiality. The authors attribute the
inability to recruit scrub technicians to the study to a
sense of disempowerment expressed by the two who
were successfully interviewed. This also highlights the
limitation of selection bias because participants sought
the opportunity for their interviews after receiving a
recruitment email; those who chose to participate might
be individuals who had a particular interest in or specific
experiences with disruptive surgeon behavior.
As with any research design, limitations are also

inherent in qualitative methods. These limitations include
the ability to generalize findings, variations in interpreta-
tion of the data, and the interpretative power of the
data.14 It will be important over time to replicate the find-
ings of this research, including the use of quantitative ap-
proaches that would do justice to the complexity of
disruptive behavior. Mixed methods could be used to
facilitate an improved understanding and generate new
theory about disruptive physician behaviors and causes.
Credibility in a qualitative study is established through

triangulation of data sources.14 In this study, techniques
for triangulation included:

1. Participant checking: This was done through sending
the transcripts to participants to verify their words
and allowing them to modify any of their interview
materials.

2. Peer debriefing: In the case of this research, the inves-
tigators met regularly as a peer research team, chal-
lenging one another’s data analysis, adding to
emerging thoughts, raising insight into factors not pre-
viously considered, and bringing to light subjectivities
as researchers. The emerging analysis was iteratively
revisited for ongoing feedback on codes and emerging
themes, as well as the final conceptual model.

3. Audit trails: This included notes generated during data
analysis, writing down which participants mentioned
each theme, documenting which themes were ulti-
mately not included, and categorization of quotes
into concept families. This complex process provides
verification of the integrity of the analytical process.

The model generated from this study has a variety of
potential applications in an environment seeking to
address disruptive surgeon behaviors. Although situa-
tional stressors are subject to considerable individual vari-
ability, they can be addressed at both the system and the
individual level. Team member training has been identi-
fied by surgeons as a key method for improving patient
safety, and would likely contribute to increased stability
of operating room teams, creation of shared mental
models, and increased individual investment in overall

team function.23,30 Redress of inciting events at an indi-
vidual level dovetails with need for addressing personality
factors and speaks again to the relevance of conflict-
management training for surgeons and those who work
in the operative environment. As previously described
by Rogers and colleagues, conflict-management training
for surgeons would ideally foster acquisition of effective
behaviors and enhance understanding of ineffective be-
haviors.25,28 Finally, buy-in for correction of cultural con-
ditions that permit disruptive surgeon behavior must
come from the top; although cultural transformation
can initiate at any level, ultimately hospital and medical
center leadership will have to accept responsibility for cre-
ation of a safe learning environment that includes a
reporting system predicated on a clear code of conduct.31

At the authors’ institution, a new program was imple-
mented in the 2013 to 2014 academic year that meets
the criteria described by Leape and colleagues31 as a
response to The Joint Commission; the impact of this
program will be evaluated as maturation occurs but rep-
resents a resource for culture change that has been
received enthusiastically by staff and students.32

Although disruptive behavior in health care organiza-
tions is not rare and most health care providers have expe-
rienced or witnessed disruptive behavior, 40% of
clinicians do not report the intimidator or the
behavior.18,33-35 However, a culture of safety is “dependent
on teamwork, positive interactions, and collaboration.”25

Health care organizations are now required to have pro-
grams in place to protect workplace culture and to pro-
mote safety for the health care team and patients.
Tolerating disruptive behavior might appear to be
endorsed by not taking complaints seriously, which can
compromise staff morale and patient care.26 However,
the single most malleable factor in the model generated
by our interviews was the presence of a culture that toler-
ates disruptive behaviors; by simply altering this one area,
a major change in traditional surgical culture could
happen quickly. If, however, we continue to turn a blind
eye to tantrums, threats, and intimidation, and the factors
that underlie those behaviors, little can or will change.
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The Disruptive Physician:
A Legal Perspective

Michael J. Grogan, MD, JD, Paul Knechtges, MD

Rationale and Objectives: This article addresses the medical and legal implications of disruptive physician behavior. In addition, this ar-
ticle will address the appropriate use of due process in peer review of disruptive physician behavior.

Conclusions: While most hospitals and even national organizations, like the American Medical Association, have definitions for what
constitutes disruptive physician behavior, these definitions have been further examined and clarified in court rulings. These court rulings
not only further clarify what constitutes disruptive behavior but also establish a threshold for revocation/nonrenewal of a physician’s
hospital privileges.

Key Words: Disruptive physician behavior; professionalism; medical-legal issues.
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A ll physicians experience pressures and frustrations
in their careers ranging from, literally, making life-
and-death decisions in medical management to

declining income and increasing regulatory burdens (1–3).
In this high-pressure setting, events and circumstances may
be enough to ‘‘test a saint’’ (3). Anger, frustration, and
even the occasional swear can be normal human responses
when confronted with the broad range of stressors and
responsibilities in a physician’s career. However, there is a
point where a physician’s behavior can cross the line from
expected emotional responses to disruptive behavior.
Professionalism has long been seen as an ‘‘Aunt Minnie’’

(eg, you know it when you see it). The same can be said about
unprofessional behavior. Unfortunately, such subjective
descriptions are of limited value when writing hospital policy,
evaluating a physician’s behavior, or trying a case in a court of
law. Subsequently, this article will explore the legal precedents
set by court rulings in which physician behavior was deemed a
legitimate reason to revoke or refuse renewal of physician staff
privileges.
While harassment, of any form, is certainly disruptive

behavior, in terms of legal precedent, this is typically addressed
under Title IVof the 1964 Civil Rights Act and Title IX of the
Education Amendments of 1972 (4). Instead, the focus of this
article will be the other unprofessional behaviors covered
under the increasing well-defined legal precedents defining
‘‘disruptive behavior.’’

DEFINITION AND PREVALENCE DISRUPTIVE
BEHAVIOR

Asmedical professionals, we have an instinctive understanding
of what constitutes disruptive physician behavior. Many of us
may be able to recall an example of a disruptive physician from
our training and subsequent careers:

‘‘They’re out there. browbeating nurses and pharmacists,
dressing down hapless staff, belittling patients to their faces,
swearing at the tops of their voices, muttering ominous
threats, dripping sarcasm and snide innuendo, slouching in
late day after day, raging, sulking, hurling surgical instruments,
blowing off appointments, sabotaging meetings, sneering at
administrators, insulting their colleagues, refusing to answer
pages, addling their judgment with drink or drugs, breaching
sexual boundaries.’’ (3).

Disruptive behavior is a common problem, with 18%
of physician executives stating they encounter disruptive
behavior on a monthly basis in their organization and another
14% dealing with it on a weekly basis (3). The Alabama,
Kentucky, and Wisconsin state medical societies have
published data showing disruptive behavior encompasses
30% of their complaints (5). The estimated prevalence of
disruptive behavior among all US physicians is 5% (3).
Usually the disruptive behavior results from conflict between
a physician and a nurse.

The American Medical Association (AMA) states, ‘‘Per-
sonal conduct, whether verbal or physical, that negatively
affects or that potentially may negatively affect patient care
constitutes disruptive behavior. (This includes but is not
limited to conduct that interferes with one’s ability to work
with other members of the health care team.) However,
criticism that is offered in good faith with the aim of
improving patient care should not be construed as disruptive
behavior’’ (6). Disruptive behavior includes verbal assaults
that are personal, irrelevant, rude, insulting, or otherwise
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inappropriate or unprofessional. Throwing instruments, dam-
aging property, or unprofessional outbursts of anger have been
determined to be disruptive. Some say hostile, angry, abusive,
aggressive, or confrontational voice or body language is dis-
ruptive. Most agree that language or criticism directed
to the recipient in such a way as to ridicule, intimidate,
undermine confidence, or belittle is disruptive behavior.

LESSONS FROM CASE LAW

Court after court has held disruptive behavior as a legitimate
reason to revoke or refuse renewal of staff privileges as has
been evidenced in several landmark cases (7–9). Case law
varies slightly from state to state; however, the
aforementioned cases and other subsequent cases have laid
the groundwork for the Federal Healthcare Quality
Improvement Act of 1986 (10).

For example, one case involved a physician who told a nurse
that ‘‘she should get off her ass’’ and that she was a ‘‘wrench in
the works, she was obstructing patient care’’ (11). His privi-
leges were revoked and he sued the hospital. That court
held, ‘‘So, essentially, disruptive is to interrupt the ordinary
course of things, the normal course of things, is disruptive.
And, as defined in the Duquesne Law Review, the disruptive
practitioner is by definition contentious, threatening,
unreachable, insulting and frequently litigious. He will not,
or cannot, play by the rules, nor is he able to relate to or
work well with others,’’ (12).

Another case involved a surgeon who had an angry
exchangewith two anesthesiologists when an operation began
3 minutes behind schedule (13). When the anesthesiologists
attempted to explain why they were taking a few minutes to
reexamine the patient’s medical records before administering
the anesthesia to the patient on the operating table, he told
them that he ‘‘didn’t give a damn about incompetent people’s
excuses.’’ According to the anesthesiologists, he then launched
into a tirade of insults in loud and angry tones in front of the
still-conscious patient. His disruptive behavior continued
when he falsely reported to a nurse supervisor that one of
her patients had just hanged himself in their hospital room;
in fact, the patient was fine. He explained that he had intended
the episode as a ‘‘joke’’ to teach the nurse ‘‘responsibility.’’ On
another occasion, he slapped a surgical technician’s hands,
apparently as a reprimand for a perceived mistake in handling
a catheter, while she was assisting him in an operation. His
privileges were revoked. He sued to get them back and lost.

Another physician interfered with a lymph node biopsy
being performed by his archrival, another obstetrician/gyne-
cologist (14). He strode into the operating room suite and
demanded that a nurse, who was the operating room coordi-
nator, stop another physician’s operation. He did not follow
the appropriate procedure of complaining before the surgery
to the chief of surgery or to the chief of the medical staff.
He lost his privileges. He, too, sued and lost.

Therefore, virtually all courts uphold the right of a hospital
to act whenever the physician’s disruptive conduct, in the

expert opinion of the hospital authorities, ‘‘may’’ or ‘‘could’’
adversely affect patient care. This majority view is consistent
with the Federal Health Care Quality Improvement Act of
1986, which states disruptive behavior ‘‘affects or could affect
adversely the health or welfare of a patient or patients’’ (10).
The potential effect on patient care may not be presumed
but must be shown by the evidence. But a hospital need
not wait for a disruptive physician to harm a patient before
revoking a medical staff member’s privileges (15).

What is not disruptive behavior? One court has said, ‘‘Doc-
tors, like other people, have quirks, and some doctors are
more disagreeable than others. The mere fact that a doctor
is irascible, however, does not constitute good cause for termi-
nation of his or her hospital privileges’’ (16). On similar
grounds, another court concludes, ‘‘The mere fact that a
physician is irascible, however, or that he or she generally
annoys other physicians, nurses or administrators does not
constitute sufficient cause for termination of his or her
hospital privileges’’ (14). Criticism that is offered in good faith
with the aim of improving patient care should not be
construed as disruptive behavior (17). However, the right to
criticize constructively ‘‘is not a right to malign’’ (18). It has
been made very clear that ‘‘a doctor should not be cut off
from staff membership merely because he or she has criticized
hospital practices and other doctors’’ (18).

Courts generally defer to hospitals’ peer review process
when a decision to revoke or refusal to renew staff privileges
occurs. This position is supported by the AMA, which has
argued, ‘‘The vast majority of lawsuits challenging peer review
proceedings should be dismissed at the summary judgment
stage. Suits against peer reviewers should be allowed to go
forward only when the plaintiff has rebutted the presumption
that the peer review proceeding was reasonable and fair’’ (18).
‘‘Any lesser standard would deter physicians from serving as
peer reviewers and would therefore undermine the purpose
of the HCQIA’’ (18).

Rarely, courts side with the physician. One physician lost
his privileges because he complained to governing bodies
about his hospital’s practices being outside the norm (19).
Specifically, he argued the hospital did not follow appropriate
procedures in posting random on-call schedules, provided
deficient child psychiatric care, and had policies requiring
premature patient discharge when patients ran out of
insurance to cover their care. He was able to prove that his
privileges were not revoked in a reasonable belief of furthering
the quality of health care. In another case, the Tenth Circuit
upheld a district court’s finding that the peer review board
lacked immunity because the board investigated only two
patient charts before deciding to revoke the physician’s privi-
leges, which was not a reasonable effort to obtain facts (20).

POTENTIAL CAUSES OF DISRUPTIVE PHYSICIAN
BEHAVIOR

In general, physicians need to have a consistent track record
of prosocial behavior to gain acceptance into medical school,
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to complete their training, and to obtain licensure and Drug
Enforcement Agency certification. Subsequently, it is reason-
able to ask what factors may trigger disruptive behavior in this
group of individuals.
One can cite many ‘‘common sense’’ reasons such as over-

work, family strife, a dysfunctional working environment,
supervisor pressure, and anxiety. Some authors believe that
the ‘‘normal’’ stress of medical practice has been compounded
by large educational debt loads for graduating physicians,
increasing malpractice premiums, decreasing reimbursement,
and the pressure to see more patients in a shorter amount of
time (2). According to one recent survey, ‘‘This is a difficult
time for physicians with flat or declining income, rising
expectations, rising office overhead, and diminished
autonomy. Physicians are depressed about their loss of control
and enormously frustrated by the complexity of the health
care system. They bristle at the need for regulatory oversight
and have a great deal of difficulty with any non-physicians
mandating any kind of activity or behavior, clinical or other-
wise. Their frustration boils over all too easily’’ (3).
An underlying physical, mental, or behavioral disorder

causing physician impairment may provide an explanation for
new-onset disruptive physician behavior. The AMA defines
physician impairment as, ‘‘any physical, mental or behavioral dis-
order that interferes with ability to engage safely in professional
activities’’ (21). The 2000 AMA Report of the Council on
Ethical and Judicial Affairs addresses the subject of disruptive
behavior and physician impairment (22). It states, ‘‘Whether
the disruptive behavior is the manifestation of an underlying
pathology or not, it is important that it be addressed. In some
instances, processes that already are established for grievances
or for dealing with impaired workers may be expanded
or may serve as models to address disruptive physicians’’ (22).
Of note, the term physician impairment has sometimes been
inappropriately applied to physicians who have returned to
good health, are substance-free and in a monitoring program,
or have successfully completed a knowledge or skill remedia-
tion course. Subsequently, it is not appropriate to label these
physicians either impaired or disruptive.
Understanding the triggers for disruptive behavior has the

potential to prevent or ameliorate such behaviors when
managing the high stress medical environment. Moreover,
identifying underlying physical or behavioral disorders can
address treatable causes of disruptive behavior.

IMPACT OF DISRUPTIVE BEHAVIOR

Disruptive physician behavior can result in significant medi-
cal, economic, and emotional consequences. Examples
include disharmony and poor morale, increased staff turnover,
incomplete and dysfunctional communication, heightened
financial risk and litigation, reduced self-esteem among staff,
reduced public image of hospital, and unhealthy and dysfunc-
tional work environment (2,5).
The Joint Commission states, ‘‘Intimidating and disruptive

behaviors can foster medical errors, contribute to poor patient

satisfaction and to preventable adverse outcomes, increase
the cost of care, and cause qualified clinicians, administrators
and managers to seek new positions in more professional
environments. Safety and quality of patient care is dependent
on teamwork, communication, and a collaborative work
environment’’ (23).

One should not underestimate the impact of disruptive
behavior on morale. If the coworkers of the disruptive
physician see the behavior continue, they assume there was
no punishment. This is severely disheartening to those who
work hard, follow the rules, and are routinely professional.

Most important, problem behaviors can threaten the
performance of the health care team and subsequently can
adversely affect the safety and quality of patient care (24).

ADDRESSING DISRUPTIVE BEHAVIOR

The AMA provides the essential steps an organization should
take to deal with disruptive behavior (6). (Table 1) The Joint
Commission suggests 11 actions for addressing disruptive
behavior, including adopting a zero tolerance policy (25)
(Table 2).

Once the ground rules have been established, the hospital’s
peer review process must abide by three principles (Table 3).

First, they must operate with a reasonable belief that they
are improving the quality of patient care (26). Second, they
must only make their decision to revoke or refuse renewal
of staff privileges after a reasonable effort to obtain the facts
(27). The relevant inquiry under the second element ‘‘is
whether ‘the totality of the process leading up to the professio-
nal review action evidenced a reasonable effort to obtain the
facts,’’’ not a perfect effort (28). Last, they must provide a
fair hearing. This includes proper notice of the hearing, the
reasons for the proposed action and a summary of the physi-
cian’s rights at the hearing. The hearing shall be held before
an arbitrator mutually acceptable to the physician and the
health care entity, before a hearing officer who is appointed
by the entity and who is not in direct economic competition
with the physician involved, or before a panel of individuals
who are appointed by the entity and are not in direct

TABLE 1. Essential Steps that an Organization Should Take to
Deal with Disruptive Behaviors as Outlined by the American
Medical Association.

! Clearly state which behaviors will not be tolerated.

! Adopt bylaw provisions or policies for intervening in situa-

tions where a physician’s behavior is identified as disruptive.

! Establish a process to review or verify reports of disruptive

physician behavior.

! Establish a process to notify a physician whose behavior

is disruptive that a complaint has been made, allow the dis-

ruptive physician to respond to the complaint, and monitor for

improvement after intervention.

Accessed at https://www.ama-assn.org/ama/pub/physician-

resources/medical-ethics/code-medical-ethics/opinion9045.page.

Last accessed July 12, 2013.
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competition with the physician involved. The physician is
entitled to representation by an attorney or other person of
the physician’s choice, to have a record made of the proceed-
ings, copies of which may be obtained by the physician upon
payment of any reasonable charges associated with the

preparation thereof, to call, examine, and cross-examine wit-
nesses. The physician has the right to present evidence deter-
mined to be relevant by the hearing officer, regardless of its
admissibility in a court of law, to submit a written statement
at the close of the hearing. Upon completion of the hearing,
the physician involved has the right to receive the written rec-
ommendation of the arbitrator, officer, or panel, including a
statement of the basis for the recommendations, and to receive
a written decision of the health care entity, including a state-
ment of the basis for the decision.

CONCLUSION

Disruptive behavior is common and adversely impacts the
quality of patient care. Disruptive behavior, by definition, is

TABLE 2. Suggested Actions for Dealing with Disruptive Behavior from The Joint Commission.

1. Educate all team members—both physicians and non-physician staff—on appropriate professional behavior defined by the

organization’s code of conduct. The code and education should emphasize respect. Include training in basic business etiquette

(particularly phone skills) and people skills.

2. Hold all team members accountable for modeling desirable behaviors, and enforce the code consistently and equitably among all

staff regardless of seniority or clinical discipline in a positive fashion through reinforcement as well as punishment.

3. Develop and implement policies and procedures/processes appropriate for the organization that address:

a. ‘‘Zero tolerance’’ for intimidating and/or disruptive behaviors, especially the most egregious instances of disruptive behavior

such as assault and other criminal acts. Incorporate the zero tolerance policy into medical staff bylaws and employment

agreements as well as administrative policies.

b. Medical staff policies regarding intimidating and/or disruptive behaviors of physicians within a health care organization should

be complementary and supportive of the policies that are present in the organization for non-physician staff.

c. Reducing fear of intimidation or retribution and protecting those who report or cooperate in the investigation of intimidating,

disruptive and other unprofessional behavior. Non-retaliation clauses should be included in all policy statements that address

disruptive behaviors.

d. Responding to patients and/or their families who are involved in or witness intimidating and/or disruptive behaviors. The

response should include hearing and empathizing with their concerns, thanking them for sharing those concerns, and

apologizing.

e. How and when to begin disciplinary actions (such as suspension, termination, loss of clinical privileges, reports to professional

licensure bodies).

4. Develop an organizational process for addressing intimidating and disruptive behaviors that solicits and integrates substantial input

from an inter-professional team including representation of medical and nursing staff, administrators and other employees.

5. Provide skills-based training and coaching for all leaders and managers in relationship-building and collaborative practice, including

skills for giving feedback on unprofessional behavior, and conflict resolution. Cultural assessment tools can also be used to

measure whether or not attitudes change over time.

6. Develop and implement a system for assessing staff perceptions of the seriousness and extent of instances of unprofessional

behaviors and the risk of harm to patients.

7. Develop and implement a reporting/surveillance system (possibly anonymous) for detecting unprofessional behavior. Include om-

buds services and patient advocates, both of which provide important feedback from patients and families who may experience

intimidating or disruptive behavior from health professionals. Monitor system effectiveness through regular surveys, focus groups,

peer and team member evaluations, or other methods. Have multiple and specific strategies to learn whether intimidating or dis-

ruptive behaviors exist or recur, such as through direct inquiries at routine intervals with staff, supervisors, and peers.

8. Support surveillance with tiered, non-confrontational interventional strategies, starting with informal ‘‘cup of coffee’’ conversations

directly addressing the problem and moving toward detailed action plans and progressive discipline, if patterns persist. These

interventions should initially be non-adversarial in nature, with the focus on building trust, placing accountability on and

rehabilitating the offending individual, and protecting patient safety. Make use of mediators and conflict coaches when professional

dispute resolution skills are needed.

9. Conduct all interventions within the context of an organizational commitment to the health and well-being of all staff, with adequate

resources to support individuals whose behavior is caused or influenced by physical or mental health pathologies.

10. Encourage inter-professional dialogues across a variety of forums as a proactive way of addressing ongoing conflicts, overcoming

them, and moving forward through improved collaboration and communication.

11. Document all attempts to address intimidating and disruptive behaviors.

http://www.jointcommission.org/assets/1/18/SEA_40.PDF. Last accessed July 12, 2013.

TABLE 3. Guiding Principles for Hospital’s Peer Review
Process of an Alleged Disruptive Physician.

! They must operate with a reasonable belief that they are

improving the quality of patient care.

! They must only make their decision to revoke or refuse

renewal of staff privileges after a reasonable effort to obtain

the facts.

! They must provide a fair hearing.
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a violation of social and professional norms that interferes with
patient care. Subsequently, it is imperative that each organiza-
tion clearly defines and communicates what constitutes
inappropriate behavior in order to establish normative behav-
ior for the work environment.
It is equally important that the process for addressing

disruptive behavior be transparent, predicable, and fair (ie,
follows due process). Following the procedural requirements
of due process benefits all involved. The hospital and those
involved in peer review are protected from liability. The
accused physician can be protected from disciplinary actions
that are motivated by other concerns than quality of care.
Once an organization defines disruptive behavior and

subsequently establishes and enforces a process for managing
it, then the necessary culture changes can begin to minimize
and/or prevent such behaviors.
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Objectives: Upon completion of the article, the reader will:
(1) Understand the importance of conflict resolution and
management. (2) Recognize skill sets applicable to conflict
management. (3) Summarize the steps necessary involved in
a successful confrontational conversation.

Conflicts of various magnitudes occur frequently. You share
aworkspacewith a colleaguewhoconsistently leaves the space
disorganized and messy, which seems unprofessional to you
since patients are seen in that office. Or a senior colleague
insists being thefirst author on a research paper when you did
all the work. In the preoperative area, the anesthesiologist
disagreeswithyour surgical plan in the presence of the patient.
Amore extreme examplewould be a disruptive physicianwho
yells or throws charts or instruments.

The frequency of conflict has been measured in several
settings. In an observational study of operating rooms, con-
flicts were described as “high tension events”; in all surgical
cases observed there was at least one and up to four high
tension events.1 Another study found on average four con-
flicts per operation emerged among operating room team
members.2 In a survey of 5,000 full time employees in nine
different countries, 85% of employees dealt with conflict at
work to somedegree and 29% dealt with conflict frequently or
always.3 Another viewpoint focuses upon “toxic personal-
ities” defined as “anyone who demonstrates a pattern of

counterproductivework behaviors that debilitate individuals,
teams, and even organizations over the long term.”4 Conflict
occurs frequently when working with such people. In a
survey, 64% of respondents experienced a toxic personality
in their current work environment and 94% had worked with
someone like that during their career.4 In another study, 91%
of nurses reported experiencing verbal abuse.5 The impact of
these interactions onmood is significant. In a real-time study,
employees recorded interactions with a coworker or superior
at four random intervals daily; the employees rated the
interactions as positive or negative and recorded their
mood. The negative interactions affected the employee’s
mood five times more strongly than positive encounters.6

Some would argue that conflict may be beneficial in
certain situations, but in others it has negative consequen-
ces.7 The proposed benefits of conflict include improved
understanding of the task, team development, and quality
of group decision making. The other line of thought suggests
that conflict distracts from the immediate tasks and wastes
resources on conflict resolution. Whether or not it is occa-
sionally helpful, it is clear that many instances of conflict are
harmful.

Conflict is associatedwith significant cost to organizations.
In the study of employees from nine countries, the average
number of hours spent per week onworkplace conflict varied
from 0.9 to 3.3 hours. In the United States, the averagewas 2.8
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hours.3 The calculated expense based on average hourly
earnings in 2008 was $359 billion in lost time. High rates of
employee turnover and absenteeism are associated with
environments where conflict is poorly managed.

Health care is a complex system that requires effective
teamwork and cooperation to function well. Patient safety
research reveals that patient outcomes are negatively im-
pacted when conflict mismanagement and other dysfunc-
tions occur.8–10 Another consequence of poorly managed
conflict is disruption of care. In a national survey of physi-
cians, almost two-thirds of respondents reported seeing
other physicians disrupt patient care at least once amonth.11

More than 10% of the respondents reported witnessing that
behavior daily.

Frequent causes of conflict include lack of clarity with
expectations or guidelines, poor communication, lack of clear
jurisdiction, personality differences, conflicts of interest, and
changes within the organization.12 Behavior that results in
conflict could include bullying, limited communication or not
sharing important information, and verbal or physical vio-
lence.13 Employees cite personality clashes, stress, heavy
workloads, poor leadership at the senior and managerial
levels, lack of honesty and openness, and lack of role clarity
as the most frequent causes of conflict.3

Although conflict cannot be avoided, it can be managed.
Since conflict will always be present on an individual and
organizational level, it is important to develop the skills to
appropriately manage a difficult conversation or interaction.
Experts agree that the skills necessary can be acquired; they
believe that conflict competence can be defined and learned.
One definition of conflict competence is “the ability to
develop and use cognitive, emotional, and behavioral skills
that enhance productive outcomes of conflict while reducing
the likelihood of escalation or harm.”14 The goal is to be
competent in having difficult conversations. One model uses
the terminology “crucial conversations and “crucial confron-
tations.” A “crucial conversation” is defined as “a discussion
between two ormore peoplewhere (1) the stakes arehigh, (2)
opinions vary, and (3) emotions run strong.”15 Confrontations
are those face-to-face conversations inwhich someone is held
accountable.16

Real life examples prove their statements and the benefits
of improved conflict management. One group demonstrated
that teaching the necessary communication skills resulted in
10% improvement in their habits of confronting difficult
issues.16 With that change, customer and employee satisfac-
tion, productivity, and quality also improved. An information
technology (IT) group found that improved communication
practices resulted in 30% improvement in quality, almost 40%
increase inproductivity, and near 50% decrease in costs.16CPP
Global report “Workplace Conflict and How Business Can
Harness it to Thrive” study found “training does not reduce
the occurrence of conflict, but it clearly has an impact on how
conflict is perceived and can mitigate the negative outcomes
associated with conflict.”3

Various models of successful conflict management have
been proposed.14,16 The models typically include discussions
of common responses to conflict and ways to effectively

address conflict. These models will be combined and sum-
marized in this article.

The common underlying principles of all the models are
that

1. Conflict is inevitable and that both positive and negative
consequences may occur depending on how the conflict is
managed.

2. The results are likely to be better with active engagement
rather than avoidance.

3. People must be motivated to address conflict.
4. Behavioral, cognitive, and emotional skills can be acquired.
5. Emotional skills require self-awareness.
6. The environment must be neutral and feel safe.

Response to Conflict

To begin this process, it is important to cultivate self-aware-
ness in regards to one’s physical and emotional reaction to
situations involving conflict. The most common responses on
approaching conflict include: avoiding, accommodating,
competing, compromising, and collaborating.17 Avoidance
(or silence) refers to an individual recognizing conflict in a
situation and actively deciding to not engage or deal with the
problem. Avoidance may be prudent when the issue is minor
in nature, as a temporary responsewhen emotions are high or
when others can resolve an issue more efficiently. This
approach would be the opposite of someone whose response
is to compete, which is categorized as being forcing, uncoop-
erative, and assertive in the situation. Competition might be
appropriate in emergent situations or actions known to be
unpopular need to be taken on an important issue. People
whose response is to accommodate others generally do not
have their own needsmet. Accommodationmay be necessary
when one is wrong, if the issue is more critical to others or if
the value of harmony in the situation outweighs the benefit of
a conflict. When accommodation is used, the conflict is
resolved but if the pattern repeats itself frequently residual
resentment may affect the relationship. Accommodation is
also referred to as yielding.18 Compromise and collaboration
are both a balance of assertiveness and cooperativeness. The
difference between the two is that compromise is often a
negotiation between two parties with equivalent power,
whereas collaboration is focused on finding a solution where
all parties involved have their needs met. Compromise is
focused on fixing a problem with a set amount of resources
and collaboration allows for a broader view on problem
solving. A combination of compromise and collaboration
has also been defined as a problem-solving response.18

Although there is not a correct response, responses charac-
terized by open-mindedness to the ideas and perspectives of
others promote positive outcomes.17

Conflict Management Skills

When a conflict exists, the first step is to decide whether to
address it. That decision involves balancing the reward
against price of addressing the issue; that balance is unique
to each circumstance. Some general rules are that if the issue
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is troublesome enough that it is affecting your behavior or
weighing on your conscience, it should be addressed. It is
important not to confuse the perceived difficulty of the
conversation with determination of whether it will be bene-
ficial and appropriate to proceed. Perceived differences in
power often impact a decision to address a conflict; however,
lessons from aviation and other industries illustrate the
benefits of open communication and the risks of silence
even in situations of different levels of authority or
power.19,20

Once it is been decided to address the conflict, there are
several steps involved in preparation for the conversation.
One step is to determine the exact nature of the conflict.
When considering the exact nature of the conflict, some
authors offer the following guidance.16 If the issue occurs
once, it is appropriate to discuss the content of the issue; if it
has occurred repeatedly, one should focus on the pattern of
events. If the problem impacts your relationship with the
other person or teammembers, then the topic should be your
relationship. One pitfall of conflict management is allowing
task or pattern type conflict to deteriorate to relationship
conflict by overpersonalizing the issue. Another system ap-
propriate for team conflict divides conflict into task, process,
and relationship conflicts. Task conflict is similar to content
conflict, while process conflict refers disagreement over team
processes.21

One must also thoroughly understand one’s own position.
It is critical to gather all of the background information and
any data necessary to discuss the conflict. Then one needs to
achieve clarity about what is desired from the confrontation
as well as what one is prepared to give up or compromise.
Another key element is awareness of which outcomes one
considers undesirable. Part of the preparation is consider-
ation of one’s own motivations and goals as well as the
motivations and goals of the other party. This step seems
obvious but is frequently not done or only superficially
evaluated. Considering why a rational and ethical person
would have behaved in themanner troubling you often opens
an alternative view of the situation. The authors of Crucial
Confrontations label this preparation as “mastering your
story.”16 In short, it is understanding from as many vantage
points as possible how the problem situation might have
developed.

The level of intensity of the conflict is another consider-
ation in determining how best to approach the issue. One
model divides the intensity of conflict into five levels.14 Level
1 is differences. Those are situations in which two or more
people have different perspectives on the situation; they
understand the other person’s viewpoint and are comfortable
with the difference. This level of conflict can be an asset for a
teamor organization because it allows individuals to compare
or analyze without an emotional overlay. Level 2 are mis-
understandings in which two people understand the situa-
tion differently. Misunderstandings are common and can be
minor, but can also escalate when stakes are high. If there are
negative consequences such as missed events or obligations
people tend fault and accuse one another which adds nega-
tive emotions to the situation. If the misunderstandings are

frequent, it may indicate problems with communication.
Level 3 is disagreements; these are times when people have
different viewpoints of the situation, and despite understand-
ing the other’s position they are uncomfortable with the
difference. This level can also easily escalate if ignored. Level
4 is discord. In those instances, conflict results in relationship
issues between the people involved even after a specific
conflict is resolved. There is often constant tension between
those individuals. Level 5 is polarization, which describes
situations with intense negative feelings and behavior in
which there is little to no hope of resolution. For those
conflicts, the mandatory first step is the agreement to
communicate.

Another aspect of preparation is to recognize your emo-
tional response and how it might affect your view of the
situation. Addressing a difficult situation when one is angry
or frustrated is more likely to be ineffective than when one is
calm. Several famous quotes illustrate the point.

“Speak when you are angry and you will make the best
speech you will ever regret.”

–Ambrose Bierce

It is therefore important to postpone the discussion until
one is able to think more calmly and clearly. It is helpful to
have an awareness of behaviors that “push your buttons.”One
list of possibilities comes from an assessment instrument,
“Conflict Dynamic Profile (Center for Conflict Dynamics Eck-
erd College, St. Petersburg, FL)” that includes the following
behaviors: abrasive, aloof, hostile, micromanaging, over ana-
lytical, self-centered, unappreciative, unreliable, and untrust-
worthy.22 A technique to reduce tension is cognitive
reappraisal or reframingwhich refers to looking at alternative
perspectives and outcomes of the situation to “reframe” it in a
different, generally positive, light. Some other suggested
techniques to manage one’s emotions are consciously identi-
fying and addressing one’s fears about the outcome of the
conflict or possible consequences. Centering techniques,
which are based on martial arts, offer a way to calm oneself
and focus on the positive aspects of the situation.14

“The great remedy for anger is delay”

–Thomas Paine

All conflict management research confirms that setting a
safe environment is a critical element in successful manage-
ment of conflict. In a safe environment, all participants
believe they will be respected and treated fairly. The authors
of Trust and Betrayal in the Workplace present a model that
includes three different types of necessary trust.23 One is
contractual trust or trust of character which is confidence in
the intentions of others. The second is communication trust
or trust of disclosures. In an environment with communica-
tion trust, everyone is comfortable that people will share
information, be honest, and keep private information confi-
dential. The final type is capability trust; when present, the
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participants have confidence in others’ abilities to deliver on
promises. That model recognizes that trust can be harmed by
betrayal, but also rebuilt.

Another description of a safe environment is one with
mutual respect and mutual purpose.16 Mutual respect in-
volves using a tone of voice and words and facial expressions
that convey respect for others as human beings. Mutual
purpose is having the common goal of problem solving.
Although the first model may seem difficult to achieve in
all situations, mutual respect and mutual purpose are basic
required elements for an effective discussion of a conflict.

How does one establish a safe environment? The conver-
sation must be held in a private, preferably neutral, setting
with enough protected time for the discussion. Some experts
suggest that a potentially neutral way to establish the goal of
joint problem solving is to start the discussion by describing
the gap between the expected and observed behavior. Other
options include asking for permission to discuss a topic or
beginning with the facts from your perspective or your
observations. It sets the wrong tone to start the conversation
with your conclusion, particularly if it is harsh. One should
share all appropriate and relevant information and avoid
being vague.16 Other tips to maintain a safe environment
include asking open-ended questions, focusing initially on
points of agreement and using “I” statements. Some examples
of “I” statements are “I feel frustrated” and “I am concerned.”
Onemust be aware of one’s body language as well as tone and
volume of voice.

Common mistakes to avoid are trying to soften the mes-
sage bymixing it with complimentary statements or using an
overly familiar tone of voice initially before addressing the
problem. Most people feel they are being manipulated or
treated dishonestly when the messages are mixed. Inappro-
priate humor or comments disrupt the rapport needed for a
safe environment. Another common error is using nonverbal
hints or subtle commentswith the belief they can successfully
address a conflict. This technique is risky because one is never
clear on the other person’s interpretations of the hints or
comments. It also does not work to blame someone else for a
decision or request you are making. It ultimately undermines
any respect or authority youmay hold. Asking people to guess
the reason for the meeting, essentially to read your mind, is
irritating and ineffective at problem solving.

Once a decision has beenmade and a neutral environment
decided upon for the conversation, there are key elements to
conducting the conversation. One organization (CMP Reso-
lutions) terms this first phase as scoping.24 It includes the
time to understand what is happening, each person’s per-
spective of the conflict, andwhat is important to them, aswell
as establishing ways the involved parties can work toward a
solution. The first step in the conversation is to allow all
parties to state their opinions and their perspectives on the
conflict. Before beginning, the ground rules regarding confi-
dentiality and decision making should be outlined. Listening,
respectively, to each participant during this step is very
important. Asking clarifying questions without imposing
one’s own view of the situation is a skill that often requires
practice. One must be aware of the tone and volume of

voice to ensure that the environment remains respectful.
Expressions of empathy such as “that sounds really difficult”
are helpful in setting the tone and encouragement of infor-
mation sharing. One should avoid judgmental or blaming
statements. Listening skills are one of the primary skills to be
developed when working on one’s ability to manage conflict.
Utilizing “AMPP” helps to remember fourmain listening skills
that are helpful when faced with a problem.16 “A” stands for
ask which starts the conversation and allows the other person
to discuss their feelings about the situation. Mirroring (M) is a
tool to encourage the speaker to continue or offer more
information when they seem reluctant. The technique in-
volves statements about what you are observing (e.g., you
seem down today) in the other person and then asking a
question. The third technique, paraphrasing (P), is the restat-
ing of their responses in your own words which shows active
listening and makes clear whether you both have the same
understanding. Finally, prime (P) refers to priming the pump.
It is useful when someone is clearly emotional about the issue
but reluctant to talk despite the use of the first three
techniques. With this method, one makes a guess out loud
about what the other personmight be thinking or feeling. One
must choose the words carefully and use a calm tone to avoid
worsening the situation. The goal is to make the other person
feel comfortable speaking. Other potentially helpful acro-
nyms to use during conflict management are seen
in ►Table 1.

The next part of the conversation is defining the problem.
A consensus on the definition of the problem is necessary for
participants to be able to compare and discuss solutions. As
noted earlier, the problemmight be defined as the issue with
one occurrence, a pattern of episodes or the working rela-
tionship. After creating a mutually agreed upon definition,
the next step is to brainstorm possible solutions to the

Table 1 Helpful acronyms related to conflict management14,16

VALUED conflict model

Validate

Ask (open-ended questions)

Listen (to test assumptions)

Uncover interests

Explore options

Decide (on solutions)

Four main listening skills

Ask

Mirroring

Paraphrasing

Prime

TSA’s four R’s of conflict management

Recognize

Respond with Respect

Resolve and manage

Reflect
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conflict. If possible, these solutions should address the needs
of all parties involved.

After a list has been created of alternative solutions, each
participant should discuss their preferred solution. There also
needs to be a “reality check” with the decision makers.
Perhaps the ideal solution is too expensive or not feasible
because of existing regulation or organizational policies. The
goal is finding commonality and acceptable compromises
that allow for all participants to feel like their needs are
met and the conflict is being addressed. Once this solution is
chosen, an action plan that outlines the “who, what, and
when” of fixing the problemneeds to be devised.Making sure
that everyone involved understands their role and tasks are
an important step to accomplish the solution.

Manymodels suggest that reflection onways to prevent or
more effectively handle similar conflicts in the future at the
end of the conversation is beneficial. A follow-up plan is
critical. If a plan with timelines is not designed and imple-
mented, the behavior will typically change for a period of time
but then slip back into old patterns. Whether the plan is
another meeting, completion of certain tasks, or a system of
monitoring, it should be defined clearly.

A particularly complex issue in conflict management is the
disruptive physician. Historically, that issue has been ad-
dressed reluctantly if at all. The physician is often a high
revenue producer and organizational leaders fear the con-
sequences of antagonizing the physician or there is concern
about a potential conflict of interest. The term is defined in
various ways. One definition of disruptive physician behavior
is “a practice pattern of personality traits that interferes with
the physicians’ effective clinical performance.”25 The Ontario
College of Physicians and Surgeons defined it as “inappropri-
ate conduct whether inwords or action that interfereswith or
has the potential to interfere with, quality health care deliv-
ery.”26 An occasional bad day or overreaction does not
constitute disruptive behavior. Rather it is the pattern of
repeated episodes of significant inappropriate behavior.

The typical behaviors are often divided into aggressive and
passive aggressive categories. Aggressive behaviors include
yelling, abusive language, intimidation, and physically ag-
gressive actions. Passive-aggressive behaviors include inten-
tional miscommunication, impatience with questions, racial,
general or religious jokes, and implied threats. Despite esti-
mates that only 3 to 6% of physicians qualify as disruptive
physicians,27 the negative impact on the health care system is
significant. The behavior undermines morale and productivi-
ty as well as the quality of care and patient safety. For
example, nurses are less likely to call physicianswith a history
of disruptive behavior evenwhen they need to clarify an order
or report a change in a patient’s condition. According to the
Joint Commission, these behaviors “can foster medical errors,
contribute to poor patient satisfaction and to preventable
adverse outcomes, increase the cost of care, and cause quali-
fied clinicians, administrators, and managers to seek new
positions in more professional environments.”28 In an aca-
demic environment, this behavior is associatedwith poor role
modeling for students and trainees. Because of the impact,
both the Joint Commission and the Federation of State Medi-

cal Boards addressed the issue in their standards and
policies.28,29

If the pattern of behavior is recognized early, a conversa-
tion with a trusted colleague or physician leader using the
techniques described above might be sufficient to change the
pattern of behavior. One model of corrective feedback starts
by preparing the physician for the meeting with advanced
notice and provision of a private setting and respectful
atmosphere. Often asking the physician to provide a self-
assessment of their interactions with others is a good starting
point that can be followed with the observations of specific
disruptive behaviors. Strategies for change and improvement
as well as set expectations and a monitoring program need
to be discussed and articulated before concluding the
meeting.30

There is evidence that an organization that sets standards
for behavior and uses the principles of “action learning” to
address variances will have desirable outcomes with disrup-
tive physicians. Briefly, the principles of action learning,
which was developed by Reginald Revans, are that the best
learning occurs through active questioning and reflection
rather than instruction.31 The people involved tackle a real-
life problem by asking questions, discussing alternative
solutions, reflecting on change, and monitoring progress.
In an interview study of independent, single-specialty sur-
gical practices representing 350 physicians, the investigator
determined whether the use of action learning principles
correlated with desirable outcomes with disruptive physi-
cians.32 Desirable outcomes include retention of the physi-
cian with a change in the troublesome behavior. In 20
practices, action learning resulted in successful management
of the problem.

However, most disruptive physicians require more inten-
sive intervention. Reynolds argues that “constructive change
in disruptive physicians comes through requiring adherence
to expected behaviors while providing educational and other
supports to teach the physician new coping skills for achiev-
ing the desired behaviors.”25 A comprehensive evaluation
includingmedical, chemical, and psychiatric evaluation is the
first step. It is important to identify an underlying treatable
condition. A program of remediation including educational
and psychological training to foster new coping skills is
outlined. A critical part of the program is long-term follow-
through and monitoring. For most disruptive physicians, it is
the threat of imposed consequences rather than internal
motivation to improve that guides their compliance with
the program.25 Several well-established programs offer re-
sources for the training including the Physician Assessment
and Clinical Education (PACE) program at the University of
California School of Medicine, San Diego33 and the Distressed
Physician Program at Vanderbilt University School of Medi-
cine in Nashville.34 A composite case study of transformative
learning to address disruptive physician behavior illustrates
the process used.35

Conflict occurs frequently and often results in significant
disruption and cost for individuals and organizations. Al-
though often avoided or poorly managed, evidence suggests
the skills for effective management of conflict can be learned.
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Multiple studies confirm when conflict is successfully ad-
dressed, and multiple benefits accrue to the organization and
individuals.
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he practice of surgery entails many things, from the mas-
ery of good clinical judgment to the cultivation of ad-
anced technical and operative skills. Equally paramount
o the practice of surgery is the ability to develop relation-
hips with patients that instill trust and facilitate commu-
ication. During the past 50 years, the nature of the
atient-surgeon relationship has undergone a significant
ransformation. Although certain central ethical tenets of
edicine have remained unchanged, the emphasis on pa-

ient autonomy, transparency, and shared decision-making
as increasingly come to the forefront of medical practice.
or example, although the Hippocratic tenet of primum
on nocere and the principle of beneficence continue to be
entral to the ethical practice of surgery, more paternalistic
onceptions of the surgeon have largely been abandoned.
ather, over the past 50 years, patient autonomy and the

ight to individual self-determination have replaced the
revious belief that “doctor knows best.”
One of the earliest legal acknowledgments that physi-

ians were too paternalistic in how they practiced and com-
unicated with patients was the landmark 1914 New York
ourt of Appeals case, Schloendorff v Society of New York
ospital.1 In this case, a physician who believed he was

cting in the best interests of the patient and removed a
alignant tumor against the wishes of his patient was

ound guilty of battery. In the majority opinion, presiding
ustice Benjamin Cardozo observed that “a surgeon who
erforms an operation without a patient’s consent commits
n assault.”1 This decision emphasized the patient’s basic
ight of self-determination in the context of the patient-
urgeon relationship. Later court decisions, including the
972 Canterbury v Spence case,2 more formally codified and
xpanded on the autonomous role that patients have in
heir relationships with treating physicians. Specifically, in
he Canterbury v Spence case, the justices ruled that physi-
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ians and surgeons could no longer hide behind therapeu-
ic privilege to excuse a lack of adequate disclosure to pa-
ients.2 Additional court decisions would follow, effectively
shering in a new era of how surgeons would need to re-
onceptualize the patient-physician relationship.

As the scope of the surgeon-patient relationship was
hanging, informed consent came to embody the shift to-
ard a more patient-centered paradigm of care. In contrast

o a past era largely characterized by a minimal exchange of
nformation and unilateral decision-making, informed
onsent was held up as the legal and ethical solution to
void previous paternalistic pitfalls.3-5 Armed with the tool
f informed consent, surgeons now were expected to have a
ormal mechanism both to recognize patient autonomy
nd to address patients as self-determining moral agents. In
he routine use of informed consent, therapeutic privilege
nd other more paternalistic tendencies would hopefully be
eplaced.3

Informed consent serves to identify and respect a pa-
ient’s best interests by giving each patient the opportunity
o decide autonomously what his or her best interests are in
ight of the planned procedure. The informed consent pro-
ess is meant to recognize the inherent ethical worth of
elf-determination, regardless of the content or character of
he decision itself. In turn, informed consent seeks to rec-
gnize each patient’s value system, and their individual life
oals, and how these factors inform their decision-making.
t could be argued that in its truest form, informed consent
s really the process; the document is only a concrete sign
hat the process has occurred.

Despite inarguable advances, implementation of in-
ormed consent in the surgical setting can still represent a
hallenge. In daily practice, informed consent can fre-
uently be seen as nothing more than a patient’s signature,
ather than an involved, deliberative process between pa-
ient and surgeon. In addition, surgeons-in-training are
arely given formal training in informed consent, so young
urgeons may lack a proper understanding of how to en-
age patients in this important process. Surgical residents
eserve the opportunity to learn the art of obtaining in-
ormed consent in the clinical setting and should be en-
ouraged by faculty not to dismiss or modify this process in
he interest of time or for any other reason. In fact, surgeons
ay be prone to dispense with lengthy discussions, and

ome studies even suggest that physicians frequently con-
ey the “wrong” information to the patient.5,6 These studies

ighlight the fact that physicians often communicate types
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f information that patients do not perceive to be impor-
ant.7,8 Clearly, both the mechanism and content of the
nformed consent process can be suboptimal. This fact is
eflected in empiric data that show both physician and
atient dissatisfaction with how well the elements of in-
ormed consent are fulfilled.5,6

Informed consent is particularly important in the surgi-
al realm. Given the procedure-based nature of surgery,
nformed consent must be an integral part of every sur-
eon’s daily practice. In addition, surgical patients often
eed the most information and guidance because many
urgical procedures are complicated and the attendant risks
nd benefits are unknown to patients. Patients frequently
pproach surgery with a wide range of emotions, from
profound distrust to unquestioned faith,”7 further com-
licating the process. Insights like these solidify the impor-
ance of the informed consent process and the need for
racticing physicians to reevaluate their own understand-
ng of the components essential in this process, not to men-
ion the need to improve resident and medical student
raining.

Although an understanding of informed consent can be
chieved through either legal or ethical channels, it is our
pinion that a purely legalistic viewpoint is too reduction-
stic to be of great value. Our intent is not to provide a
omprehensive review of the literature on informed con-
ent. Such an exhaustive philosophical and historical re-
iew may not be pragmatic for the practicing surgeon.

Figure 1. The major ethical requirements of
process. Note that the boxes represent sepa
to signify their interrelationship.
ather, we here seek to provide a perspective that focuses i
oth on the ethical and pragmatic applications of informed
onsent that may be more valuable to the surgeon. In doing
his, our hope is to encourage surgeons to think about
nformed consent not as a mandatory part of their daily
linical practice, but more importantly, as a fundamental com-
onent of cultivating the patient-physician relationship.

nformed consent: ethical and practical
onsiderations
nformed consent is often conflated into both a single the-
retical concept and a single practical endeavor. Although
e often discuss informed consent as a single entity, it is
elpful to deconstruct informed consent into two distinct
omponents: “informed” and “consent.” Although each of
hese elements is necessary, neither alone is sufficient. In
ddition, the skill set and ethical considerations involved
ith each element are somewhat distinct. As such, for il-

ustrative purposes, we will address the elements of “in-
ormed” and “consent” in their own right.

nforming the patient
lthough the process and scope of “informing” the patient
as been widely debated,2,8-10 for pragmatic purposes we
ill present three general steps: physician disclosure, pa-

ient understanding, and patient decision-making (Fig. 1).
Physician disclosure entails conveying relevant and ger-
ane information to the patient. The scope and nature of

his information is determined, in part, by an understand-

ing the patient during the informed consent
omponents of the process, but they overlap
inform
rate c
ng of the values and interests most significant to the pa-
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ient. It is critical that surgeons bear in mind that although
isclosing information may sometimes be mundane and
outine to the surgeon, the process is novel and frequently
onfusing to the patient. As such, information should be
resented as clearly as possible and include a discussion of
he diagnosis, treatment options, and alternatives to treat-
ent including nonsurgical management or noninterven-

ion. Selective truth telling must be avoided, and surgeons
hould make honest admissions of variables that are not
ell controlled and other factors that are not well under-

tood by the medical profession or the surgeon.8,10

The process of disclosure has been plagued by the ethical
uestion of how much information the surgeon should
isclose. In general, information related to the patient
hould include explanation of the procedure; explanation
f risks, benefits, and potential consequences of the proce-
ure; and discussion of alternatives. Few would disagree
hat it would be impossible to completely inform every
atient in every circumstance, that is, to take the time to
elay every detail of every risk, side effect, or potential out-
ome of a given therapeutic intervention. The imbalance in
edical knowledge between the physician and patient may be

rohibitive to allow full disclosure. As such, there has been
uch discourse about the amount of information that is nec-

ssarily adequate in the informed consent process. Over time,
hree main models of informed consent have emerged that
ttempt to articulate what an adequate disclosure of informa-
ion to patients really means (Table 1).2,3,11,12

One model of information disclosure is the professional
tandard. The professional model reflects a traditional,
ippocratic approach in which physicians disclose to pa-

ients no more (and hopefully no less) than what other
hysicians would disclose in similar circumstances. In this
odel, the standard of disclosure is measured by what

ther competent health care professionals in similar cir-
umstances would disclose. The professional standard
odel has been criticized by some as being too physician

entered; in this model, information disclosure is measured
y what the physician—not the patient—deems impor-
ant. As such, this approach reduces individual patients to
eneralized clinical scenarios, and physicians similarly are
educed to performing a task that could be managed by an
nformative brochure or checklist.

Another model of information disclosure is the reason-
ble person standard. In this model, rather than the ade-
uacy of information disclosure being measured by what
he “reasonable” physician would disclose, the metric is
hat the “reasonable” patient would want to know. The

egal standard in this model of disclosure is the “material-
ty” or significance of information to the patient’s decision-
aking process. This model requires that a physician dis-
lose any information that is “material” to a reasonable
erson’s decision. Several court decisions in the 1970s up-
eld the reasonable person standard, once called the “rea-
onable man standard.”2,3 Despite this, many within the
edical community have argued that the reasonable per-

on standard is ambiguous and difficult to satisfy. Specifi-
ally, the concept of what constitutes a “reasonable” person
as largely gone undefined, leaving indeterminate the prag-
atic implications of this standard. Although this model
ore adequately addresses patient autonomy, it leaves open

or interpretation what it means to be “reasonable.”13 In
ddition, what a “reasonable” person may want to know
bout a given medical intervention can vary depending on
he unique characteristics of his or her disease, values, and
ife goals.

Because of the limitations of both the professional and
easonable person standards, a third information disclosure
tandard has been advocated by some ethicists.14-16 This
hird standard is known as the subjective standard. The
ubjective standard requires the physician to disclose what-
ver information is material to the particular patient being
reated. That is, the subjective standard holds that the
mount of information disclosed should fit with the life
lan and interests of each particular patient. Although the
ubjective standard has been hailed as an improvement over
he professional and reasonable person standards because it
alues a patient’s right to information specific to their per-
onal situation, the standard has been criticized as being
verly onerous to physicians. Specifically, critics have ar-
ued that it is unfair to expect physicians to be able to
iscern the particular values, interests, and life circum-

able 1. Models of Informed Consent
odel Definition and problems

rofessional model Disclosure and discussion based on what
other physicians would disclose in similar
circumstances

Problem: Promotes generalizations and
diminishes importance of individual
patient values and interests

easonable model Disclosure and discussion based on what a
reasonable patient would want to know

Problem: What is reasonable to one patient
may be unreasonable to the next

ubjective model Disclosure and discussion based solely on
specific interests, values, and life plan of
patient

Problem: Difficult to know every important
detail of patient’s life; cumbersome to
implement consistently

alanced model:
reasonable and
subjective

Disclosure and discussion based on the most
important and relevant interests, values,
and goals of patient, as identified by both

patient and physician
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tances of every patient who needs informed consent. Not
o mention, how can anyone but the patient really know
he details of the patient’s life and the full spectrum of the
atient’s interests?
Perhaps the best approach to information disclosure uses
model that combines elements of both the reasonable

tandard and the subjective standard. Although the reason-
ble standard has some practical advantages (it does not
blige physicians to know more about their patients than
hat would be “reasonably” expected), the reasonable stan-
ard alone does not go far enough in tailoring the process
o patient individuality. In contrast, although the subjec-
ive standard may be overly cumbersome, it more ade-
uately addresses patient autonomy and the mandate to
ddress the individual needs of each patient. Combining
he reasonable and subjective creates a balance between
espect for patient autonomy and individual best interest,
hile reducing some of the practical limitations encoun-

ered in the subjective standard. Under a combined subjec-
ive and reasonable standard model, physicians would be
ncouraged to communicate with and learn about their
atients to the greatest extent possible, but with an under-
tanding that time limitations and a duty to other patients
ay prevent knowing all the details necessary to giving

dequate disclosure. Adequate disclosure must be based on
patient’s values and interests, but both physician and

atient need to identify which values and interests take
recedence over those of lesser importance to the patient,
o that decisions are practically made.

Achieving adequate information disclosure is often not
asy and requires the physician to be especially attentive to
he language used while communicating with the patient.

hen disclosing information, it is not enough simply to
se lay terminology, diagrams, or similar strategies to edu-
ate the patient and evaluate the patient’s understanding.
ather, the specific choice of words used by the physician is
ritical. In disclosing information, the surgeon’s word
hoice can exert an unintended influence over the patient’s
verall decision-making process, an ethically problematic
rocess called “framing.”8 For example, telling a patient,
your quality of life will be horrible if we do not do this
rocedure in the near future” may reflect the honest belief
r experience of the surgeon. But framing the information
n this way may diminish the patient’s ability to synthesize
rue objective data into a decision that reflects the patient’s
nterests and values. Instead, telling a patient, “there is good
vidence that patients have a lower chance of full recovery
nd have poor functional outcomes if they wait X amount
f time before having this procedure,” liberates the patient
rom potential bias because it allows a more objective as-

essment of the clinical situation. Each patient and the T
estalt that accompanies the situation at the time of such a
iscussion, however, have to be individualized. Although
urgeons should try to avoid “overframing” the discussion,
hey do need to provide information based on their clinical
xperience and expertise to help the patient make a truly
nformed decision.

Framing is often unintentional, but a more intentional
ype of framing can occur in which the physician provides
n unnecessarily negative outlook for a patient’s procedure
r prognosis, called “crepe hanging.”17 Although providing
atients with accurate prognostic information is impor-
ant, painting an unreasonably bleak picture of a patient’s
hances to either appear correct if the outcomes are partic-
larly poor or exceptional if the outcomes are good should
e avoided. Despite being rife with ethical peril, crepe
anging may be tempting to the rare physician who seeks
rotection from negative outcomes. Both this and more
ubtle forms of framing that can occur during the informed
onsent process must be avoided. In general, the language
sed by the physician in the information disclosure process
hould be as objective as possible. Of course, many patients
till want their surgeon’s more subjective opinion of their
linical situation. In general, it is best that the surgeon
ithhold an opinion until after disclosure is complete, and
nly on the direct request of the patient.

Information disclosure is a critical part of informed con-
ent, but subsequent active assessment of the patient’s un-
erstanding of the disseminated information is similarly

mportant. Before the decision-making process can begin,
atients need to understand fully the realm of outcomes
ossible with each of their therapeutic options (cognitive
nderstanding), and fully recognize how their beliefs and
alues relate to the therapeutic options and associated po-
ential outcomes (evaluative understanding).8,10 To ensure
ognitive understanding, it is often helpful for the surgeon
o ask patients to reiterate in their own words their under-
tanding of the rationale, risks, and benefits of the proce-
ure. The idea here is not to quiz the patient, but rather to
ncourage an open exchange of information and encourage
he patient to participate and to ask any necessary ques-
ions. If the patient is reluctant to ask questions or asks
uestions that suggest an incomplete or incorrect under-
tanding of the circumstances, the surgeon should engage
n further discussions with the patient to ensure that any

isunderstandings are rectified and that the patient’s val-
es and interests are being respected. Surgeons should also
e aware that some patients may value not asking ques-
ions, and this should be respected within reason.

Although surgeons are responsible for engaging patients
n this dialog, patients have a similar ethical obligation.

hat is, patients should be active partners in the informed
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onsent process. Patients may understand the information
resented, but some patients may decide not to decide and
hoose to rely solely on their surgeon’s recommendation.
n general, patients should be encouraged to be more active
articipants in the decision-making process, with the sur-
eon avoiding being the person actually making decisions
or the patient. Even though recommendations are permis-
ible, outright declarations of what “should be done” ought
o be withheld.8,10 In general, surgeons should avoid mak-
ng declarations of “what to do,” but surgeons can still offer
lear recommendations and attempt to persuade patients
bout a certain course of therapy if it seems clearly in the
atient’s best interest to do so. This does not mean that the
atient’s choices will be ignored, but rather that in discuss-
ng options with patients, the surgeon can still be clear that
particular choice may appear to be a “poor” one in the

urgeon’s judgment.
After disclosure of information from the physician to the

atient, patients must then synthesize everything they have
earned from the treating surgeon, other consulting physi-
ians, family, friends, and any independent research to
ake a final decision. It is important to remember that

atients need adequate time to process information, reflect
n their values and interests, and make an informed choice.
urgeons similarly need time to learn enough about a pa-
ient’s life story, values, and priorities to help guide patients
n their decisions. The time and place in which the in-
ormed consent process could be initiated include a variety
f conceivable scenarios, from the outpatient clinic setting
o the inpatient bedside. Depending on the type of opera-
ion for which consent is being obtained and the level of
iscussion that the patient requests, the process of in-
ormed consent may be best facilitated over the course of
ultiple preoperative visits, during which enough time can

e allocated for the surgeon and patient to achieve a col-
aborative understanding of the patient’s best interests. Be-
ause informed consent is not a static event but rather an
ngoing process, several preoperative visits (or phone calls)
re preferable to a single preoperative visit. In addition,
iewing informed consent as an ongoing process serves to
trengthen the physician-patient relationship and improves
atient compliance.8 Obviously, in the situation of a surgi-
al emergency, much of this process may be lost because of
he urgency of the situation. The surgeon should keep in
ind, however, that in these situations the informing pro-

ess can also occur after the operation as part of the ongoing
evelopment of the physician-patient relationship.

btaining consent from the patient
he second component of informed consent is the “con-

ent” process. The consent process can technically be done

ithout satisfying any of the essential elements of the “in- L
ormed” component. Although this is clearly not desirable,
t unfortunately may often be the case that patients consent
o procedures or interventions without properly being in-
ormed. Having a patient simply sign an informed consent
orm to satisfy a legal requirement does not necessarily
eflect that the patient understands the goals of care or
hether these goals are aligned with their values and inter-

sts. As such, although written consent is a routine and
ecessary part of the informed consent process, surgeons
hould not overly focus on the paper while ignoring the
rocess.
Still, the patient’s signature is almost always necessary

or an operation to proceed, so some form of documenta-
ion must exist.18 Sometimes the essential elements of the
nformation disclosure are carried out before the patient
igns the consent document. It is permissible for the actual
ignature to be obtained by residents, physician assistants,
r other properly trained staff after the surgeon has prop-
rly informed the patient,19 but it is generally preferable
hat both components of informed consent be carried out
ogether. In addition, although the process ideally should
ccur during a preoperative clinic visit to allow adequate
ime for questions, the surgeon should also see the patient
nd personally confirm his or her consent on the day of the
peration.

The actual informed consent document needs to fulfill a
umber of criteria (Table 2). First, the informed consent
ocument should provide a clear description of the
lanned procedure and its attendant risks and benefits.
econd, the document must adequately articulate antici-
ated outcomes, both positive and negative, in the near and
istant future. Third, there should be some notation of the
uestions asked by the patient during the informed consent
rocess — a particularly important element considering
hat for some patients, a more complete understanding is
chieved only on reading the informed consent form. Sim-
larly, the physician’s response to these questions should be
oted, for example, in the surgeon’s preoperative clinic
ote. The documentation should also record the presence
f all individuals involved in the informed consent process.

able 2. Essential Components of Documenting Consent
. Clear description of the planned procedure and its risks and

benefits.
. Details of possible alternative therapies, including the option of

no treatment, as well as their attendant risks and benefits.
. Documentation that patient had chance to ask questions (eg,

clinic note “patient had chance to ask questions and all were
answered to their satisfaction”).

. Authorization with signature of patient or surrogate decision-
maker. Confirmation of patient authorization with signature of
physician and witness.
ast, the patient must authorize the surgeon and the surgi-
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al team with his or her personal signature or the signature
f the surrogate decision-maker.8,10 This signature is of con-
iderable import because it indicates that authorization is
eparate but necessary to the “consent” component.

nformed consent: other considerations
atient refusal
here are a number of ethically problematic situations re-

ated to the informed consent process that can arise in
urgery. For example, a patient may refuse an operation
ecause he or she is unable to make a decision, despite the
urgeon having engaged the patient in the informed con-
ent process as outlined earlier. The surgeon should recog-
ize that the patient has the right to refuse an operation,
nd explain to the patient that no offense has been caused
s a result of the refusal.10 The surgeon should explore with
atients the reasons for refusing an operation; this gives the
urgeon some insight into the patients’ thought process,
nd demonstrates to the patients that their refusal does not
ean that they lose the care or support of their surgeon. In

ddition, patients who refuse elective surgery should un-
erstand that their refusal does not necessarily prevent an
pportunity for a later procedure.

iminished capacity
ot infrequently, surgeons may encounter patients with
iminished decision-making capacity secondary to cogni-
ive dysfunction, psychiatric illness, etc. Surgeons should
ot automatically assume that these patients are incompe-
ent and deny them a role in the informed consent process.
he surgeon has a responsibility to personally engage the
atient to determine the patient’s level of understanding.
lthough the capacity to participate in decision-making
an be made by a physician, determination of incompe-
ence is more a legal issue requiring psychiatric testimony
nd a judicial process. If consultation with psychiatrists,
awyers, or other physicians is necessary, the surgeon
hould be upfront with the patient about this plan.8 Ulti-
ately, the goal between the surgeon and any consultant

hould be to improve the patient’s decision-making capac-
ty when possible, and not to simply obtain affirmation
hat a patient needs a proxy decision-maker.

There will be patients, however, who are incompetent to
ake their own decisions. Patients deemed incapable of
aking decisions require a proxy decision-maker. The

roxy decision-maker can be someone previously chosen
y the patient when the patient was in a competent state, or
omeone appointed by the court. Often proxy decision-
akers are family members or close friends who have been

hosen because they are believed to have the best percep-
ion of the patient’s values and interests.10 In those occa-

ional circumstances in which the surgeon disagrees with b
he surrogate decision, the hospital ethics committee
hould be consulted.

ultural and familial issues
espect for autonomy and the judicious application of in-

ormed consent are cornerstones of modern medical prac-
ice in the United States and reflect the largely individual-
stic approach to patient care embodied in Western

edicine. The concept of illness and how therapeutic de-
isions are made may differ in certain cultures. Surgeons
nd other physicians who practice within the Western
edical paradigm can encounter difficult ethical dilemmas
hen caring for patients with varying cultural values. Sur-
eons need to pay increased attention during the informed
onsent process to ensure that cultural values are identified,
alued, and respected.

On occasion, balancing the requirements of the tradi-
ional, Western informed consent process with the appro-
riate respect for the culture in question can be challeng-
ng. Perhaps one of the biggest challenges to surgeons in the
nited States is dealing with patients and families from

ultures in which the principle of individual autonomy is
ot the primary driving principle of decision-making. For
xample, Korean Americans, Japanese Americans, and
exican Americans are examples of cultural groups who
ay generally more frequently believe that terminal diag-

oses and information relevant to treatment should be
ithheld from the patient and instead communicated only
ith the patient’s family.20,21 These situations raise obvious

thical dilemmas and challenges for the treating surgeon.
or example, when the surgeon is asked to communicate
ore directly with the family rather than the individual

atient, the direction of communication can be displaced
way from the patient, which may prevent the surgeon
rom establishing an effective physician-patient relation-
hip. Second, the surgeon loses the ability to fully assess the
atient’s understanding of the disease and the available
herapeutic options in the context of the patient’s unique
alues and interests. Third, and perhaps most significantly,
he surgeon may have difficulty recognizing whether any
iven patient agrees with his loss of autonomy, or whether
e is instead heteronomously acting under the pressures,
alues, or demands of others.22

There are no easy solutions to these concerns. Surgeons
hould approach each patient as a unique individual re-
ardless of cultural influences, and avoid making assump-
ions based on race, religion, or family influences (Fig.
).19,22 The most effective way to approach patients from
ultures in which individual autonomy may not be the
ominant ethical principle involves, from the beginning, a
eightened attentiveness for subtleties in the interactions

etween the patient and the family. Discrepancies between
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hat a patient says and how a patient behaves should be
oted. The surgeon must also secure a private discussion
ith the patient, during which time the patient is made

ware of the informed consent process and his right to it.22

f the patient does not wish to participate in the traditional
Western” informed consent process, the surgeon should
ake sure that the patient does wish the family to assume

he responsibility of decision-making. In this way, atten-
ion is paid to the patient’s wishes, even if autonomy in its
ruest sense is being subjugated by other cultural values.
inally, the surgeon must ensure that the family itself agrees
o make decisions on the patient’s behalf that are congruent
ith the cultural beliefs of the patient—a difficult task
ecause members within a family may disagree with each
ther over this issue.22

In general, individual patient autonomy and the right to
ully participate in the informed consent process should be
pheld unless the patient explicitly indicates that family
embers should be included or even be solely responsible

n the decision-making process. Although surgeons should
ot believe that they need to protect patients from their
amilies, physicians should ensure that when a patient de-
ers to familial values or interests, the patient has done so
illingly. Continuously encouraging patients to be candid

bout their familial values and interests can allow surgeons
o monitor the decision-making dynamic between patient
nd family.23 If a patient does seem dissatisfied or pressured

Figure 2. Navigating cultural and familial i
y the family dynamic, a private discussion with the patient
and potentially the family) would be the first step in rede-
ining the best interests of the patient.

In conclusion, a strong doctor-patient relationship is a
ritical component to the practice of good medicine. In
ecent decades, the ethical and legal response to the histor-
cally paternalistic doctor-patient relationship that domi-
ated the field of medicine for centuries has evolved into
he current concept of informed consent. Informed con-
ent is best conceptualized as an ongoing process that in-
olves both information disclosure and authorization for
he procedure in question. The best approach to informed
onsent combines elements of the subjective and reason-
ble standards. Specifically, surgeons should learn as much
s is reasonably possible about a patient’s values and inter-
sts to provide treatment options and goals of care that
lign with that individual’s interests and values. The sur-
eon should strive to disclose information, ensure patient
nderstanding, and facilitate and empower patients to be
ctive participants as decision-makers. When carried out
roperly, informed consent not only serves to respect pa-
ient autonomy but perhaps more importantly, cultivates
nd solidifies the patient-physician relationship.
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Abstract
Background/Aims: Participant understanding is a key element of informed consent for enrollment in research.
However, participants often do not understand the nature, risks, benefits, or design of the studies in which they take
part. Research on medical practices, which studies standard interventions rather than new treatments, has the potential
to be especially confusing to participants because it is embedded within usual clinical care. Our objective in this rando-
mized study was to compare the ability of a range of multimedia informational aids to improve participant understanding
in the context of research on medical practices.
Methods: We administered a web-based survey to members of a proprietary online panel sample selected to match
national US demographics. Respondents were randomized to one of five arms: four content-equivalent informational aids
(animated videos, slideshows with voice-over, comics, and text) and one no-intervention control. We measured knowl-
edge of research on medical practices using a summary knowledge score from 10 questions based on the content of the
informational aids. We used analysis of variance and paired t-tests to compare knowledge scores between arms.
Results: There were 1500 completed surveys (300 in each arm). Mean knowledge scores were highest for the slide-
shows with voice-over (65.7%), followed by the animated videos (62.7%), comics (60.7%), text (57.2%), and control
(50.3%). Differences between arms were statistically significant except between the slideshows with voice-over and ani-
mated videos and between the animated videos and comics. Informational aids that included an audio component (ani-
mated videos and slideshows with voice-over) had higher knowledge scores than those without an audio component
(64.2% vs 59.0%, p \ .0001). There was no difference between informational aids with a character-driven story compo-
nent (animated videos and comics) and those without.
Conclusion: Our results show that simple multimedia aids that use a dual-channel approach, such as voice-over with
visual reinforcement, can improve participant knowledge more effectively than text alone. However, the relatively low
knowledge scores suggest that targeted informational aids may be needed to teach some particularly challenging con-
cepts. Nonetheless, our results demonstrate the potential to improve informed consent for research on medical prac-
tices using multimedia aids that include simplified language and visual metaphors.
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Introduction

Clinical researchers rely on the informed consent pro-
cess to demonstrate respect for the autonomy of
research participants. Central to this process is the
assumption that research participants understand the
nature, risks, benefits, and design of the study at the
time they agree to participate.1–4 Typical efforts to
achieve informed consent focus on the provision of
information to prospective research participants, but
evidence that participants actually comprehend the dis-
closed information is often absent,5,6 nor is it clear
what degree of comprehension is needed to establish
that a participant’s consent is truly ‘‘informed.’’ A
growing body of evidence reveals that many partici-
pants do not understand the studies they join;7–11 for
example, one review found that study participants
understood the concept of randomization only 50% of
the time.12 Not only does this evidence demonstrate
that informed consent could be significantly improved
but misunderstanding of a study’s goals and processes
may also result in lower participation rates.13,14

The growth of research on medical practices
embedded within learning health care systems, which
compares commonly used interventions rather than
new interventions, further complicates the informed
consent process.15 Prior work in this area has revealed
widespread misconceptions and confusions about this
kind of research—for example, patients’ beliefs that
doctors always know which of several accepted medica-
tions is best or that research always includes a placebo
control, as well as confusion about the goals of
research versus clinical care.16,17 Introducing prospec-
tive participants to the concept of research on medical
practices may therefore be especially challenging, as it
contradicts common assumptions about medical exper-
tise and how research studies work.

There have been a number of efforts to improve
informed consent in clinical research settings using
multimedia informational aids. These multimedia aids
sometimes include the use of an audio component and/
or a character-driven story or narrative, among other
enhanced features. However, there is no clear standard
for how much of an improvement in understanding is
needed to justify the cost of developing a multimedia
aid, and reviews of the literature have shown these
efforts to have mixed results.18,19 In some studies, mul-
timedia aids have improved participant understand-
ing,20,21 while others have shown no significant
improvement in knowledge despite participants’ reports
that they found them worthwhile.22 None of these stud-
ies have addressed understanding of research on medi-
cal practices specifically.

Our earlier work has suggested that patients perceive
character-driven animated videos with an audio com-
ponent to be helpful in learning about these con-
cepts.16,23,24 Here, we present results from a

randomized study comparing four content-equivalent
informational aids about research on medical practices,
including our original animated videos and a control
arm. We hypothesized that (1) informational aids
would improve participant understanding more than
the no-intervention control, (2) audio aids would
improve understanding more than non-audio aids, and
(3) aids based on a character-driven story would
improve understanding more than aids without a
character-driven story. Our findings have implications
for how the characteristics of different informational
aids help prospective participants learn about research
and can be applied to improve the process of informed
consent for research on medical practices.

Methods

Study design

We conducted a self-administered, web-based survey
using an experimental between-group design to com-
pare the effects of four informational aids on respon-
dents’ understanding of core aspects of research on
medical practices, including variation in medical prac-
tice and the meaning of randomization. Respondents
were randomly assigned to one of four informational
aid arms or a control group, which allowed us to con-
trol for potential confounders and enabled us to draw
causal inferences about the effects of the informational
aids on understanding.

Study sample

Survey Sampling International (SSI) made the survey
available to members of its online research panel, con-
sisting of individuals who had previously signed up to
participate in survey research. Our survey was open to
English-reading US adults. SSI recruited panel mem-
bers by generic emailed messages several times per
week. Respondents received a small incentive as part of
the panel’s points-based reward program. Respondents
were screened to meet quota minimums matching US
population characteristics by age, gender, region, ethni-
city, race, education, and income according to the 2014
US Census. Eligible respondents were randomly
assigned to one of the five study arms. We used sequen-
tial enrollment until 300 respondents had completed
each arm. We determined sample size based on power
calculations assuming t-tests with power = .80 to
detect a difference in proportion of knowledge scores
of .07 with alpha = .05. Survey administration took
place between 28 October and 9 November 2015.

Survey development

We based the format of this survey on our prior survey
of patients’ attitudes about research on medical
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practices.23,24 We followed the tailored design method
for web-based surveys and adhered to basic principles
of classic measurement, including multi-item operatio-
nalization, to guide question development and
structure.25,26

We established face and content validity of the sur-
vey questions through expert review and cognitive
interviews with prospective study participants. SSI
panel members completed the survey in a mock-up of
its online format while simultaneously explaining their
answers via telephone to a study-team interviewer, who
used a combination of the think-aloud and probing
methods.27 We completed a total of three rounds of
interviews with 15 interviews per round, iteratively
refining survey questions and response categories as
well as evaluating technical functionality.

Informational aids and development

We provided respondents in all arms, including the con-
trol, with a brief definition of research on medical prac-
tices in the introduction to the survey (Figure 1).
Beyond this information, the informational aids were
equivalent in content but different in delivery approach,
including two with an audio component and two based
on a character-driven story, as described below. The
content of each of the four informational aids was split
into two sections, each conveying information about
core concepts in research on medical practices. The
first section introduced the concept of variation in
usual medical practices, using the example of different
doctors prescribing different antihypertensive medica-
tions and describing the multiple factors that can
influence a doctor’s choice to prescribe a certain medi-
cation. The second section described two approaches to
research on medical practices: medical record review
and randomization. It briefly described each research
method and how the method can be used to compare
commonly prescribed medications. The features of each
informational aid are described below. The survey
instrument and all informational aids are available at
https://rompethics.iths.org/study-details.

Animated videos (audio, character-driven). In a previous
study,16,23 we developed whiteboard-animated videos
with Booster Shot Media, a health communications
multimedia production company. Whiteboard anima-
tion is a style of video that shows a time-lapse of the
process of hand-drawing illustrations on a whiteboard
background. These videos presented a character-driven
story of several patient–doctor interactions. The two
videos were 3:20 and 3:07 min long, and respondents
were required to play the entirety of each video without
fast-forwarding in order to advance in the survey.
Further details on the development of these videos are
described elsewhere.16,23

Slideshows with voice-over (audio, not character-driven). We
developed our slideshows with voice-over by beginning
with the script from the animated videos. We removed
the character-driven elements from the script but other-
wise maintained the factual content. We developed
slides to highlight the key points from the script using
Microsoft PowerPoint, including stock photos from the
PowerPoint clip-art gallery. The two videos were 1:11
and 2:13 min long, and respondents were required to
play the entirety of each slideshow without fast-
forwarding in order to advance in the survey.

Comics (no audio, character-driven). We created the comics
collaboratively with Booster Shot Media. These comics
used the same hand-drawn style as the animated videos
but were presented as still images with word balloons
and text boxes, without any audio component. We
maintained the character-driven story from the ani-
mated videos, making adjustments to the script to fit
the comic strip format. The two comics comprised eight
and seven rows, with one to three panels per row.

Text (no audio, not character-driven). We presented a text-
only version of the scripts from the slideshows with
voice-over. The two sections were 171 and 314 words
long.

This survey asks your opinions on how doctors and their hospitals and clinics gather information 
to improve standard medical practices.  What do we mean by this? 

Research on medical practices compares FDA-approved medicines that some patients are 
already getting as part of their care. This is different from clinical trials of new medicines that 
have never been used by patients before.  

Often there are several FDA-approved medicines used for the same medical problem. In many 
cases, these medicines have not been compared to each other. Hospitals and clinics want to do 
research to see which of the medicines usually work best.  

Figure 1. Definition of research on medical practices.
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Measures

Our primary outcome was respondent understanding of
the information about research on medical practices
provided by the informational aids. A series of knowl-
edge questions followed each section of the informa-
tional aids. Each knowledge question was presented as
a statement with response options True, False, or Don’t
Know. We designed the knowledge questions to discri-
minate between basic recognition, recall, and inferential
processing of information presented in all four informa-
tional aids.28 We refined this intent through cognitive
interviews. Evaluation of the discriminatory capacity of
the knowledge measure is presented in the ‘‘Results’’
section.

In addition to the knowledge questions, the survey
asked about topics related to informed consent and risk
in the context of research on medical practices, as well
as standard demographic questions, for a total of 39
questions. Results from those questions are not
reported here. The informational aids also each had a
third section about informed consent, which was fol-
lowed by knowledge questions specific to consent
issues; these are not included in our knowledge score
because they do not address our primary outcome,
knowledge of research on medical practices.

Statistical analysis

We based summary knowledge scores on the sum of
the number of correct responses divided by the total
number of possible correct responses (10), reported as a
percentage. We used data from the 300 completed sur-
veys per study arm for analysis, evaluating within- and
across-arm differences in demographics and attrition
using analysis of variance (ANOVA) and cell chi-
square. We report basic descriptive statistics. We used
ANOVA (generalized linear models) and Tukey’s t-
tests for least square difference to compare knowledge
scores across arms. We performed all statistical analysis
using SAS! 9.4.

Institutional review board review, informed consent,
and privacy

The Stanford University, University of Washington,
and University of Minnesota institutional review board
(IRB) approved this study with a waiver of documenta-
tion of informed consent. SSI collected the survey data,
and members of the research team only received aggre-
gate data.

Results

Overall completion rate

Of the 2016 panel members who entered the survey por-
tal, 1565 completed the survey and 1500 were included

in final data, resulting in an overall completion rate of
74.4%. Final data excluded 65 respondents because
their responses failed one or more of the following data
quality parameters: (1) time to complete the survey (not
counting time required for videos) was less than one-
third of the median completion time or (2) there was
evidence of acquiescence bias, suggested by sequential
multiple-choice questions answered at the same extreme
where some variation was expected. We used data from
a total of 1500 completed surveys, with 300 completes
per arm, for analysis.

Respondent characteristics

Despite the use of random assignment, our sample did
not achieve equivalence in distribution across arms for
three characteristics: Hispanic/Latino ethnicity, educa-
tion, and income (Table 1). Similar distributional dif-
ferences in ethnicity were also present at entry to the
survey, with no discernible or interpretable pattern. No
statistically significant differences in ethnicity were
present in a comparison of survey completers and non-
completers (p = .8362). Distributional differences in
educational level were primarily due to a lower propor-
tion of respondents with higher educational attainment
in the animated video arm compared to the other four
arms. Overall, the difference in distribution of educa-
tion across survey completers and non-completers was
not significant. The difference in distribution of income
was significant and was also present at entry to the sur-
vey. Due to non-equivalence across arms, to isolate the
effect of multimedia format on knowledge, we con-
trolled for ethnicity, education, and income in our
between-arm analysis.

Knowledge measure

The overall mean percent correct on each question
across arms ranged from a low of 28.5% (Q10) to a
high of 94.3% (Q1) (Online Appendix A). There was
also variation between arms for most questions: the
within-question variation by arm was statistically sig-
nificant (p ! .05) for all individual knowledge ques-
tions except Q8 (p = .20), providing strong support
for within-arm discriminatory ability of knowledge
questions (Figure 2). Furthermore, respondents who
were randomized to the slideshow with voice-over arm
scored higher on 6 of the 10 knowledge questions than
those in all other arms.

Difference in knowledge scores across arms

The unadjusted mean knowledge scores were highest
for respondents in the slideshow with voice-over arm
(65.7 (standard deviation (SD) = 16.7)), followed by
the animated video (62.7 (SD = 18.8)), comic (60.7
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(SD = 18.5)), text (57.2 (SD = 18.3)), and control
(50.3 (SD = 16.8)) arms.

Table 2 presents the comparison and tests for differ-
ence in mean knowledge scores between arms. The sta-
tistical test used for comparison is a Tukey’s t-test,
comparing mean squared differences. In light of distri-
butional differences found for ethnicity, education, and
income across arms, we controlled these characteristics

for the t-tests of significance. As indicated, the differ-
ence in knowledge between the control arm and each
informational arm was statistically significant for all
four informational aids (p \ .0001). Differences in
knowledge scores between arms were statistically signif-
icant between all arms except between the slideshows
with voice-over and animated videos, and between the
animated videos and comics.

Table 1. Respondent characteristics.

Overall Animated videos Slideshows with
voice-over

Comics Text Control

Mean age (SD) 43.2 (16.5) 43.4 (16.5) 44.1 (16.8) 44.5 (16.7) 42.3 (16.5) 41.6 (15.9)
Gender (% male) 48.6 50.7 48.3 42.0 50.0 52.0
Hispanic or Latino (%)** 16.5 21.3 9.7 11.0 15.0 25.3
Race (%)

Asian 5.0 2.7* 4.3 8.3* 6.3 3.3
Black or African American 12.0 14.7 10.3 13.0 10.3 11.7
White/Caucasian 71.0 70.0 77.0 68.3 67.3 72.3
Other 12.0 12.7 8.3* 10.3 16.0 12.7

Education*
Less than high school 12.0 10.3 8.7* 12.0 17.7* 11.3
High school 30.0 34.7 27.0 33.7 25.3 29.3
Some college or vocational 29.0 32.3 29.7 21.3* 26.7 35.0
College graduate 19.0 16.3 21.0 19.0 20.0 18.7
Post-graduate 10.0 6.3 13.7 14.0 10.3 5.7

Income*
Less than US$20k 17.0 18.3 10.7* 17.7 22.0* 16.3
US$20,000–US$39,999 20.9* 26.3* 23.7* 19.3 17.7 17.7
US$40,000–US$59,999 16.9 18.7 18.7 14.7 16.0 16.3
US$60,000–US$79,999 13.4 12.7 12.7 13.0 13.0 15.7
US$80,000–US$99,999 7.9 9.3 8.3 6.7 7.7 7.7
US$100,000–US$149,999 17.1* 10.7* 18.7 19.3 17.3 19.3
US$150,000 or more 6.8* 4.0* 7.3 9.3 6.3 7.0

SD: standard deviation; ANOVA: analysis of variance.
*p \ .05; **p \ .01, chi-square, ANOVA with multiple paired t-tests.

Figure 2. Individual knowledge questions: percent correct by arm.
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Difference in knowledge across multimedia format of
informational aids

Knowledge scores were significantly higher for the two
informational aids with an audio component (animated
videos and slideshows with voice-over) than in the
two without (comics and text): 64.2% versus 60.0%
(p \ .0001). There was no significant difference
between the two informational aids with a character-
driven story component (animated videos and comics)
and the two without (slideshows with voice-over and
text) (Table 3).

Discussion

Multimedia format

Overall, respondents who viewed either the slideshows
with voice-over or the animated videos performed best
on the knowledge questions. Each of these aids con-
tained both audio and visual components: the slide-
shows combined a descriptive voice-over with minimal
images and text in a bulleted summary format, while
the animated videos used voice-over to tell the story of
a series of moving cartoons. Our results accord with
the cognitive theory of multimedia learning, which
states that people learn best when provided with limited
but cohesive information simultaneously through aural
and visual channels29–31 and has been supported in the
empirical literature.32,33 The slideshows with voice-over
may also have benefited from being relatively short and
simple, allowing for low cognitive load and easy infor-
mation processing,30,34 and from containing some, but
not too much, text.35 Moreover, these results align with

the informal feedback we received throughout our cog-
nitive interview process from interviewees who stated
that they preferred getting information through multi-
ple channels. However, while we found a statistically
significant difference between aids with and without an
audio component, our results do not address the value
of investing in multimedia aids to gain a relatively
small increase in understanding, which is a trade-off
that may differ depending on the specific study and the
content of the multimedia aid. Nonetheless, to the
extent that increased understanding is indicative of a
more robust informed consent process, the ability of
our multimedia aids to improve prospective partici-
pants’ understanding suggests that there is room to
improve informed consent.

Of our four informational aids, respondents rando-
mized to the text-only approach performed worst on
the knowledge questions; this is an important finding
given that the text was identical to the narration in the
slideshows with voice-over. Notably, this arm most
closely approximates the traditional approach to
informed consent for research, which suggests there is
room for improving the consent process using one or
more of our multimedia approaches. In practice, of
course, traditional written informed consent is
intended to be accompanied by a discussion, and in
fact discussions have been shown to be one of the
most effective ways of improving participant under-
standing.18,19,36 Our study did not include discussion
in any arm, but presumably a discussion could supple-
ment, rather than be replaced by, any of the informa-
tional aids in our study.37 Indeed, our results suggest
that moving toward simple multimedia approaches to

Table 2. Difference in adjusted mean knowledge scores between arms.

Animated videos Slideshows with voice-over Comics Text

Slideshows with voice-over 1.6 (p = .1137) – – –
Comics 1.6 (p = .1139) 3.2** (p = .0015) – –
Text 3.9** (p = .0001) 5.5** (p \ .0001) 2.3* (p = .0215) –
Control 8.8** (p \ .0001) 10.3** (p \ .0001) 7.2** (p \ .0001) 4.9** (p \ .0001)

Tukey’s t-test standardized range (least square difference).
*p < .05; **p < .0001, controlling for ethnicity (Hispanic/Latino), education, and income.

Table 3. Comparison of adjusted mean knowledge scores between multimedia formats.

Character-driven story No character-driven story Total

Audio Animated videos Slideshows with voice-over Audio*
64.2

No audio Comics Text No audio*
59.0

Total Character-driven story
61.9

No character-driven story
61.3

Tukey’s t-test standardized range (least square difference).
*p \ .0001, controlling for ethnicity (Hispanic/Latino), education, and income.
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informed consent can help participants understand
complex concepts, presented in a consistent and stan-
dardized manner, and facilitate more informed discus-
sions with members of the research team. Moreover,
this can be done at relatively low cost; our slideshows
with voice-over were filmed entirely in-house with
simple recording software. However, this does not
take into account the effort and resources that we
invested to develop effective language and visual
metaphors when initially developing the animated
videos, which we later used to create the slideshows
with voice-over.

Difficult concepts

Although some questions seemed to be effectively
taught by at least some of our informational aids, oth-
ers performed poorly on all arms. Indeed, even in the
highest-scoring arm, respondents answered on average
only two-thirds of the questions correctly, which aligns
with similarly low knowledge scores found in reviews
of the literature on informed consent for research par-
ticipation.18,19 This highlights the question of how
much understanding is necessary for consent to be truly
‘‘informed.’’ While the Common Rule identifies
required elements that must be disclosed during the
informed consent process (45 CFR § 46.116), there is
no standard for how well a participant must under-
stand that information prior to consenting. Some have
argued that disclosure alone, without comprehension,
is insufficient for a truly ‘‘informed’’ consent,38,39 but
alternative models do not specify what or how much
participants must understand.

Our findings do not answer this question but do
identify certain pitfalls to understanding that arose in
the context of our study. First, we created our original
animated videos for use in a separate study16,23 and
therefore not all topics received equal attention, likely
resulting in some topics being more effectively taught
than others.

Second, some of our knowledge questions may have
resulted in lower scores because they contradicted
respondents’ basic assumptions about research. Prior
qualitative studies have identified widespread misunder-
standing about research on medical practices,
particularly when participants compare it to the well-
known archetype of a placebo-controlled clinical trial of
new treatments.16,17 Our study suggests that at least
some aspects of research on medical practices are diffi-
cult for people to understand without explicit and direct
teaching. This is an important point for researchers who
are interested in developing informed consent materials
about topics that are unfamiliar to prospective partici-
pants, and it highlights the need for a clear approach to
teaching key learning goals. Strategies could draw on
those described in the educational psychology literature
such as signaling important information, using visuals

to highlight difficult concepts, and actively involving
participants.30,34 Furthermore, participant understand-
ing can be evaluated and the efficacy of multimedia aids
strengthened with a robust needs assessment and user
testing process.40

Character-driven story component

There was no significant difference between our two
informational aids that were based on a character-
driven story (animated videos and comics) and those
that were not (slideshows with voice-over and text).
For the linear transmission of information from
‘‘teacher’’ to ‘‘learner,’’ more didactic pedagogical tech-
niques seem to perform better. However, this does not
preclude the possibility that the narrative story
approach that characterizes comics and animations
may be effective in a different setting. Narrative
story–based informational aids have been shown to be
effective for targeted communications to specific sub-
populations—for example, immigrants and refugees,41

low-literacy communities,42 and the mentally ill.43,44

Comics and animation may also be useful for clinical
purposes that are outside the scope of our study, such
as encouraging changes in health behaviors,45–48 reduc-
ing health disparities using culturally targeted informa-
tional aids,49 or teaching information over time.46

Because the comic medium requires a collaboration
with readers to construct meaning, it is essentially
non-hierarchical and as such may not readily lend itself
to top-down approaches to delivering information.

Moreover, our animated videos were the first of our
informational aids to be created and were initially
developed for another study;16,23 in order to maintain
content equivalence, the language and structure of
these videos was the baseline for our other informa-
tional aids. Therefore, the benefits of our investment in
producing these videos are likely understated as they
included not only the character-driven story compo-
nent but also simplification of language and develop-
ment of visuals and metaphors. Indeed, shortening
consent forms and making them more comprehensible
has consistently proven to improve participant
understanding.19

Limitations

There were differential completion rates across arms.
However, the intent of our study was not to achieve
external validity, but rather to achieve internal validity.
Our informational aids were experiential interventions
that were designed and expected to include differential
respondent burden. We evaluated non-response pat-
terns and confirmed that the non-response conformed
to this assumption of differential respondent burden.
Therefore, we used only data from the 300 respondents
per arm who completed the survey. We also evaluated
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other plausible approaches and subsequent assump-
tions about non-response, which confirmed the robust-
ness of our statistical results.

Furthermore, our sample of SSI panel members,
which consisted of individuals with Internet access and
an interest in participating in surveys, is not generaliz-
able to the greater US population. However, our ran-
domized design allowed us to achieve internal validity
and identify intervention-specific differences between
groups.

An additional limitation is that our survey presented
a hypothetical scenario rather than an actual consent
process and, as noted in the ‘‘Discussion’’ section, did
not include an opportunity to discuss the study with a
researcher. While the scores on our knowledge measure
revealed significant differences in understanding
between arms, these scores alone are insufficient to
measure the adequacy and quality of informed consent.
Further study is needed to understand how these infor-
mational aids perform in the context of an actual clini-
cal trial.

Conclusion and future directions

This study shows that, of four content-equivalent
approaches to providing information about research on
medical practices, our text-only informational aid was
least effective at educating respondents, despite being
the closest approximation to the way that research con-
sent is typically provided in practice. Pragmatic trials in
which prospective participants are randomized between
consent approaches in the setting of an actual trial are
needed to build on our results. In the meantime, our
results show that short slideshows or videos that com-
bine voice-over with images and visual content reinfor-
cement can be a more effective way of educating
prospective study participants. The slideshow medium is
relatively simple to produce, and both slideshows and
videos are adaptable to a range of technologies, such as
mobile phones and websites, that can improve accessi-
bility and engagement for many prospective partici-
pants. However, even with multimedia informational
aids, overcoming the knowledge deficit about research
on medical practices is a challenging task and will
require concerted efforts if researchers are to enable pro-
spective participants to give truly ‘‘informed’’ consent.
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Abstract

Objective. To evaluate parental recall of surgical risks and
benefits in pediatric otolaryngology and to assess for factors
that may influence recall.

Study Design. Prospective cohort study.

Setting. Academic pediatric otolaryngology clinic.

Subjects and Methods. Eighty-four parents of children \6
years of age who underwent consultation for adeno/tonsillect-
omy and/or tympanostomy tube insertion were prospectively
enrolled. Consultation visits were video recorded and the
benefits and risks of surgery documented. Two weeks follow-
ing the consultation, parents were contacted for assessment
of recall of information discussed during the consultation.

Results. Overall, parents recalled only one-third of the risks of
surgery mentioned by the surgeons. Parents were significantly
more likely to recall the benefits of surgery as opposed to the
risks (P \ .001). Nine parents (10.7%) reported that no bene-
fits were discussed during the consultation, and 10 (11.9%)
reported no mention of any risks. Inconsistencies were pres-
ent in which risks and benefits were mentioned by the provi-
ders. Parents who decided to proceed with surgery (58.3%)
were significantly less likely to recall the surgical risks than
those who did not (P \ .001). The specific surgeon involved,
the number of caregivers present, parental education level,
and prior surgical history did not influence recall.

Conclusion. Parental recall of benefits and risks associated with
common pediatric otolaryngology procedures was poor. This
information is important because a low rate of recall may
influence parents’ perspectives of the procedure and could
alter their decision-making processes or expectations.
Methods to improve parental recall should be further studied.
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A
n important aspect of the informed consent process

is to ensure that the benefits and risks of a surgical

procedure are well understood by the patients and

their family members. This is particularly important in

pediatric otolaryngology, as many operations in this subspe-

cialty are elective, and the benefits are not always clear or

guaranteed. Even the practice guidelines for a number of

pediatric otolaryngology conditions recognize the lack of

unequivocal data to support the option of some opera-

tions.1,2 For example, a Cochrane review assessing the

effectiveness of tonsillectomy in chronic/recurrent acute

tonsillitis stated, ‘‘It is clear that some children get better

without any surgery. . . . The impact of surgery, as demon-

strated in the included studies, is modest.’’3

In light of the unclear benefits in some circumstances,

the decision to proceed with surgery should be carefully

considered by parents. Moreover, although some of the pro-

cedures in pediatric otolaryngology could be considered

‘‘minor,’’ they are not without risks. Unfortunately, research

to date has shown that many patients have poor understand-

ing of their medical conditions and treatments4-6 and that

recall of the information shared during consultation visits is

inadequate.5-9 Even after undergoing a detailed informed

consent process, patients and family members have demon-

strated poor recall of the risks discussed during surgical

consultations.9-13 Thus, a need exists to better understand
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the informed consent process in pediatric otolaryngology

and determine what factors may influence recall of the

information discussed during surgical consultations.

The primary objective of this study was to evaluate par-

ental recall of surgical risks and benefits associated with

common operations in pediatric otolaryngology. The sec-

ondary objective was to assess for factors that may influ-

ence recall. In particular, assessment was performed of

whether the context of the discussion (eg, other people in

the room), prior surgical history, parental education level, or

treatment choice (watchful waiting or surgery) would influ-

ence the rate of recall.

Materials and Methods

This study was part of a larger mixed-methods research

project assessing shared decision making in pediatric otolar-

yngology.6 Local Institutional Review Board (IWK Health

Centre) approval was obtained.

Participants

Participants were recruited from a tertiary-level pediatric

hospital in eastern Canada. Consecutive parents were pro-

spectively enrolled if they had children \6 years of age

who were being evaluated for 1 of 4 conditions that may be

treated with surgery (Table 1). Exclusion criteria included

inability to speak English and/or the lack of decision-

making authority on behalf of the child. Clinic nurses

informed eligible parents of the study in the waiting room

before the consultation, and interested parents met with a

research assistant who described the study in detail and

obtained consent.

Procedure

If surgery was considered to be a treatment option, health

care providers discussed the risks and benefits of the surgi-

cal procedure during the consultation. After the discussion,

the surgeon obtained consent for surgery, which was then

followed by a short visit with the clinic nurse who covered

information pertaining to preoperative details (eg, where to

go for surgery, when to stop eating/drinking) and postopera-

tive care (eg, pain management/analgesic use). All visits

were video recorded with dual wall-mounted cameras in the

consultation room (one camera captured a full room view

and another captured the health care providers’ faces).

Two weeks following the consultation, participants com-

pleted a telephone interview with the research assistance

consisting of open- and closed-ended questions regarding

their recall of the information discussed during the visit.

Specifically, parents were encouraged to recall all risks and

benefits of the surgery discussed during the consultation.

Although parents were aware that this telephone call would

occur (‘‘cold calling’’ was not allowed according to the

Institutional Review Board), they were not made aware of

the purpose. Each interview was transcribed; transcriptions

of these conversations were later checked for accuracy.

Measures

Demographic questionnaire. Relevant questions included rela-

tionship to child, parent and child age, parent marital status,

education level, ethnicity, household income, presence of

siblings, and previous surgical history of the patient and/or

sibling.

Risks and benefits coding. Video recordings of the consultation

visits and transcripts of the follow-up phone calls were coded

for mention of the risks and benefits of surgery. Coding

sheets were created for each operation based on review

of the literature (see Appendix 1 at www.otojournal.org/

supplemental).

Table 1. Baseline Information of Participants.

n %

Age of child, mo

�12 8 9.5

13-24 28 33.3

25-36 20 23.8

37-48 16 19.0

49-60 12 14.3

Martial status

Married 59 70.2

Common law 12 14.3

Single 11 13.1

Divorced/separated 2 2.4

Ethnicity

Caucasian 75 89.3

African Canadian 4 4.8

Asian Canadian 2 2.4

First Nations/Native 1 1.2

Middle Eastern 1 1.2

Other 1 1.2

Education level

Completed high school or less 19 22.6

Community college 26 31.0

Undergraduate university 20 23.8

Graduate or postgraduate training 19 22.6

Conditions/surgerya

Chronic/recurrent tonsillitis/

adenotonsillectomy

7 8.3

Obstructive sleep apnea/

adenotonsillectomy

31 36.9

Chronic/recurrent acute otitis media/ear

tubes

55 65.5

Chronic/recurrent nasal obstruction/

adenoidectomy

7 8.3

Surgical decision

Surgery 49 58.3

Watchful waiting 35 41.7

aSixteen children (19.0%) had .1 of these conditions.
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Data Analysis

Data was managed and analyzed with SPSS 17 for Windows

(IBM Corp, Armonk, New York). Descriptive statistics were

used to summarize demographic characteristics and the risks

and benefits mentioned and recalled. Nonparametric tests

(results were not normally distributed)—including Wilcoxon

signed ranks, Kruskal-Wallis, and Mann-Whitney U tests—

were used depending on how many independent groups were

included in the analyses to assess differences in recall across

the various identified predictors. Sample size was assessed

through analysis with the independent variable consisting of

the most groups (ie, the most stringent of the analyses

conducted)—specifically, 3 degrees of freedom, power of

0.95, a set at 0.05, and a medium estimated effect size of

0.5 indicated that the sample required at least 69 participants.

Results

Participants

Over a 1-year period, 131 parents were enrolled in this

study, of whom 42 did not complete the follow-up interview

and 5 video recordings were unable to be coded due to tech-

nical problems. This resulted in a final sample of 84 partici-

pants. No significant differences were found in any of the

demographic factors between those who completed the

study and those who did not complete the study.

The majority of participants were mothers (81.0%)

between the ages of 19 and 44 years (mean 6 SD, 33.23 6

5.07); fathers (19.0%) were between 19 and 51 years old

(35.25 6 5.91). The mean age of children was 33.56 6

15.20 months (range, 9-60), and about half (59.5%) were

boys. Most parents were married (70.2%) and Caucasian

(89.3%). Seventeen (20.2%) participant children had under-

gone surgery, and 13 (15.5%) parents reported that other chil-

dren in the family had previous surgery. Of the 84 families,

26 (31.0%) had 2 parents present at the consultation visit. A

summary of the demographic details is presented in Table 1.

Three fellowship-trained pediatric otolaryngologists, who

ranged in age from 37 to 47 years, conducted the consulta-

tion appointments. Two were men, 1 was a woman, and all

were in a salaried academic practice. All 3 completed their

otolaryngology–head and neck surgery residency in Canada,

with fellowship training in the United States (n = 2) and

Australia (n = 1). Medical trainees were present in 33 video

recordings (39.3%), and 1 of 2 female nurses was involved

in 49 (58%) visits.

Risks and Benefits Mentioned

The specific benefits and risks mentioned during the consul-

tation and those recalled by the participants for adenotonsil-

lectomy and tympanostomy tube insertion are shown in

Tables 2 and 3. The rare benefits and risks documented in

the literature (eg, death from bleeding) but not mentioned

during the consultations are not included in the tables.

Across all procedures, the most common benefits of sur-

gery mentioned were the reduced number of infections

(otitis media or tonsillitis, 37%) and the reduced number of

oral antibiotics required postsurgery (18%). Specific to ade-

notonsillectomy, better breathing (21%) and improved sleep

(18%) were most commonly mentioned by the surgeons.

Most common risks mentioned during the consultation were

risk of general anesthesia (42%) and readmission (36%).

For adeno/tonsillectomy, bleeding/hemorrhage (43%) and

discomfort/pain (39%) were most commonly mentioned.

Risk and Benefits Recalled

The most commonly recalled benefits were reduced

infections (32%) and better breathing (19%). The most com-

monly recalled risks were risk of general anesthesia (20%)

and bleeding/hemorrhage (31%). Specific to tympanostomy

Table 2. Risks and Benefits Mentioned and Recalled Associated
with Adenotonsillectomy.

Mentioned

during

Consultation

Mentioned

at 2-wk

Follow-up

Interview

Benefits of surgery

Better breathing 18 16

Growth spurt 6 5

Improve attention issuesa 1 1

Improved cognitive/learninga 1 0

Fewer colds 1 0

Reduced nasal discharge/secretionb 4 2

Improved eating/appetitec 2 6

Reduced apneasa 2 1

Improved sleep 15 9

Improved daytime energya 1 0

Reduced number of infectionsa 31 27

Reduced number of oral antibioticsa 15 2

Reduced days of daycare/school/

work misseda

1 0

Improved speech/voicea,c 1 2

Improved quality of lifea 7 7

Prevents long term comorbiditiesa 1 0

Risks of surgery

General anesthesia 35 17

Bleeding/hemorrhage 36 26

Bad breath 14 1

Discomfort/pain 33 2

Vomiting/nauseaa 5 0

Fever 6 0

Time off from school and activities 18 5

Regrowth of adenoids over timeb 4 1

Dehydration 17 0

Reduce oral intakea 9 0

Readmissiona 30 11

Need for blood transfusiona 14 0

aTonsillectomy only.
bAdenoidectomy only.
cGray shading indicates that risk or benefit was mentioned by more parents

than those who were told in the consultation visit about it.
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tube insertion, the risk of tympanic membrane perforation

(17%) was most commonly recalled. Thirty-six parents

recalled as many benefits as were mentioned during the

visit, and 21 parents recalled as many risks as were men-

tioned during the child’s consultation. Overall, parents

recalled one-third the risks of surgery and half the benefits

of surgery mentioned by the surgeons.

Nine (10.7%) parents reported that no benefits were dis-

cussed during the consultation; the video analysis showed

that 1 of these parents had 2 benefits mentioned during con-

sultation. Ten (11.9%) parents reported that no risks were

mentioned; however, in 5 consultations, risks were men-

tioned. Two (2.4%) parents reported that benefits were

reviewed during the appointment, but they could not recall

the content of those benefits; 2 (2.4%) parents reported that

risks were mentioned but could not specify those risks.

During 4 visits (4.8%), surgeons used nonspecific language

when discussing the risks and benefits (eg, ‘‘Something bad

may happen’’), and during 1 visit, the surgeon did not expli-

citly state how surgery would improve the child’s symptoms

(eg, ‘‘These things may all get better with the surgery’’).

Overall, the participants recalled a higher proportion of

benefits than risks (Z = 24.25, P \ .001). When partici-

pants were divided into those who decided to proceed with

surgery (58.3%) versus those who chose watchful waiting

(41.7%), parents in the latter group were significantly more

likely to recall the risks of surgery (median = 1, SD = 1.05)

than were those who chose surgery (median = 0, SD = 0.83;

Z = 23.75, P \ .001). No significant differences were

found in the recall of risks and benefits of surgery at the 2-

week follow-up phone call, in terms of the following: con-

sulting surgeon, type of surgery, presence of 1 or 2 care-

givers during the visit, child’s previous surgical experience,

other children’s previous surgical experience in the family,

and parental education level (Tables 4 and 5).

Discussion

The overall recall rate for risks and benefits of surgery was

low. Parents remembered about half the benefits of surgery

and only one-third the risks mentioned during the consulta-

tion. As well, those parents who elected to monitor their

children rather than proceed with surgery were significantly

more likely to recall the risks of surgery. Selective recall or

confirmation bias (tendency to prefer and recall information

that will confirm a person’s beliefs/hypotheses) may have

played a role, as parents may selectively recall the advan-

tages of surgical treatment because they are hopeful that it

will alleviate their children’s symptoms.

The risk recall rate found in this study was similar to that

reported in other studies in surgical settings.5-9,12-14 A study

in pediatric surgery, for example, found that .20% of

parents did not recall any risks being discussed, and \40%

recalled the commonly mentioned risks, such as bleeding

and infection.13 However, no studies to date have used

objective assessment of the consultation interaction and

recall of the information discussed during the visit.

Specifically, previous research has relied on what the physi-

cian remembered stating, sometimes along with an educa-

tional aid, as the information given during the consultation

and relating it to what was recalled by patients and family

members.5,7-12,14 In our study, we used video recordings of

the physician-parent interaction to determine what specific

risks and benefits were discussed during the visit. Providers

will have different styles of interaction and deliver different

amounts of information; thus, it is important to objectively

assess exactly what information was shared during the

consultation.

Although there are a number of theoretical risks for any

surgery, some are incredibly rare and may not be mentioned

during the consultation. An unexpected finding in this study

was that several rare risks and benefits were either not men-

tioned or mentioned rarely. Furthermore, some risks and

benefits were inconsistently mentioned across providers,

even within each provider. Some benefits of surgery docu-

mented in the literature but not mentioned included

improved school performance15 and alleviation of head-

aches16 for children with sleep-disordered breathing. Some

risks of surgery found in the literature but not mentioned by

Table 3. Risks and Benefits Mentioned and Recalled Associated
with Tympanostomy Tube Insertion.

Mentioned

during

Consultation

Mentioned at

2-wk Follow-up

Interview

Benefits of surgery

Reduced number of infections 31 27

Reduced number of oral

antibiotics

15 2

Reduced days of day care/

school/work missed

1 0

Improved quality of life 7 7

Temporarily improved hearing 14 7

Improved speech

development

(young children)

5 5

Easier to treat future acute

otitis media episodes

12 8

Consequences of surgery

General anesthesia 35 17

Readmission 30 11

Tympanic membrane

perforation

27 14

Otorrhea 26 4

Water precautions 26 2

Premature tube extrusiona 2 5

Retained tube 3 1

Tube blockage 2 0

Myringosclerosis or

tympanosclerosisa

0 1

aGray shading indicates that consequence was mentioned by more parents

than those who were told in the consultation visit about it.
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Table 5. Risks of Surgery Mentioned by Parents in Relation to Demographic and Consultation Factors.

Median Scores Interquartile Range Mean Rank

Mann-Whitney U (Z)

or Kruskal-Wallis (x2)

No. of caregivers at consultation Z = 21.44, P = .15

1 0.33 0.20-0.67 39.96

2 0.55 0.20-1.00 48.17

Index child previous surgery Z = 21.09, P = .28

Yes 0.25 0.18-0.58 36.82

No 0.40 0.20-1.00 43.94

Any child previous surgery Z = 20.87, P = .38

Yes 0.33 0.16-0.75 27.69

No 0.40 0.20-1.00 32.51

Consulting surgeon x2 = 0.90, P = .64

1 0.33 0.18-0.67 39.86

2 0.33 0.16-1.00 41.95

3 0.37 0.20-1.00 46.43

Education level x2 = 1.45, P = .69

High school or less 0.33 0.11-1.00 41.39

Community college 0.40 0.20-0.75 43.08

Undergraduate 0.42 0.25-1.00 47.10

Graduate or higher 0.33 0.13-0.67 37.97

Surgery type Z = 20.85, P = .34

Adeno/tonsillectomy 1.00 0.18-1.00 36.16

Ear tubes 1.00 0.11-1.00 40.93

Table 4. Benefits of Surgery Mentioned by Parents in Relation to Demographic and Consultation Factors.

Median Scores Interquartile Range Mean Rank

Mann-Whitney U (Z)

or Kruskal-Wallis (x2)

No. of caregivers at consultation Z = 20.89, P = .37

1 1.00 0.50-1.00 38.86

2 0.67 0.33-1.00 34.30

Index child previous surgery Z = 21.43, P = .15

Yes 0.50 0.00-1.00 30.87

No 1.00 0.50-1.00 39.19

Any child previous surgery Z = 20.69, P = .49

Yes 1.00 0.56-1.00 31.50

No 1.00 0.50-1.00 27.85

Consulting surgeon x2 = 0.58, P = .75

1 1.00 0.00-1.00 34.93

2 1.00 0.50-1.00 38.06

3 1.00 0.50-1.00 39.58

Education level x2 = 2.74, P = .43

High school or less 1.00 0.50-1.00 38.87

Community college 1.00 0.50-1.00 42.31

Undergraduate 0.83 0.31-1.00 33.33

Graduate or higher 0.67 0.33-1.00 33.91

Surgery type Z = 20.74, P = .54

Adeno/tonsillectomy 1.00 0.50-1.00 38.06

Ear tubes 1.00 0.31-1.00 33.93
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the surgeons included death and tongue/uvular swelling.17

The reason for which specific risks and benefits were men-

tioned during consultation is unclear; however, it likely

depends on the experience (eg, recent occurrence of a rare

complication) and training of the surgeon. As well, some of

the benefits of surgery could have been considered to be

intuitive by the provider (eg, ear tubes will improve ear

infections). Although the inconsistencies among surgeons

can be concerning, each interaction between the surgeon

and parent is unique. Thus, it is incumbent on the surgeon

to provide appropriate amount of information for that spe-

cific interaction. For instance, if the surgeon gets an impres-

sion that a parent is anxious and does not want to hear the

details about surgery, then perhaps only the essential infor-

mation should be shared. However, if a parent is asking

many questions and is being inquisitive, the surgeon may

provide more details.

Surgeons must make decisions about what risks and ben-

efits to discuss with their patients. However, mentioning all

possible risks of surgical procedures is not practical or

likely beneficial.18 This concept of the ethics of ‘‘everyday

clinical’’ practice—which changes with each clinical

encounter and relationship with patients—is known as

microethics.19 Microethics is an important concept not tradi-

tionally discussed or taught in medical schools, as most

ethical training involves extreme or unusual cases (eg,

Jehovah’s witness patient refusing blood transfusion).

However, microethics deals with the constant small ethical

decisions that occur every day in the clinical setting, such

as questioning which risks and benefits should be discussed

with the patient/family members.19 Further studies in this

area are needed to help clinicians fully recognize that

microethical decisions are important and relevant to every-

day practice.

A number of risks and benefits recalled by parents were

not actually mentioned by the providers during the visit. In

these cases, it may be that parents obtained supplementary

information about the treatment options from sources out-

side the surgeon. In particular, they may seek advice or

information from family members, other parents, their pri-

mary care providers, or the Internet.6,20,21 All together, the

implication is that parents are actively seeking more infor-

mation beyond what was provided during consultation.

Therefore, health care providers should consider developing

educational tools with accurate information that can be pro-

vided for parents to review at home. As well, surgeons

should emphasize the important and relatively common

risks (eg, bleeding posttonsillectomy) so that parents are

better able to retain information and handle the potential

complications.

Several demographic and contextual factors were

assessed in this study, and none of them (except the deci-

sion on whether to proceed with surgery or not) were signif-

icantly related to the proportion of recalled risks and

benefits. This is in contrast to previous studies showing that

education levels influenced surgical risk recall. Specifically,

research has suggested that patients with higher levels of

education are more likely to recall �50% of the risks,22

while patients with lower levels of education tend to recall

\50%.12,23 However, other studies have found a negative

correlation with education levels, where parents of pediatric

patients with postsecondary education had poorer recall of

surgical risks for their children’s surgery.11 Similar to edu-

cation, a prior surgical history for any child in the family

did not influence recall rate. It seems that regardless of edu-

cation level and previous experience, some parents will

have less-than-ideal recall and may therefore benefit from

further support during the informed consent process.

This study provides preliminary information about paren-

tal recall of information shared during pediatric otolaryngol-

ogy consultations. Surgeons should be aware that many

parents have poor recall and that they tend to remember

only a few specific risks and benefits. Moreover, parents

were likely seeking additional information from other

sources. Hence, surgeons should emphasize the important

and common risks involved in a surgical procedure, as well

as find ways to increase information retention (eg, via deci-

sion aids24).

Limitations of this study should be noted. The timeline

of the follow-up phone call may have influenced parental

recall. In this study, the follow-up occurred 2 weeks after

the consultation, and recall may have been different if the

time frame was different. Second, we did not assess for dif-

ferences in recall based on different ethnicity, since the

study sample was homogenous (ie, mostly Caucasian).

Therefore, cultural diversity and its influence on recall of

risks and benefits are unknown in the current population.

Furthermore, it is possible that the results reported in this

study may not be generalizable to other centers that have

demographically different populations. Third, parents were

aware that a phone call would be made by the research

assistant after the consultation visit, which may have led to

recall bias. However, parents were not aware that specific

risks and benefits would be elicited, and thus it is unlikely

that a Hawthorne effect would have occurred. Fourth, the

surgeons did not have a standardized discussion on risks

and benefits. That is, the providers mentioned different risks

and benefits even though they worked at the same center;

nonetheless, this is another novel finding that requires fur-

ther studies to determine why only certain risks and benefits

were mentioned by the providers. Although data were avail-

able on which specific risks and benefits were mentioned by

the participating surgeons, we could not independently ana-

lyze these data since there was too much variability across

and even within individual surgeons. Even though all sur-

geons mentioned the common risks of surgery (eg, postton-

sillectomy bleed), many instances were observed where

other information was mentioned in a tremendously varied

manner (eg, premature tube extrusion, improved quality of

life). Therefore, we could not analyze these data at the level

of which specific risks and benefits were mentioned by the

providers. Finally, a relatively small number of surgeons

were included in this study, thus representing a restricted

range of potential provider influences. A larger number of
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surgeons may provide more generalizable results. Despite

these limitations, the current study was the first to assess

recall rates through objective assessments (video recordings)

of what was actually discussed during the consultation.

Conclusion

Parents of children considering elective pediatric otolaryn-

gology operations recalled less than half of the surgical

risks and benefits mentioned during the informed consent

discussion. The decision to proceed with surgery as com-

pared with watchful waiting was associated with a poorer

recall of surgical risks. Parents were likely seeking informa-

tion from other sources about the surgical procedure. This

information is significant because a low rate of recall may

influence parents’ perspectives of the procedure and could

alter their decision-making processes or expectations. Future

studies should assess methods to increase recall and under-

standing of the information shared during the informed con-

sent process.

Acknowledgments

We thank the nurses for their support and time and the families

who participated in the study.

Author Contributions

Kiersten Pianosi, collected and analyzed data, wrote article,

revised article; Ayala Y. Gorodzinsky, designed study, analyzed

data, revised article; Jill MacLaren Chorney, designed study, col-

lected and analyzed data, revised article; Gerard Corsten,

designed study, collected data, revised article; Liane B. Johnson,

designed study, collected data, revised article; Paul Hong,

designed study, collected and analyzed data, revised article.

Disclosures

Competing interests: None.

Sponsorships: None.

Funding source: Canadian Institutes of Health Research, Nova

Scotia Health Research Foundation, and Dalhousie Department of

Surgery. No role in study.

Supplemental Material

Additional supporting information may be found at http://otojour-

nal.org/supplemental.

References

1. Section on Pediatric Pulmonology, Subcommittee on

Obstructive Sleep Apnea Syndrome, American Academy

of Pediatrics. Clinical practice guideline: diagnosis and man-

agement of childhood obstructive sleep apnea syndrome.

Pediatrics. 2011;209:704-712.

2. Daniel M, Kamani T, El-Shunnar S, et al. National institute

for clinical excellence guidelines on the surgical management

of otitis media with effusion: are they being followed and have

they changed practice? Int J Pediatr Otorhinolaryngol. 2013;

77:54-58.

3. Burton MJ, Glasziou PP, Chong LY, Venekamp RP.

Tonsillectomy or adenotonsillectomy versus non-surgical

treatment for chronic/recurrent acute tonsillitis. Cochrane

Database Syst Rev. 2014;11:CD001802.

4. Engel KG, Heisler M, Smith DM, Robinson CH, Forman JH,

Ubel PA. Patient comprehension of emergency department

care and instructions: are patients aware of when they do not

understand? Ann Emerg Med. 2009;53:454-461.

5. Hawley ST, Lantz PM, Janz NK, et al. Factors associated with

patient involvement in surgical treatment decision making for

breast cancer. Patient Educ Couns. 2007;65:387-395.

6. Gorodzinsky AY, Hong P, Chorney JM. Parental knowledge in

pediatric otolaryngology surgical consultations: a qualitative

content analysis. Int J Pediatr Otorhinolaryngol. 2015;79:

1135-1139.

7. Goldfarb J, Gupta V, Sampson H, Chiodo A. Resource devel-

opment in otolaryngology-head and neck surgery: an analysis

on patient education resource development. J Otolaryngol

Head Neck Surg. 2014;43:27.

8. McAllister KA, Clement WA. Readability and content of

postoperative tonsillectomy instructions given to patients in

Scotland, a completed audit cycle. Scot Med J. 2012;57:4-7.

9. Tait AR, Voepel-Lewis T, Gauger V. Parental recall of

anesthesia information: informing the practice of informed

consent. Anesth Analg. 2011;112:918-923.

10. Papsin E, Haworth R, Chorney JM, Bezuhly M, Hong P.

Pediatric otoplasty and informed consent: do information

handouts improve parental risk recall? Int J Pediatr

Otorhinolaryngol. 2014;78:2258-2261.

11. Nadeau DP, Rich JN, Brietzke SE. Informed consent in pedia-

tric surgery: do parents understand the risks? Arch Otolaryngol

Head Neck Surg. 2010;136:265-269.
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ABSTRACT: Background. The purpose of this study was to evaluate a
telemedicine model that utilizes an audiovisual teleconference as a preoper-
ative visit.
Methods. Veterans Health Administration (VHA) patients with head and
neck cancer at 2 remote locations were provided access to the Palo Alto
Veterans Affairs (PAVA) Health Care System otolaryngology department
via the telemedicine protocol: tissue diagnosis and imaging at the patient
site; data review at PAVA; and a preoperative teleconference connecting
the patient to PAVA. Operative care occurred at PAVA. Follow-up care
was provided remotely via teleconference.
Results. Fifteen patients were evaluated. Eleven underwent surgery,
4 with high-grade neoplasms (carcinoma). Average time from referral to

operation was 28 days (range, 17–36 days) and 72 (range, 31–108
days), respectively, for high-grade and low-grade groups. The average
patient was spared 28 hours traveling time and $900/patient was saved
on travel-related costs.
Conclusion. A telemedicine model enables timely access to surgical care
and permits considerable savings among select VHA patients with head
and neck cancer. VC 2016 Wiley Periodicals, Inc. Head Neck 38: 925–929,
2016

KEY WORDS: telemedicine, telehealth, head and neck, cancer,
access, Veterans Health Administration, Veterans Affairs

INTRODUCTION
Head and neck cancer is a complex disease that is optimally
treated with a multidisciplinary care team and a well-
developed infrastructure. For patients who reside at a signifi-
cant distance from a center with these capacities, determin-
ing a treatment plan and providing subsequent intervention
can be associated with significant delays as well as travel-
related costs and inconveniences. Even without such geo-
graphic hurdles, the average delay from referral to definitive
treatment for cancers of the upper aerodigestive tract has
been estimated at 14 to 21 weeks in the United States and
Canada.1

The Veterans Health Administration (VHA) is the largest
healthcare system in the United States, providing compre-

hensive healthcare to almost 9 million veterans annually.2

The VHA system is not immune to treatment delays, a
problem that has not only been highlighted recently in the
press3,4 but also spurred governmental action.5

Traditionally, VHA patients who live in remote areas
and present with new diagnoses of head and neck cancer
are transported to tertiary care VHA hospitals for evalua-
tion and workup, or their care is fee-based to a local,
non-Veterans Affairs tertiary care hospital. Transporting
patients to tertiary care VHA hospitals can be associated
with travel-related delays because patients with head and
neck cancer often require multiple visits before beginning
treatment to evaluate the tumor and determine a care
plan. The use of non-VHA hospitals can permit rapid
access to non-VA health systems,6 but can be associated
with significant costs for the VHA healthcare system.

Telemedicine has been proposed as a mechanism to facil-
itate treatment of head and neck cancer.7 To date, telemedi-
cine has been used to remotely present patients with head
and neck cancer at multidisciplinary tumor boards8–11 and
provide guidance via secure text messaging as patients
undergo treatment.12,13 To our knowledge, no prior studies
have evaluated the role of telemedicine in remote presurgi-
cal evaluation, workup, and counseling for patients with
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head and neck cancer. In this pilot study, we sought to
explore the feasibility of utilizing a real-time audiovisual
teleconference to remotely evaluate patients with head and
neck cancer and formulate a treatment plan, replacing the
traditional preoperative in-person visit that determines
surgical treatment planning. Use of this teleconferencing
technology has expanded to provide postoperative follow-
up and surveillance visits as well. Specifically, we sought
to evaluate if this model improves existing access to opera-
tive care and if it was associated with any time or financial
savings. Secondarily, we sought to compare the wait times
of patients evaluated with the telemedicine consultation to
a cohort of patients evaluated with traditional in-person
visits.

MATERIALS AND METHODS
This project was reviewed by both the Stanford University

Institutional Review Board and the Research Administration
at the Palo Alto Veterans Affairs (PAVA) Health Care
System and was determined to be a quality improvement
project. All patients gave informed consent to participate in
a telemedicine encounter.

Patients

PAVA frequently provides tertiary head and neck onco-
logic care for veterans in the Northern California and the
southwestern United States, including the New Mexico
region. VHA patients requiring care at a tertiary otolaryn-
gology facility (PAVA) who were diagnosed at 2 remote
VHA sites (New Mexico Veterans Affairs Health Care
System, Albuquerque, NM, and Central California Veterans
Affairs Health Care System, Fresno, CA) were evaluated
remotely via the telemedicine consultation protocol. VHA
physicians practicing in Fresno, CA, and Albuquerque, NM,
referred the patients. Remote patients were defined as those
who reside >150 miles from Palo Alto, CA. Patients with
referrals to PAVA for head and neck cancer treatment were
eligible to participate in the protocol.

Protocol

Eligible patients were offered the option of a telemedicine
consultation when the referral was received by PAVA. All
patients were also offered a standard in-person consultation.

The telemedicine protocol included 3 components: (1)
tissue diagnosis and imaging acquisition at a remote site;
(2) review of clinical, pathological, and imaging data at
the local, tertiary treatment site (PAVA), including discus-
sion of the patient at the Stanford Department of Otolaryn-
gology multidisciplinary head and neck tumor board; and
(3) a preoperative, audiovisual teleconference to finalize
the treatment plan and counsel the patient. This encounter
was a real-time, 30-minute, teleconference that occurred
via an encrypted line. The telemedicine consult was per-
formed with the patient, nurse, and speech pathologist
present at the patient’s home site, providing the ability for
real-time nasopharyngoscopy, and a head and neck surgeon
(D.B.S.) at PAVA.

For surgical patients, medical services that were needed to
provide preoperative clearance (primary care, cardiology,
and pulmonology) were determined during the telemedicine
visit. Referrals to the necessary service(s) were placed elec-

tronically by the head and neck surgeon at PAVA for
patients to be evaluated at their home site before traveling
to PAVA for operative care. After a treatment plan was
finalized, operative intervention and immediate inpatient
postoperative care were provided at PAVA. The patient
traveled to the local tertiary site (PAVA) the day before sur-
gery for an examination by the operative team. In all cases,
reconstructive options up to and including microvascular
free tissue transfer were available as necessary on the day
of surgery. Routine outpatient follow-up care was provided
at the remote site with additional telemedicine postoperative
visits as necessary. Patients who did not require operative
intervention were treated in their home area and/or referred
to appropriate specialists.

Study design and outcome measurements

Clinical, pathological, and operative data were collected
from the electronic medical record and retrospectively
analyzed. Main outcome measures were the time from
referral to initial consultation and subsequently to surgery,
as well as travel time spared, travel cost saved, and car-
bon dioxide emissions avoided because of telemedicine
visits. The time from referral to consultation reflects the
time from when a referring VHA physician referred the
patient to the head and neck surgery department at PAVA
to the time the patient was evaluated by telemedicine by
the PAVA department.

Parameters related to the patient’s treatment timeline
were calculated, including the time from the referral
request to the time of telemedicine consultation and the
time from telemedicine consultation to intervention.
Travel time was based on average driving or flying time
from remote locations to PAVA. Cost of travel and proce-
dures were based on the federal government’s reimburse-
ment rate for travel14 and calculations by the VHA
finance department when determining the cost of the fee
based on specific procedures. Carbon dioxide emissions
were calculated from the Environmental Protection
Agency’s formula and were based on road travel in a car
or light truck by each patient.15

A comparison group of Fresno, CA, patients who were
evaluated in-person at PAVA for head and neck cancer was
used to compare telemedicine visits to in-person visits. This
comparison group, who traveled to PAVA for in-person eval-
uation, is distinct from the Fresno, CA, patients who were
evaluated remotely via telemedicine and is subsequently
referred to as the in-person Fresno group. For this comparison,
no Albuquerque, NM, patients were included because of the
fact that evaluation and treatment of these patients at PAVA
began with the advent of a telemedicine program.

RESULTS
Fifteen patients were evaluated using this telemedicine

protocol from August 2013 to March 2015. An additional
6 patients were followed with 24 telemedicine visits for
postoperative care and cancer surveillance for a total of 21
patients. Thirty-nine telemedicine visits were performed in
total. Among the 15 patients who underwent the full proto-
col, mean age of patients was 64 years (range, 28–95
years) and all patients were men. All 15 patients who were
offered a telehealth consultation instead of an in-person
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evaluation elected for a telemedicine consultation. Patient
demographics and pathologies are listed in Table 1.

Of patients who underwent the full protocol, 11 of 15
underwent operative intervention at PAVA. Four of the
patients had high-grade neoplasms (carcinoma) and 7 had
low-grade pathologies (low-grade salivary neoplasm 5 3;
osteoradionecrosis 5 1; substernal goiter 5 1; cystic
parotid lesion 5 1; and low-grade chondrosarcoma of the
larynx 5 1). Table 2 lists the wait times from referral to tel-
emedicine visit and from telemedicine visit to operation for
high-grade and low-grade groups. For patients with high-
grade pathologies, the average period from initial referral
to surgery was <1 month (mean, 28 days; range, 17–36
days) and the average period from the telemedicine visit to
surgery was <3 weeks (mean, 20 days; range, 11–30 days).

Four of 15 patients did not require operative interven-
tion. Three of these 4 patients received formal treatment
recommendations via telemedicine and avoided all travel
to Palo Alto; 2 patients had nonoperative Warthin’s tumor
and 1 patient with p161 squamous cell carcinoma of the
tonsil was referred for chemoradiotherapy at his home
institution. One patient with an unknown cystic lesion
and hoarseness traveled to Palo Alto for an in-person
examination and repeat fine-needle aspiration, which
demonstrated a benign parotid cyst on final pathology.

The number of patients with high-grade pathology requir-
ing surgery was small (n 5 4), therefore, it was not possible
to make a formal statistical comparison to patients who
traveled to PAVA in person. Nonetheless, all patients from
Fresno, CA, who had an initial evaluation in-person at
PAVA for biopsy-proven head and neck cancer from Janu-
ary 2013 to March 2015, were retrospectively reviewed.
This in-person Fresno group comprised 26 patients: 24 with
high-grade neoplasms (carcinoma 5 21; melanoma 5 2;
and metastatic thyroid cancer 5 1) and 2 with low-grade
pathology (atypical fibroxanthoma 5 1, and osteoradionec-
rosis 5 1). Ten patients had high-grade tumors requiring
surgery. Among this operative group, the mean time from
initial referral to in-person evaluation was 21 days (range,
6–61 days), the mean time from evaluation to surgery was
28 days (range, 0–55 days), and the mean time from referral
to surgery was 49 days (range, 22–83 days).

For the entire cohort of 21 telemedicine patients, >$19,000
was saved between patients and the VHA and 600 hours were
spared on travel to PAVA by replacing traditional in-person
clinic visits with telemedicine, see Table 3. This prevented
14.5 metric tons of carbon dioxide emissions based on Envi-
ronmental Protection Agency formulas.15 The average patient
was saved 28 hours traveling,>1600 miles traveled, and $900
on travel-related costs.

DISCUSSION
Telemedicine is being increasingly utilized as a health-

care delivery model for complex subspecialty care in
remote patient populations.7,16 In this study, we present the
results of a pilot study highlighting the benefits of telemedi-
cine to provide remote access that can facilitate periopera-
tive care of patients with head and neck cancer in a VHA
population. Real-time audiovisual preoperative teleconfer-
encing was used to formulate treatment plans and provide
timely access to operative intervention. Based on an
English-language literature search, this is the first study to
evaluate this aspect of telemedicine in this population.

The data from this pilot study demonstrate that head and
neck surgical care can be provided in accordance with
standard of care, within an average of 1 month, for patients
with high-grade malignancies who were evaluated using
our telemedicine protocol. In this study, patients with high-
grade pathologies were expedited for faster telemedicine
consults. Patients with low-grade pathologies had a longer
average time from referral to telemedicine consult.

In addition to facilitating timely operative intervention,
the telemedicine protocol enabled significant travel-related
time savings and financial savings for patients. Although
the number of cases in the telemedicine cohort was limited,
our data suggest improved wait times to surgical care com-
pared to prior traditional in-person visits (in-person Fresno
cohort). A formal statistical analysis of wait times between

TABLE 1. Demographics of fifteen Veterans Health Administration
patients who underwent telemedicine consultation for head and neck
cancer.

Variables No. of patients (%)

Mean age, y (range) 64 (28–95)
Sex

Male 15 (100)
Female 0 (0)

Pathology, no (%)
Carcinoma 5 (33)
Warthin’s tumor 3 (20)
Low-grade salivary neoplasm 3 (20)
Osteoradionecrosis 1 (7)
Substernal goiter 1 (7)
Cystic lesion 1 (7)
Low-grade laryngeal chondrosarcoma 1 (7)

TABLE 2. Time period from referral to telemedicine consultation and
from telemedicine consultation to surgery among fifteen patients with
head and neck cancer.

Variables
Mean time

(range), days

Referral to telemedicine visit, all patients 18 (6–53)
Referral to telemedicine visit, high-grade 8 (6–11)
Referral to telemedicine visit, low-grade 28 (7–53)
Telemedicine to OR, all patients

requiring surgery
48 (11–101)

Telemedicine to OR, low-grade
patients requiring surgery

50 (42–101)

Telemedicine to OR, high-grade
patients requiring surgery

20 (11–30)

Referral to OR, all patients
requiring surgery

54 (17–108)

Referral to OR, low-grade patients
requiring surgery

72 (31–108)

Referral to OR, high-grade patients
requiring surgery

28 (17–36)

Abbreviation: OR, operating room.
Calculations exclude one patient with low-grade salivary neoplasm who delayed his treatment
against medical advice.
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telemedicine visits and in-person visits will be the subject
of future studies.

The financial costs saved by telemedicine among this
cohort, $19,000 in total and $900/patient, are shared between
patients and the PAVA hospital. In the VHA system, patients
are reimbursed by the VHA for their transportation if they
meet certain eligibility criteria. Not all patients are eligible
for this reimbursement, however, and some pay for their
own transportation. In addition to lessening travel costs for
the patients and VHA, in circumstances in which patients
pay out-of-pocket for their transportation costs, telemedicine
may actually remove a barrier to medical care by decreasing
the cost of travel to an appointment. These data also suggest
there is be an environmental benefit to telemedicine, as mul-
tiple tons of carbon dioxide emissions from transportation
were spared from this small cohort, although this savings
must be balanced against the environmental production costs
of producing and implementing the audiovisual telemedicine
equipment.

Although no prior studies have evaluated real-time tele-
conferencing for treatment planning and preoperative dis-
cussion, other components of telemedicine have been
utilized in otolaryngology patients. Patients with head and
neck cancer have been presented remotely at multidiscipli-
nary tumor boards8 with high diagnostic accuracy,10 patient
satisfaction,11 and potential cost savings.9 Secure text mes-
saging and surveys have enabled support for patients as
they undergo treatment for head and neck cancer.12,13,17

Oropharyngeal swallowing18 and nasopharyngoscopy19

have been assessed remotely via video. Prior studies have
documented the feasibility of diagnosing otolaryngology
patients via videoconferencing.20 However, no studies in
the English-language literature have evaluated the feasibil-
ity and utility of a preoperative teleconference to determine
a treatment plan and facilitate operative intervention.

One potential boon of telemedicine in otolaryngology is
to expedite workup and intervention for patients in remote
locations. A study by van Harten et al21 of patients treated
for head and neck cancer showed that patients who were

referred to a head and neck oncology hospital from another
institution were more likely to experience treatment delays
and additionally demonstrated that longer waiting times
were associated with a higher hazard ratio of dying. More-
over, the average delay from referral to a specialist to treat-
ment for patients with head and neck cancer is 3 to 5
months,1 possibly longer when patients do not have local
access to head and neck surgeons.

There are other considerable economic advantages to
utilizing this telemedicine model in the VHA healthcare
system. Multiple studies have demonstrated that improved
oncologic outcomes are associated with treatment at high-
volume cancer centers,22–25 and telemedicine may allow
more patients to realize these outcomes. For patients who
require complex procedures that are not geographically
available near the patient’s local Veterans Administration
facility, the VHA typically outsources (fee-basis) the proce-
dure to non-VHA health systems. The telemedicine protocol
permits these patients to be evaluated at a VHA hospital in a
timely manner and intervention to subsequently be provided
within the VHA health system, at significant cost savings for
the VHA and convenience to our veterans. For example, 1
patient from Albuquerque, NM, was initially fee-based to the
local university in New Mexico and refused laryngectomy.
The PAVA team was the third opinion on this case and expe-
dited his workup for surgery at PAVA instead, saving the
VHA a billable charge of over $74,000 for this operation.
Telemedicine allowed our senior author to gain this patient’s
trust to consent for a possible total laryngectomy. The patient
underwent a partial supracricoid laryngectomy for his 7 cm
low-grade chondrosarcoma with pectoralis flap reconstruc-
tion, and is now decannulated, eating by mouth, and free of
disease at 2 years of surveillance.

This study was a pilot study and is subject to certain
limitations. The data were retrospectively analyzed and
are therefore subject to bias. The number of patients
included was small and the patients were specific to a
VHA population in the United States. The telemedicine
technology has capital and support costs as well as energy
(environmental) setup costs, and the financial and carbon
dioxide emission savings reported in this study must be
interpreted in light of this. The cost savings reported in
this article do not account for the cost of equipment setup
or maintenance and the carbon dioxide emissions spared
do not account for the energy input of producing the tele-
medicine equipment.

CONCLUSION
A telemedicine treatment model that provides real-time

audiovisual teleconferencing may expedite treatment plan-
ning and operative management of selected patients with
head and neck cancer. This treatment approach enables
timely access to subspecialty surgical care and permits
considerable patient convenience and financial savings.
More studies are needed to evaluate the utility of this tel-
emedicine model in this patient population.
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Evaluating handoffs in the
context of a communication
framework

Hani Hasan, MD,a Fadwa Ali, MD,a Paul Barker, MD,a Robert Treat, PhD,b Jacob Peschman, MD,a

Matthew Mohorek, MD,a Philip Redlich, MD, PhD,a,c and Travis Webb, MD, MHPE,a Milwaukee, WI

Background. The implementation of mandated restrictions in resident duty hours has led to increased
handoffs for patient care and thus more opportunities for errors during transitions of care. Much of the
current handoff literature is empiric, with experts recommending the study of handoffs within an
established framework.
Methods. A prospective, single-institution study was conducted evaluating the process of handoffs for the
care of surgical patients in the context of a published communication framework. Evaluation tools for the
source, receiver, and observer were developed to identify factors impacting the handoff process, and inter-
rater correlations were assessed. Data analysis was generated with Pearson/Spearman correlations and
multivariate linear regressions. Rater consistency was assessed with intraclass correlations.
Results. A total of 126 handoffs were observed. Evaluations were completed by 1 observer (N = 126), 2
observers (N = 23), 2 receivers (N = 39), 1 receiver (N = 82), and 1 source (N = 78). An average
(±standard deviation) service handoff included 9.2 (±4.6) patients, lasted 9.1 (±5.4) minutes, and had
4.7 (±3.4) distractions recorded by the observer. The source and receiver(s) recognized distractions in
>67% of handoffs, with the most common internal and external distractions being fatigue (60% of
handoffs) and extraneous staff entering/exiting the room (31%), respectively. Teams with more patients
spent less time per individual patient handoff (r = �0.298; P = .001). Statistically significant intra-
class correlations (P # .05) were moderate between observers (r $ 0.4) but not receivers (r < 0.4).
Intraclass correlation values between different types of raters were inconsistent (P > .05). The quality of
the handoff process was affected negatively by presence of active electronic devices (b = �0.565;
P = .005), number of teaching discussions (b = �0.417; P = .048), and a sense of hierarchy between
source and receiver (b = �0.309; P = .002).
Conclusion. Studying the handoff process within an established framework highlights factors that impair
communication. Internal and external distractions are common during handoffs and along with the
working relationship between the source and receiver impact the quality of the handoff process. This
information allows further study and targeted interventions of the handoff process to improve overall
effectiveness and patient safety of the handoff. (Surgery 2016;j:j-j.)
From theDivision of Education/Department of Surgerya andAcademicAffairs,bMedical College ofWisconsin; and
the Department of Surgery,c Clement J. Zablocki Veterans Affairs Medical Center, Milwaukee, WI
HANDOFFS refer to a transfer of patient care be-
tween health care providers. This process includes
transfer of information and responsibility concern-
ing patient care. There is no doubt that a
thors report no conflicts of interest or financial
res.

d at the Academic Surgical Congress, Jacksonville, FL,
y 2–4, 2016.

d for publication September 7, 2016.

requests: Fadwa Ali, MD, Department of Surgery, Med-
lege of Wisconsin Affiliated Hospitals, 8701 Watertown
oad, Milwaukee, WI 53226. E-mail: fali@mcw.edu.

60/$ - see front matter

Elsevier Inc. All rights reserved.

x.doi.org/10.1016/j.surg.2016.09.003
successful and comprehensive handoff process is
important for quality and continuity of patient
care, but the quality of handoffs is affected by
many factors, including lack of standardized hand-
off tools, interruptions or distractions, variation in
experience of providers, information inaccuracies,
and communication or social skills.1

The implementation of mandated restrictions
of resident duty hours at academic institutions has
led to increased patient care handoffs and thus
more opportunities for errors during these impor-
tant transitions of care. Compliance with the duty-
hour restrictions can lead to an average of up to 15
handoffs per patient over a 5-day hospitalization.2

A recent survey of internal medicine and general
surgery residents at the Massachusetts General
SURGERY
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Hospital reported that 59% of residents could
identify $1 patient harmed because of problem-
atic handoffs, and 12% reported that the harm
was major.3

Due to the complexities of health care environ-
ments and the substantial variation in clinical
practice between different specialties, efforts to
standardize the handoff process have been met
with resistance, with creation of various handoff
tools of questionable applicability and sustainabil-
ity. In addition, evaluation of the handoff process
lacks a unifying structure. In a recent study,
Mohorek and Webb4 suggested using the linear
model of communication as a conceptual frame-
work for handoff research. The handoff process
is a linear transition of information from one per-
son to another person or group, many of whom
may not have participated in this patient’s care
before and may have less career experience with
the medical/surgical situation. The linear commu-
nication model, when used as a framework, allows
researchers to identify 3 separate areas in which er-
rors occur: transmitter (message encoding), chan-
nel, and receiver (signal decoding).4

A recent editorial in the Journal of Graduate Med-
ical Education recommended studying handoffs
within an established framework.5 The aim of this
study was to evaluate handoffs in surgical services
in the context of a communication framework to
identify factors that adversely affect the handoff
process. Once these factors are delineated clearly,
a targeted intervention to improve handoff effec-
tiveness could be developed.

METHODS

Study population and setting. A prospective,
single-institution study was conducted to evaluate
the process of handoff of surgical patients at a
tertiary care teaching hospital. The conceptual
framework published previously for handoffs using
communication theory was used to develop evalu-
ation tools for the source (resident giving the
handoff), receiver (resident receiving the hand-
off), and observer.4

The observers in this study were involved in the
development of the evaluation tools, and consensus
was achieved through an iterative process. Our
residency program implemented a night-float sys-
tem to address patient care needs in the setting of
work hour restrictions. General surgery residents at
the Medical College of Wisconsin Affiliated Hospi-
tals were observed giving and receiving patient
handoffs at the evening shift change during a
6-month period. Handoffs were observed in 3
settings. The first setting was the handoff to the
night-float residents, which included 3 surgical
oncology services, a colorectal surgery service, a
vascular surgery service, and the minimally invasive
general surgery service. This handoff took place in a
remote room reserved for patient handoffs.

Given the voluntary nature of this study, resi-
dents were allowed to decline participation in the
study entirely or participate intermittently. There-
fore, data were collected for services individually,
rather than the night-float handoff collectively as
one large handoff of the 6 services. We could not
therefore evaluate differences in handoff quality
for those occurring earlier versus later in the
handoff process.

The second setting was the trauma service
handoff, which took place in the physician work-
room next to the nurses’ station and included the
2 services of trauma surgery and acute care surgery.
The third setting was the surgical intensive care
unit service, which occurred in the surgical inten-
sive care unit. Residents of different postgraduate
year levels were observed during the study period.
The handoff was usually provided by one resident,
the “source,” and was received by 2 residents, the
“receivers,” a senior and a junior resident.

This quality-improvement study was approved
by the institutional review board (IRB). Partici-
pants in the handoff process provided written
consent. As part of the informed consent process
for the IRB, all participants received an e-mail
announcement as well as a group announcement
describing the project design, objectives, and
methods. This announcement included discussing
the questions in Fig 1, A that were used to evaluate
the handoff process.

Measures. Trained observers included 1 medical
student, 2 senior residents, and 1 surgery faculty
member. The observers did not participate in the
handoff process. Junior residents gave handoffs in
person, whereas senior residents provided hand-
offs either in person or via telephone. We had no
standardized tools for the handoff process,
although all residents had received instruction
on handoffs, including several handoff templates
and mnemonics. Physicians discussed typically the
level of acuity of patients, pertinent history, active
problems, hospital course, and action plans. Eval-
uation forms for the source, receiver, and observer
were developed based on our linear model of
communication published previously.4

Observers utilized a standardized form to iden-
tify distractions, including number of extraneous
staff entering or leaving the room, background
conversations, side conversations unrelated to pa-
tient care, interruptions due to pager beeps,
95



Fig 1. (A) Likert scales used to evaluate the handoff delivery and reception processes, as well as the handoff environ-
ment. (B) Likert scales used to evaluate the source-receiver relationship.
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teaching discussions, and use of electronic devices
that are unrelated to the handoff process or
patient care (eg, cellphones, computers, television,
radio). Observers also rated the quality of the
process of handoff delivery and reception, as well
as the handoff environment through 3 questions,
each on a Likert scale (1–5, 5 = best; Fig 1, A). Of
note, this study evaluated the process of delivering
and receiving patient handoffs, not the content or
quality of the message being delivered or received.



Table I. Number of handoffs observed and
number of source/receivers completing the
evaluation form

Number of handoffs observed 126
Number of handoffs with 2 observers 23
Number of handoffs with source

completing the evaluation form
78

Number of handoffs with 1 receiver
completing the evaluation form

82

Number of handoffs with 2 receivers
completing the evaluation form

39

Table II. Observer results per 1 service handoff

Mean (SD)

Duration of handoff (min) 9.1 (5.4)
Number of patients in handoff 9.2 (4.6)
Number of distractions counted, N (SD) 4.7 (3.4)
Number of extraneous staff entering/
exiting the room

1.5 (1.9)

Number of side conversations by handoff
staff

0.7 (1.1)

Number of pager beeps/phone calls
interrupting handoff

0.8 (1.1)

Number of handoff interruptions by
extraneous staff talking to handoff staff

0.6 (0.8)

Number of teaching discussions 0.2 (0.5)
Background conversations by extraneous
staff (% yes)

34

Were unrelated electronic devices on
during the handoff? (% yes)

58

SD, Standard deviation.
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Participants in the handoff process, both the
source and the receiver, used a standardized paper
form to identify distractions and rate the quality of
the handoff process according to the same Likert
scale (Fig 1, A). Evaluation forms were completed
immediately following each service handoff. The
source and receiver were also asked if hierarchy/
chain of command served as a barrier for effective
communication at any point during the handoff
(Yes/No) and to evaluate the source-receiver rela-
tionship on a Likert scale (1–5, 5 = best; Fig 1,
B). A subset of handoffs included 2 observers
and/or 2 receivers to assess rater consistency.

Statistical and data analysis. Data analysis was
generated with SPSS software (version 21.0; IBM
Corp, Armonk, NY) with Pearson/Spearman cor-
relations and multivariate linear regressions. Re-
sults are reported as mean (±standard deviation)
for each individual service. Rater consistency was
assessed with intraclass correlations (ICC 2,1).

RESULTS

During a 6-month period, 126 handoffs were
observed by $1 trained observer; 23 handoffs
included 2 observers. An evaluation form was
completed by the source in 78 handoffs and by a
receiver in 82 handoffs. Two receivers completed
the evaluation form in 39 handoffs (Table I). The
majority of handoffs observed in this study were
part of the night-float system (92%). Seven percent
of handoffs were completed over the phone, with
the evaluation forms completed immediately and
returned to the authors.

The night-float team received handoffs from 6
separate services. An average service handoff
included 9.2 ± 4.6 patients and lasted
9.1 ± 5.4 minutes. Observers identified an average
of 4.7 ± 3.4 distractions per service handoff. Extra-
neous staff entering and leaving the room was
the most common type of distraction, occurring
1.5 ± 1.9 times per service handoff. Furthermore,
34% of handoffs included background
conversations by extraneous staff, and 58% of hand-
offs were noted to have activated electronic devices
unrelated to the handoff or patient care (Table II).

The observers noted that some form of distrac-
tion occurred in nearly every handoff; $3 distrac-
tions occurred in up to 70% of handoffs; $6
distractions occurred in up to 35% of handoffs.
The number of patients per service was found to
inversely correlate with the amount of time spent
handing off each patient (Rs = �0.298, P = .001;
Fig 2). In addition, the observer rating of the
handoff delivery directly correlated with amount
of time spent per patient (P = .048).

Evaluation forms completed by the source and
receiver(s) reported a distraction in up to 78% of
handoffs. Internal distractions, or “noise,”
occurred in up to 71% of handoffs, whereas
external distractions were noted in up to 44%
(Table III). Furthermore, the source and/or
receiver acknowledged $1 type of distraction
occurring in 78% of handoffs and 3 distinct types
of distractions in up to 37% of handoffs.

Fifty-four handoffs were delivered by a post-
graduate year (PGY)-1 resident, and the remainder
were delivered by a PGY-2 or higher resident.
There was no difference in duration of handoffs
(8.2 minutes for PGY-1 residents and 9.7 minutes
for more senior residents, P = .24). Similarly, there
was no difference in the number of distractions,
including side conversations by handoff providers
(P = .27), interruptions by extraneous providers
talking to handoff staff (P = .25), pager/phone in-
terruptions (P = .42), or number of teaching dis-
cussions (P = .74). In contrast, the quality of
handoff delivery was rated to be better by the
97



Fig 2. Time per patient handoff as a function of the number of patients being handed off. (Color version of this figure
is available online.)

Table III. Distraction categories noticed by source
and receivers

Source Receiver 1 Receiver 2

Any distraction 71 78 67
Internal noise (% yes) 56 71 62

Hunger (% yes) 26 22 23
Void (% yes) 6 4 0
Thirst (% yes) 17 17 15
Pain (% yes) 1 5 0
Fatigue (% yes) 37 60 28
Other (% yes) 1 1.2 0
Personal distractions
(% yes)

12 12.2 18

External noise (% yes) 39 44 41
Extraneous staff
entering/exiting
the room (% yes)

28 31 15

Background conversation
by extraneous
staff (% yes)

5 17 3

Side conversations by
handoff staff (% yes)

6 2 3

Teaching discussion
during handoff (% yes)

4 4 0

Unrelated electronics
on during handoff
(% yes)

10 9 28

Table IV. Observer 1 and observer 2 comparison
using ICC (N = 23)

ICC P value

Handoff duration (min) 0.983 <.001
Number of patients per handoff 0.986 <.001
Number of extraneous staff
entering/exiting room

0.912 <.001

Background conversation by
extraneous personnel (Y/N)

0.667 <.001

Number of side conversations
by handoff providers

0.394 .032

Number of handoff interruptions
due to pager beeps/phone

0.765 <.001

Number of handoff interruptions
due to extraneous staff talking
to handoff staff

0.659 <.001

Number of unrelated teaching
discussions interrupting handoff

0.209 NS

Were any electronic devices on
during handoff?

0.167 NS

Rate handoff delivery (1–5) 0.556 .001
Rate handoff reception (1–5) 0.062 NS
Rate handoff environment (1–5) 0.447 .016

NS, Not significant (P value >.05).
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observer when a PGY-2 or higher-level resident
delivered the handoff, compared with PGY-1 resi-
dents (mean of 4.3 vs 3.6, P < .001). The receiver
scores did not show a difference based on the
source PGY resident level (P = .56).
ICC was used to compare different participants
of the study. Observers 1 and 2 were found to have
a strong ICC when counting distractions and
evaluating the handoff delivery process and hand-
off environment (P < .05). In contrast, the 2 ob-
servers diverged when evaluating the handoff
reception process (P > .05; Table IV). Also, the 2
receivers diverged in evaluating the type of



Table V. Receiver 1 and receiver 2 comparison
using ICC (N = 39)

ICC P value

Any extraneous staff entering/
exiting room

0.216 NS

Background conversation by
extraneous staff (Y/N)

�0.050 NS

Any side conversations by handoff
staff

�0.027 NS

Any unrelated electronic devices on
during handoff?

�0.257 NS

Rate handoff delivery (1–5) 0.234 .017
Rate handoff reception (1–5) �0.089 NS

NS, Not significant (P value >.05).

Table VI. Linear regression analysis of predictors
of handoff delivery/reception quality

Handoff delivery process b coefficient P value

Negative predictors
Number of side discussions �0.18 .046
Number of teaching discussions �0.42 .048
Extraneous staff

entering/leaving the
handoff room

�0.35 .040

Positive predictors
Source-receiver relationship +0.83 <.001

Handoff reception process
Negative predictors
Number of side discussions �0.26 .004
Number of teaching discussions �0.20 .044
Presence of electronic devices �0.57 .005
Source-receiver hierarchal
barrier

�0.31 .002

Positive predictors
Source-receiver relationship +0.75 <.001
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distractions and the handoff reception process and
handoff environment (P > .05) but agreed on the
handoff delivery process (P = .017; Table V). Com-
parison of different participant types (eg,
comparing an observer to a receiver or source)
showed divergence in responses (P > .05).

Linear regression analysis determined that the
handoff delivery process was affected negatively by
the number of side discussions (b = �0.18,
P = .046), the number of teaching discussions
(b = �0.42, P = .048), and by extraneous staff
entering/leaving the handoff room (b = �0.35,
P = .04). Similarly, the handoff reception process
was negatively impacted by the number of side dis-
cussions (b = �0.26, P = .004), the number of
teaching discussions (b = �0.20, P = .044), the
presence of active, unrelated electronic devices
(b = �0.57, P = .005), and the sense of hierarchy
among handoff participants (b = �0.31,
P = .002). The delivery (b = 0.83, P < .001) and
reception (b = 0.75, P < .001) processes were
affected positively by a good relationship between
the source and receiver (Table VI).

DISCUSSION

Patient handoffs have become an integral part
of patient care. The importance of this communi-
cation process has become evident in light of the
inception of duty-hour restrictions in 2003; in one
study, handoffs increased by 40%.2 Intuitively,
handoffs in patient care present a risk of loss of vi-
tal information and, consequently, the potential
for adverse patient events. A large body of litera-
ture identifies flaws in patient handoffs, with at-
tempts to improve this process,6 but the majority
of previous efforts have designed interventions
either empirically or based on feedback from focus
groups.7,8

A systematic review of the literature by Abraham
et al1 examined various handoff tools. In this re-
view, the majority of studies focused on effective-
ness of a tool as well as user satisfaction.
Furthermore, the theoretic basis of most studies
has been limited to some aspect(s) of the handoff
process (eg, information processing, cognition,
accountability). An editorial in the Journal of Grad-
uate Medical Education describes the magnitude of
the handoff problem and proposes a paradigm
shift in how research is done to improve handoffs.5

Specifically, future research is recommended to
start with a conceptual framework based on previ-
ous research results.

This process is exactly what we sought to
accomplish with our project. Our group has
developed a conceptual framework utilizing
communication theory to study the handoff pro-
cess, break it down to its core elements, and
develop an intervention that targets these various
elements.4 Our study may be the first in the litera-
ture that evaluates the handoff process in the
context of a comprehensive communication
framework. In our study, we evaluated specifically
the process of delivering and receiving patient
handoffs, not the content of the message being
delivered or received.

Our study demonstrated that distractions are
very common during surgery resident handoffs;
70% of residents providing handoffs reported a
distraction, while 66–75% of residents receiving
handoffs reported a distraction. According to the
observers, an average of 4.7 ± 3.4 distractions
occurred per service handoff. Extraneous
99
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personnel entering and leaving the room was the
most common type of distraction. The frequency
of distractions during the handoff was highlighted
in other studies.

In a recent study of surgical handoffs at 3
University of California, San Francisco (UCSF),
teaching hospitals, distractions occurred in 48% of
handoffs.9 Interestingly, the authors report that
pagers and patient-related telephone calls were the
most common distractions. In other studies, most
observed handoffs were interrupted$1 for every ser-
vice.10,11 Our study also demonstrated that distrac-
tions negatively affect the quality and process of
delivery and reception of the handoff. Our linear
regression analysis shows that the process of handoff
delivery was negatively affected by the number of
side or teaching discussions and the number of
personnel entering or exiting the room.

We hypothesize that distractions affect the mo-
mentum of the handoff process and divert attention
from important, patient-related information. Con-
trary to our results, the UCSF study showed that
distractions increase the duration of the handoff
process but do not affect the quality of the handoff
process.9 While the authors suggested that surgery
residents developed tolerance to distractions, the
UCSF study did not report any solicited feedback
from the residents providing or receiving handoffs
regarding whether they felt distractions impacted
the quality of the handoff process. The authors’ re-
sults were based solely on the observers’ evaluation
of the handoff process.

In our study, we surveyed both the source and
the receiver in addition to the observers. Identifying
distractions is important for quality improvement of
the handoff process, because the most common
distractions should be amenable to interventions.
Residency programs could encourage minimization
of side and teaching conversations during the
handoff process. Nursing personnel could also be
encouraged to minimize pages during handoff time
except for urgent, patient-related issues. Similar to
the sterile cockpit rule in the aviation industry that
requires pilots to refrain from nonessential activities
during critical phases of flights, including takeoff
and landing, hospitals can consider instituting a no-
page policy during handoffs.10,12

In our study, the quality of handoff delivery was
rated significantly better by the observer when a
PGY-2 or higher level resident delivered the handoff
compared with a PGY-1 resident, despite the
receiver scores not showing a difference based on
the source PGY level. This finding has not been
reported previously. We hypothesize that the ability
to provide pertinent patient information and
identify potential complications or issues improves
with experience. Handling distractions during
handoffs may also require multitasking, a skill that
improves with experience. Prior studies have shown
that multitasking is a complex cognitive process
that improves with practice.13 In an observed, simu-
lated handoff experience with need to handoff mul-
tiple patients, residents with prior training in
handoff or prior handoff experience achieved bet-
ter scores based on assessing their handoff delivery
using a 5-item checklist.14 This finding suggests that
handoff training during medical school or begin-
ning of residency may be beneficial.

Our study demonstrated that the quality of
handoff delivery and reception is impacted posi-
tively by a good relationship between the source
and receiver. Furthermore, we identified this
relationship as an important predictor of the
quality of the handoff process. This observation
was supported by 2 findings: the presence of
hierarchy negatively affected the evaluation of
the handoff process, and the source-receiver rela-
tionship correlated directly with the overall hand-
off process score, both positively and negatively.

To our knowledge, prior handoff studies have
not examined the working relationship between the
handoff participants as a predictor of quality,
although our study of communication theory iden-
tified the relationship between the source and
receiver and hierarchy as important psychologic
distractions when relaying a message.4 Developing a
hierarchy-free environment during handoffs, as well
as improving the source-receiver relationship,
should be further studied as a means for improving
communication and ultimately patient care.

When comparing the responses of different
participants, we identified 2 themes. Observers
were mostly congruent with one another, while
different participant types were mostly incongruent.
The observers only disagreed on the evaluation of
the handoff reception, likely due to the passive
nature of receiving information, making it difficult
for a third party observer to evaluate accurately.

In contrast, when comparing the source to the
receivers or observers, the observers agreed on the
overall presence of distractions, but the source/
receiver/observer gave divergent responses in terms
of type of distractions, evaluating the handoff de-
livery/reception process, and the handoff environ-
ment. The divergent responses occurred due to the
source and receiver being focused on their respec-
tive tasks during the handoff, while the observers
were focused on evaluating the process and account-
ing for distractions. Furthermore, our work suggests
that the source and receiver could be sensitive to
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different types of distractions and have different
priorities while giving or receiving the handoff.

We acknowledge limitations of our study, which
is an observational study at a single institution. We
did not analyze patient outcomes to determine any
correlation between quality of handoff delivery or
reception and presence of distractions and adverse
patient outcomes. Future studies should focus on
the content and quality of the message being
delivered or received, evaluate patient complica-
tions due to hand-off related issues, and lead to the
design and validation of interventions that target
the various components of the handoff process.

Based on our results, we plan to implement a
system that minimizes the number of distractions
during handoffs. This will include limiting nurse
calls during handoffs, minimizing use of unrelated
electronic devices, and minimizing hierarchy. Our
institution has received IRB approval for the second
phase of this study that will evaluate the impact of
handoff quality on patient care and study the impact
of implementing a “sterile-cockpit” approach to
patient handoffs.

In conclusion, studying thehandoff process within
an established framework highlights factors that
impair communication. Internal and external dis-
tractions are common during handoffs and, along
with theworking relationshipbetween the source and
receiver, impact the quality of the handoff process.
This information allows further study and targeted
interventions of the handoff process to improve
overall handoff effectiveness and patient safety.
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Abstract

Background: Patient portals (ie, electronic personal health records tethered to institutional electronic health records) are
recognized as a promising mechanism to support greater patient engagement, yet questions remain about how health care leaders,
policy makers, and designers can encourage adoption of patient portals and what factors might contribute to sustained utilization.
Objective: The purposes of this state of the science review are to (1) present the definition, background, and how current
literature addresses the encouragement and support of patient engagement through the patient portal, and (2) provide a summary
of future directions for patient portal research and development to meaningfully impact patient engagement.
Methods: We reviewed literature from 2006 through 2014 in PubMed, Ovid Medline, and PsycInfo using the search terms
“patient portal” OR “personal health record” OR “electronic personal health record”. Final inclusion criterion dictated that studies
report on the patient experience and/or ways that patients may be supported to make competent health care decisions and act on
those decisions using patient portal functionality.
Results: We found 120 studies that met the inclusion criteria. Based on the research questions, explicit and implicit aims of the
studies, and related measures addressed, the studies were grouped into five major topics (patient adoption, provider endorsement,
health literacy, usability, and utility). We discuss the findings and conclusions of studies that address the five topical areas.
Conclusions: Current research has demonstrated that patients’ interest and ability to use patient portals is strongly influenced
by personal factors such age, ethnicity, education level, health literacy, health status, and role as a caregiver. Health care delivery
factors, mainly provider endorsement and patient portal usability also contribute to patient’s ability to engage through and with
the patient portal. Future directions of research should focus on identifying specific populations and contextual considerations
that would benefit most from a greater degree of patient engagement through a patient portal. Ultimately, adoption by patients
and endorsement by providers will come when existing patient portal features align with patients’ and providers’ information
needs and functionality.

(J Med Internet Res 2015;17(6):e148)   doi:10.2196/jmir.4255

KEYWORDS
electronic personal health record; patient portal; patient engagement; meaningful use

Introduction

Patient Engagement and Patient Portals
Patient engagement has been identified as an essential dimension
of the multifaceted solution to the cost/quality crisis in US health

care. The patient-centric definition of patient engagement by
the Agency for Healthcare Research and Quality (AHRQ) is
“the involvement in their own care by individuals (and others
they designate to engage on their behalf), with the goal that they
make competent, well-informed decisions about their health
and health care and take action to support those decisions” [1].
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AHRQ also defines patient engagement from a systems
perspective as “a set of behaviors by patients, family members,
and health professionals and a set of organizational policies and
procedures that foster both the inclusion of patients and family
members as active members of the health care team and
collaborative partnerships with providers and provider
organizations” [1].

Currently, there is an increasing awareness of health care
system’s responsibility to provide easily accessible ways for
patients to be engaged in their own care by creating effective
partnerships that lead to the patient’s ability to make competent
and well-informed decisions [2]. While an electronic personal
health record (ePHR) tethered to an electronic health record
(EHR), also known as a patient portal, is currently recognized
as a promising mechanism to support greater patient
engagement, questions remain about how health care leaders,
policy makers, and designers can encourage adoption by both
providers and patients and what factors might contribute to
sustained utilization.

Definition and Background of Patient Portals
An ePHR that directly links, or is “tethered”, to an EHR is most
commonly referred to as a patient portal. In general, patient
information from the EHR such as the problem list, allergies,
and lab test results populate the patient portal. In some instances,
patients may enter data to populate the EHR. In contrast, an
untethered ePHR is under the control of the patient. This means
an individual manually enters all information or grants
permission for the information to be transferred to the ePHR,
from a specific source like a laboratory or pharmacy, and
determines who will have access. Thus, the value of an
untethered ePHR is determined by a person’s willingness to
manage and maintain their ePHR information. Because there is
little that health care organizations can do to initiate patient
engagement using an untethered ePHR, this literature review is
focused exclusively on the patient portal, directly linked to an
EHR.

Patient portals were introduced and adopted by a few large
health care organizations in the late 1990s (eg, MyChart at the
Palo Alto Medical Foundation and Indivo at Boston Children’s
Hospital) [3,4]. However, patient portals did not gain widespread
use until 2006 when several initiatives coincided, including the
launch of ePHRs by Microsoft and Google, the awarding of
Centers for Medicare and Medicaid Services (CMS) contracts
to private firms to conduct feasibility studies of ePHRs using
existing claims data from Medicare programs, and Blue Cross
and Blue Shield Association and America’s Health Insurance
Plans’ announcement to develop data-sharing programs that
would ultimately support ePHR development [5]. These
initiatives also coincided with the broad social movement

towards adoption and daily use of powerful information and
communication sharing tools such as smartphones and social
media, illustrating the readiness of the general population to
embrace technology in a new socially interactive way.

The current principal driver of patient portal development is the
meaningful use (MU) criteria of the CMS EHR incentive
program [6]. Features mandated by MU that directly relate to
patient portal functionality include providing (1) a clinical
summary to the patient after each visit, (2) secure messaging
(SM) between patient and provider, (3) ability to view,
download, and transmit personal health record data, (4) patient
specific education, (5) patient reminders for preventative
services, and (6) medication reconciliation [7]. While these
criteria clearly outline tasks and goals, they do little to reflect
the value proposition to the end users (patients and providers)
or the steps required to engage patients in a sustained and
relevant way. Therefore, an aim of this review was to explore
the current research addressing the encouragement and support
of patient engagement through the patient portal.

Methods

Search Strategy
Due to the advances in technology and consumer readiness in
the mid-2000s, the review was limited to recent literature to
better reflect current trends in design, functionality, and
perceived user readiness of patient portals. We reviewed
literature from 2006 through 2014 in PubMed, Ovid Medline,
and PsycInfo using the search terms “patient portal” OR
“personal health record” OR “electronic personal health record”.
Bibliographies and the literature reviews from these sources
were used to identify additional studies [8,9]. Initial inclusion
criteria were (1) original, peer-reviewed, qualitative, and
quantitative research of tethered ePHRs or patient portals, (2)
English language, and (3) available in full text. The final
inclusion criterion was that the studies reported on the patient
experience and/or ways that patients may be supported to make
competent health care decisions and act on those decisions using
patient portal functionality. Studies were not targeted to any
particular patient subgroup, disease, or clinical setting.

Of the 440 articles identified by the search, 176 were excluded
based on title and abstract. Further review based on the final
inclusion criterion resulted in 120 articles, which were reviewed
in depth (see Multimedia Appendix 1 for summaries of each).
Excluded articles focused on the provider perspective only,
technicalities of patient portal implementation (eg, policy issues,
safety, security), implications for Health Information Exchange,
economics impacts, or the utility of patient portal data for
research purposes (see Figure 1).
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Figure 1. Literature review flow chart.

Results

Overview
We grouped the studies into five major topics based on the
research questions, explicit and implicit aims of the studies, and
related measures addressed. The topics identified included
patient adoption, provider endorsement, health literacy, usability,
and utility (Table 1). Of the 120 articles that were reviewed, 66
(55.0%) were non-experimental descriptive, 26 (21.7%) were
qualitative or mixed-methods, 14 (11.7%) were randomized
controlled trials, 10 were pilot studies or case reports (8.3%),

and 4 were cohort studies (3.3%) (Table 2). Only 11 articles
explicitly identified a guiding theoretical framework, with the
Chronic Care Model being the most common among them. The
year 2011 was a turning point in the number of published
articles, which coincides with the initiation of CMS EHR
incentives program. The topical areas that showed the greatest
increase in volume were patient adoption and utility (Table 1).
See Multimedia Appendix 1 for a brief description of each article
and the topical areas addressed. The following section describes
each topical area and discusses relevant implications for
research, development, and implementation of patient portals.
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Table 1. Summary of articles on categories of patient portals for patient engagement.

Total # of articlesUtilityPatient adoptionUsabilityHealth literacyProvider endorsementYear

3210002006

4321112007

8641102008

7431002009

11772212010

178112332011

1610113312012

2717125322013

2719115302014

120766220168Total

Table 2. Levels of evidence adapted from Melnyk & Fineout-Overholt, 2005.

# of studiesLevel of evidenceType of study

142RCT

43Cohort/Quasi-experimental

4Descriptive

66Non-experimental (survey, correlational, etc)

26Qualitative/Mixed method 

105Pilot study/case report

Patient Adoption
Before a patient portal can serve as a tool for individuals to
become more engaged and involved in their own care, patients
must first adopt it. CMS 2014 stage 2 MU regulations define
adoption in terms of institutional reporting for reimbursement
and require that 5% of the institutions’ patient population (1)
download or view electronic health information and (2) use
secure electronic messages (eg, email) [6]. However, in our
review, various operational definitions of adoption were used.
For example, many observational studies used usage data of the
initial login to the patient portal site to represent adoption; others
used data from surveys about patients’ intention to use the portal.
Several randomized controlled trials (RCTs) used rates of patient
portal intervention adherence to study protocol to define
adoption, and for some of these trials, those who completed the
studies were considered adopters; in others, adoption was
defined as the frequency of intervention use.

Of the 62 articles [5,10-70] that focused on or described patient
portal adoption as part of the report, six RCTs included detailed
descriptions of intervention group participants who completed
the study (and therefore were considered adopters) in
comparison to those who did not. We found 12 qualitative or
mixed-method studies that collected data about adoption from
patients through focus groups or semistructured interviews; 21
studies focused on interest and barriers to adoption for specific
populations or patient portal functions (eg, elderly, safety-net,
human immunodeficiency populations, secure messaging,
prescription refills).

The term “digital divide” is often used to describe major
potential barriers to access of electronic tools such as a patient
portal and refers to disparities among subgroups based on access
to the Internet and computer literacy. However, this term does
not encompass the many other factors that may contribute to
adoption such as language barriers, age, race and ethnicity,
social economic status, and level of patient activation
[32,50,54,71]. Several studies examining adoption have shown
that ethnic minorities (African American, Latino, Asian) and
patients who are younger (under 35 years), healthier, and less
educated were less likely to adopt patient portals [15,55,72];
however, results are mixed regarding gender differences [50,63].
People with disabilities and chronic conditions, frequent users
of health care services, and caregivers of elderly parents or
children tend to have the most interest in patient portals
[28,50,62,73]. Other important factors of patient portal adoption
include provider acceptance and promotion, and usability of the
patient portal interface including ease of registration, navigation,
and perceived privacy and security [18-20,74].

Provider Endorsement
Provider endorsement and continued engagement with the
patient portal have been identified as important factors in a
patient’s decision to adopt and continue to use the patient portal
functions to achieve and sustain anticipated positive outcomes
[19,75]. Of the 8 articles that addressed physician endorsement
[12,19,34,76-80], 5 studies were qualitative or mixed-method
studies, and one RCT included a retrospective survey of
physicians’ use and satisfaction.
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Four of the studies sought to capture attitudes of clinicians
towards patient portals prior to having firsthand experience
interacting with them. Prior to actual use of patient portals,
clinicians expressed concerns related to patient engagement
including: the potential for inducing patient anxiety regarding
test results; the accuracy of patient entered data; the potential
liability for tracking and acting on critical clinical information,
such as blood glucose levels and blood pressure readings;
implications for changes in the patient-provider relationship;
and the anticipated increased workload [34,77,78,81].

Retrospective studies showed that the pre-portal concerns
regarding patient anxiety about test results were not justified as
demonstrated by numerous patients who found the test result
feature one of the most useful [82]. In addition, while perceived
increases in workload and duration of clinic visits varied among
studies, clinicians believed patients were more interested in
participating in their care and found that verifying the additional
information in the patient portal provided during face-to-face
visits was helpful, thus eliminating the accuracy concern [19].
Overall, the workflow of individual providers and the health
care team as a whole, including nurses, pharmacists, support
staff, and physicians, must be adapted in order to incorporate
patient portal functionality, and the patient engagement it allows,
into the delivery of preventative services and illness management
processes [45].

Health Literacy
The definition of health literacy developed for the National
Library of Medicine and used by the Healthy People 2010
initiative is “the degree to which individuals have the capacity
to obtain, process and understand basic health information and
services needed to make appropriate health decisions” [83]. Of
the 16 studies that specifically addressed health literacy
[11,14,30,40,42,64,65,74,84-91], the majority included
self-reported health literacy measures via survey questions or
open-ended questions; only Noblin et al (42) and Taha et al [91]
included validated health literacy measures. Four studies
[64,85,88,91] identified conceptual knowledge, numeracy, and
computer skills as particularly important literacy factors that
contributed to successful patient engagement via a patient portal.

Noblin et al [42] found that 65% of participants who intended
to adopt the outpatient clinic’s patient portal had a higher
eHealth literacy score than those who were not interested in
patient portal adoption. Taha et al [91] results indicated that if
health texts involved numeric concepts, users encountered
problems, even if they were considered to have “adequate”
health literacy. These studies underscore the importance of
evaluating health literacy and health numeracy separately in
order to identify specific risk factors and design flaws that could
impact patient comprehension and ultimately jeopardize the
accuracy of patient input and interpretation of results.

Four studies directly addressed the impact of health literacy of
intended users on the successful completion of specific tasks
[64,84,88,92]. Results showed that patients responded better
when medical jargon and abbreviations were translated into
“patient friendly” language. These results echo Haggstrom et
al [85] and Monkman & Kushniruk’s [88] findings of the

dangers of low health and computer literacy to safe and effective
use of patient portals.

Schnipper et al [92] and Sox et al [84] revealed that, despite
patient involvement in early design and testing of patient portals,
subsequent scenario-based usability testing uncovered navigation
difficulties primarily due to the unfamiliarity with complex
medical language and confusion of how and when to correct
identified errors. Monkman & Kushniruk [88] suggest that
including health literacy assessments in usability testing of
consumer health information systems, such as patient portals,
would inform the design of systems for better navigation, data
input, and conceptual understanding of health information
included throughout the patient portal.

Monkman & Kushniruk [88] also proposed a specific heuristic
for health literacy whose purpose is to identify and categorize
when clinical information within the patient portal would most
likely be misunderstood by a layperson who does not possess
a health care background. This study, along with several other
qualitative studies showed that specific health topics (eg,
medications, lab results, and allergies) required extra attention
to designing with health literacy considerations in mind
[45,89,93]. Proposed navigation and aiding tools that increased
patients’ ability to understand their personal health information
more fully include integrating links to definitions of terms and
detailed explanations, using movies and illustrations, substituting
lay language for medical terminology and using graphs to track
trending data, such as blood pressure and blood glucose levels
[84,85,94].

Usability
Usability testing is the term used to describe the assessment of
how easy a user interface is to operate. The word “usability”
also refers to methods for improving ease of use during the
design process [95]. One such method is heuristic evaluation,
a method of testing a preliminary prototype by examining the
interface and judging its compliance with recognized usability
principles (ie, “heuristics”). Further iterative usability testing
is accomplished using a series of prototypes and participatory
scenario-based and “think-aloud” sessions with intended users
in order to redesign the interface and workflows to better match
user needs and preferences. Early usability testing, and its role
in patient portal design, is important because it directly impacts
whether or not a patient can easily adopt a patient portal. It also
impacts the ability of the user to successfully navigate portal
functions, accurately input information, and comprehend the
information presented, ultimately contributing to its usefulness
as a tool for patient engagement.

Of the 20 studies that addressed usability of patient portals, 6
performed some form of heuristic and usability testing with
objective observation and various forms of “think aloud”
sessions [25,84,85,92,94,96]. Only Schnipper et al [92] included
usability testing of both the clinician and patient interfaces. The
remaining 14 studies assessed users’ subjective satisfaction and
ease of use with questionnaires and/or interviews to evaluate
o v e r a l l a d o p t i o n a n d u t i l i z a t i o n
[11,38,45,47,48,64,65,73,82,88,89,91,97,98].

http://www.jmir.org/2015/6/e148/ J Med Internet Res 2015 | vol. 17 | iss. 6 | e148 | 

Irizarry et alJOURNAL OF MEDICAL INTERNET RESEARCH

106

http://www.w3.org/Style/XSL
http://www.renderx.com/
http://www.jmir.org/2015/6/e148/


Schnipper et al [92] addressed the needs of both end users (ie,
clinicians and patients) in the usability testing of a medication
management module embedded within the patient portal. The
study highlighted the need for end user-specific interfaces and
functionality in order to make the user experience easier and
more efficient, thus demonstrating its value and promoting
sustained use. For patients, this meant striking a balance between
free-text, structured, and coded data fields in order to leverage
the usefulness of patient-entered data without confusing or
overwhelming patients. For example, drop-down menus and
scrolls bars were found to be less confusing and more efficient
than dynamic text boxes that would react to the word being
typed when inputting data, such as medications and allergies.
In the case of clinicians, this meant integrating the clinician side
of the application with their workflow so that clinicians could
verify and correct patient-entered data while simultaneously
facilitating the flow of that data into the EHR.

Much of the literature surrounding usability confirms that
adoption and sustained use of technology are directly related to
ease of navigation and the perceived usefulness of the available
information [99]. While nearly all the patient portal usability
studies that used subjective assessments showed positive results
for ease of use and satisfaction, the in-depth objective usability
studies were more effective at uncovering a variety of barriers
to safe and effective use.

Utility
Utility refers to the availability of needed features. Utility and
usability are equally important and together determine whether
something is useful [99]; 76 studies focused in some way on
patient portal utility [5,12,13,15,19,22,23,25-27,30,34,37,41,44,
47,52,53,56,57,59,60,64,65,69,70,79,82,84-87,89,90,92,96,98,100-137].
The majority of descriptive, qualitative, and mixed-method
studies focused on eliciting patient preferences for specific
functions. Patients preferred functions that offered convenience,
such as an easy way to contact and communicate with providers,
order prescription refills, and access multiple family medical
records. Easy-to-read, printer-friendly summaries were also
viewed as helpful for sharing information with family members
and providers who did not have patient portal access. The top
two patient portal qualities that were deemed most utilitarian
for patients were personalization and collaborative
communication between patients and providers [67,138].

Personalization
While numerous descriptive and qualitative studies attest to the
desire for personalized patient portal functionality, there is little
research about what kind of personalization would lead to
greater patient engagement. Currently, the greatest research
focus is on chronic disease medication management and
preventative services. Only 3 RCTs specifically tested the
efficacy of patient-tailored interventions [13,30,90]. Grant et al
[13] provided patient-tailored decision support and enabled the
patient to author a “Diabetes Care Plan” for electronic
submission to the physician prior to upcoming appointments.
This intervention led to increases in pre-visit use of the patient
portal and increased rates of diabetes-related medication
adjustment at 12 months. Krist et al [62] provided a personally
tailored list of prevention recommendations and found that at

16 months, 1 in 4 users were up-to-date on all preventive
services—nearly double that of non-users. Sequist et al [30]
sent personalized electronic messages that included (1) alerts
for overdue health screenings and information on screening
options, (2) a mechanism for patients to submit requests to
schedule screening examinations, and (3) a link to a Web-based
tool for patients to assess their personal risk of colorectal cancer.
Findings showed that screening rates were significantly higher
at 1 month for patients who received electronic messages than
for those who did not, but the difference was no longer
significant at 4 months.

Collaborative Communication
Collaborative communication refers to the ability for patients
and providers to share timely and pertinent information, enabling
patients to participate as active members of the care team beyond
the hospital or clinic setting. SM and medication reconciliation
are the two most common patient portal functions that offer the
opportunity for such communication. Both functions also pose
the greatest potential changes to provider workflow and overall
impact on the patient-provider relationship.

For example, the difficulty aligning information management
tools with current provider workflow and care delivery priorities
was highlighted in a study of an interactive medication
reconciliation module that emailed primary care physicians
when a patient added or changed information [106]. Results
showed that patients were willing and able to annotate their
medication list, offering the most up-to-date and complete
information, but email notifications were ineffective at
prompting providers to update the EHR medication list outside
of a clinic visit [106]. Thus, while the notion of designing patient
portals to support patient involvement in their care, such as
opportunities for their participation in medication reconciliation,
shows promise, their effectiveness will depend on the ability to
better incorporate these functions into provider workflow and
delivery of care.

Other implications of electronic forms of communication via a
patient portal are the potential to improve efficiency by way of
substituting SM for face-to-face encounters and using SM
reminders to decrease missed appointments and promote timely
preventative care. However, research shows mixed results
leading researchers to believe that the relationship between SM
and utilization is more complex than the simple substitution of
online for in-person care suggests. For example, while an earlier
study at Kaiser Permanente showed a decrease in face-to-face
encounters after the initiation of SM [22], a subsequent study
in a different Kaiser region showed the opposite effect [115].
A study done at the Mayo Clinic, aimed at clarifying this
discrepancy, focused on frequency of messages, long-term use,
and importance of SM among certain subgroups [121], which
showed neither an increase nor decrease in face-to-face provider
visits with the use of SM.

SM is also being used as a one-way communication tool to
deliver reminders for preventative care and appointments. A
2011 study at seven Duke medical clinics showed that email
reminders, in combination with scheduling functionality within
the patient portal, demonstrated significant declines in
“no-shows” [27]. A meta-analysis and systematic review by
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Guy et al [139] demonstrated a substantial increase in the
likelihood of attending clinic appointments when patients
received SM reminders. Perhaps the most encouraging results
with SM were the large reduction in missed appointments among
historically disadvantaged groups, such as Medicaid recipients,
the uninsured, and black patients [27].

SM reminders via email have also been shown to be generally
successful at encouraging higher rates of preventative services
use. For example, a multi-practice randomized controlled trial
showed improvement in the rates of certain preventive
screenings and vaccinations, but preventative services as a whole
were not impacted [113]. Findings suggest that SM reminders
are most effective when they are tailored to the population and
context, thus targeting specific goals such as herpes zoster
vaccinations for older adults, or pediatric preventative care visit
reminders for parents [119,129].

Discussion

Principal Findings
The current principal driver of patient portal development is
CMS and Medicaid EHR incentive program meaningful use
(MU) criteria [6]. While MU criteria clearly outline requirements
of basic functionality and targeted adoption rates, they do not
delineate the steps or features required to engage patients in a
sustained and relevant way. Presently there is no clear definition
of patient portal adoption beyond the minimum use requirements
outlined in the MU criteria. However, in order for health care
institutions to track the success of patient portals in terms of
patient engagement, a multi-dimensional definition of portal
adoption should include both motivating factors for initiation
and use over time A definition of this kind would inform a set
of universal quality and efficiency reporting measures beyond
the current minimal MU criteria to include more relevant patient
engagement data.

Current research has demonstrated that patients’ interest and
ability to use patient portals is strongly influenced by personal
factors such age, ethnicity, education level, health literacy, health
status, and role as a caregiver. Health care delivery factors,
mainly provider endorsement and patient portal usability, also
contribute to patients’ ability to engage through and with the
patient portal.

While health literacy has been identified as an important factor
in the successful use of patient portals, few studies have used
validated health literacy measures, making it difficult for future
research to build on the findings. Research demonstrates that
specific aspects of health literacy, mainly numeracy and
familiarity with medical terminology, greatly impact the ability
of patients to accurately input data and interpret the information
provided in the patient portal. The direct relationship between
health literacy and effective use of the patient portal supports
the argument for the use of specific health literacy heuristics as
part of overall usability testing.

Research also demonstrates that objective testing (as opposed
to solely subjective) should also be a part of patient portal
usability testing. Although objective usability testing is
expensive and time consuming, studies demonstrate the need

for continued work in this area in order to ensure patient portal
interfaces promote patient comprehension and data entry
accuracy. The promotion of content accuracy and patient
comprehension impacts the overall usefulness of the information
for both patients and providers.

The perceived usefulness of patient portals from the providers’
perspectives cannot be underestimated. Provider endorsement
is one of the most influential factors impacting patients’ initial
adoption, as well as its continued use as a tool for collaborative
communication [20]. Yet, current research demonstrates the
difficulty in aligning information management tools, such as
the patient portal, with current provider workflow and care
delivery priorities.

While current development and research is focused on
demonstrating feasibility and efficiency of medication
reconciliation and SM reminders, the research has revealed
roadblocks to successful implementation rooted in the lack of
provider workflow adaptations A greater understanding of the
essential adjustments in provider workflow, including potential
changes in the roles and responsibilities of the care team overall,
is necessary in order to translate findings into practice. Few
studies have focused on exploring how patient portal use should
unfold within the context of the patient-provider interaction, or
how it might impact the overall organization and workflow of
the health care team including potential liability concerns,
reimbursement, and relationships with patients.

Ultimately, successful implementation requires health care
institutions to invest time and resources to systematically assess
the health needs of their specific patient and caregiver
populations, their individual stages of readiness to adopt a
patient portal, and the types of assistance needed to do so [140].
Ideally, interactive sites would collect information on
individuals’ health, health behaviors and personal goals, and
assess health literacy and functional ability, which would then
inform the adaptation of the patient portal to accommodate the
needs of the individual and/or what additional or alternative
resources may be useful [2]. Such adaptations include
personalized content and tailored data presentations specifically
designed to enhance interpretation and comprehension of key
personal health concerns and timely and pertinent action steps.

In addition, external environmental and contextual factors, such
as distance between patient and clinic, and complexity and
trajectory of health concerns, may impact which form of access
is preferred for a specific person, provider, location, and
situation. Future directions of research should focus on
identifying specific populations and contextual considerations
that would benefit most from a greater degree of patient
engagement through a patient portal. This information could
then lead to the creation of health care service policies that
promote the use of a patient portal by both providers and patients
within the most appropriate settings.

Conclusions
If institutions are to engage patients via the patient portal in a
way that encourages them to become active members of the
care team, support their competence in making health-related
decisions, and help them to act on those decisions, institutional
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leaders must consider the contributing factors that impact
efficacy and sustained use of patient portals. According to this
review, these factors include attention to the topical areas of
patient adoption, provider endorsement, health literacy, usability,
and utility. Ultimately, adoption by patients and endorsement
by providers will come when existing patient portal features
align with patients’ and providers’ information needs and

functionality. Conceptualizing patient portals as a dynamic
component of the patient-provider relationship and health care
delivery system as a synergetic whole, rather than an isolated
repository of information or a set of disconnected functions
meant to collect patient data for provider use, may help to inform
future research, improve patient portal design, and efforts to
promote adoption and effectiveness.
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Smarter Hospital Communication: Secure Smartphone Text Messaging
Improves Provider Satisfaction and Perception of Efficacy, Workflow

Jennifer A. Przybylo, MPhil1, Ange Wang, BSE1, Pooja Loftus, MS2, Kambria H. Evans2, Isabella Chu, MPH2,
Lisa Shieh, MD, PhD2*

1Stanford University School of Medicine, Stanford, California; 2Department of Medicine, Division of General Medical Disciplines, Stanford University
School of Medicine, Stanford, California.

BACKGROUND: Though current hospital paging systems
are neither efficient (callbacks disrupt workflow), nor secure
(pagers are not Health Insurance Portability and Account-
ability Act [HIPAA]-compliant), they are routinely used to
communicate patient information. Smartphone-based text
messaging is a potentially more convenient and efficient
mobile alternative; however, commercial cellular networks
are also not secure.

OBJECTIVE: To determine if augmenting one-way pagers
with Medigram, a secure, HIPAA-compliant group messag-
ing (HCGM) application for smartphones, could improve
hospital team communication.

DESIGN: Eight-week prospective, cluster-randomized, con-
trolled trial

SETTING: Stanford Hospital

INTERVENTION: Three inpatient medicine teams used the
HCGM application in addition to paging, while two inpatient
medicine teams used paging only for intra-team communication.

MEASUREMENTS: Baseline and post-study surveys were
collected from 22 control and 41 HCGM team members.

RESULTS: When compared with paging, HCGM was rated
significantly (P< 0.05) more effective in: (1) allowing users
to communicate thoughts clearly (P 5 0.010) and efficiently
(P 5 0.009) and (2) integrating into workflow during rounds
(P 5 0.018) and patient discharge (P 5 0.012). Overall satis-
faction with HCGM was significantly higher (P 5 0.003).
85% of HCGM team respondents said they would
recommend using an HCGM system on the wards.

CONCLUSIONS: Smartphone-based, HIPAA-compliant
group messaging applications improve provider perception
of in-hospital communication, while providing the informa-
tion security that paging and commercial cellular networks
do not. Journal of Hospital Medicine 2014;9:573–578.
VC 2014 The Authors Journal of Hospital Medicine published
by Wiley Periodicals, Inc. on behalf of Society of Hospital
Medicine

Pagers, though reliable and familiar technology, can
be suboptimal for facilitating healthcare team com-
munication.1,2 Most paging systems utilize single-
function pagers and only allow one-way communica-
tion, requiring recipients to disrupt workflow to
respond to pages. Paging transmissions can also be
intercepted, and the information presented on pager
displays can be viewed by anyone in possession of
the pager.

Smartphones allow for instantaneous two-way and
group communication through advanced technologi-
cal features. Their use is widespread; over 81% of
American physicians owned a smartphone in 2011.3

Previous studies demonstrate that healthcare pro-
viders rate smartphone-based email positively, and
that team smartphones can facilitate communication
between nurses and physicians.4,5 However, these
studies specifically examined the utility of
smartphone-based email and voice calls, and did not
include text messaging. Limitations of traditional
smartphone-based text messaging include Health
Insurance Portability and Accountability Act
(HIPAA) noncompliance and dependence on in-
hospital cellular reception, which can be unreliable.
HIPAA is a 1996 US federal law that established a
set of privacy and security rules governing not only
what is considered protected health information
(PHI), but also minimum standards for the protection
of such information. HIPAA compliance is defined as
meeting these minimum standards for physical, net-
work, and process security.6,7 Though PHI is often
transmitted via paging systems and commercial
carrier-based text messaging, these modalities are not
secure and are thus not HIPAA-compliant.

Text messaging applications that address these secu-
rity and reliability issues have the potential to greatly
enhance in-hospital communication. We hypothesized
that a smartphone-based HIPAA-compliant group
messaging application could improve in-hospital com-
munication on the inpatient medicine service. To our
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knowledge, our study is the first to examine a HIPAA-
compliant text messaging system, and also the first to
compare a combination paging/HIPAA-compliant
group messaging (HCGM) system with a paging-only
system in assessing healthcare provider perception of
communication efficiency.

METHODS
Intervention
This study utilized Medigram (Medigram, Inc., https://
medigram.com), a free HCGM application for smart-
phones (available on iOS and Android) that allows
users to send and receive encrypted, password-
protected text messages via the hospital wireless fidel-
ity (Wi-Fi) network, using commercial cellular net-
works as backup.

Study Design
In an eight-week prospective, cluster-randomized,
controlled trial conducted at Stanford Hospital (June
25, 2012–August 17, 2012), three of five inpatient
medicine teams were randomized to use Medigram
in addition to the existing hospital paging system
(HCGM teams); the remaining two teams were
assigned to use hospital paging only (control teams).
Each team included one attending physician, one res-
ident, two interns, two medical students, and a case
manager. According to prescheduled rotations,
attendings rotated every two weeks, and residents,
interns, and medical students rotated every four
weeks. All rotations were either off-service or off-
site, with the exception of two attendings who
rotated between study teams but within their experi-
mental designations. Case managers remained with
the same team. Additionally, the satellite pharmacy
was provided with an HCGM-equipped smartphone
to communicate with experimental teams.

Participation was voluntary, with a 96% participa-
tion rate (n 5 75). HCGM teams downloaded the free
application onto their smartphones. Participants with-
out smartphones were provided with one for the dura-
tion of the study. Proper application use was
demonstrated by one researcher in a 10-minute stand-
ardized presentation. HCGM teams were encouraged
to use the application in lieu of paging, except when
patient care could be compromised.

All participants completed linked baseline and post-
study surveys. Gift cards valued at $10 were provided
on completion of each survey. Though participants
were assigned to either HCGM or control groups
based on the randomized assignment of their preset
cluster (hospital team) to an HCGM or control group,
analysis was performed on the individual level due to
the hospital’s set rotation schedule, which resulted in
dynamic, frequently changing clusters. We also com-
pared average length of stay and time of discharge for
patients treated by control versus HCGM teams. Clin-
ical outcome data were obtained from the hospital’s

database using Midas1 Statit Solutions (Midas1 Sta-
tit Solutions Group, Tucson, AZ). Survey and clinical
outcome data were analyzed in Stata (StataCorp, Col-
lege Station, TX) and R (R Foundation for Statistical
Computing, Vienna, Austria).

Survey Design and Analysis
Identical, anonymous baseline surveys were adminis-
tered to control and HCGM teams. These surveys
assessed attitudes toward the hospital paging system
using a 5-point Likert scale (1 5 low, 5 5 high) to
evaluate perceived measures of effectiveness, workflow
integration, and overall satisfaction. Wilcoxon rank
sum tests were used to compare control and HCGM
group responses to these questions. Free response
questions asked participants to list the most effective
and ineffective aspects of the paging system.

Post-study surveys included all baseline survey ques-
tions, as well as questions about personal texting
behavior. Post-study HCGM surveys also included a
parallel set of questions rating the HCGM application
on the same measures of perceived effectiveness, work-
flow integration, and overall satisfaction. Wilcoxon
signed rank tests were used to compare HCGM partici-
pants’ baseline evaluations of paging to their post-study
evaluations of the HCGM application. Baseline and
post-study surveys were linked by the last four digits of
respondent cell phone numbers. To compare control
and HCGM group perceptions of the hospital paging
system at study completion, post-study survey responses
were evaluated using Wilcoxon rank sum tests. The
family-wise error rate was left unadjusted due to con-
cerns around inflated type II errors, given the high
degree of correlation between survey questions.

All free response questions were analyzed using the-
matic analysis and grounded theory. After reviewing
responses to each question, a list of overarching
themes was constructed. Two researchers then inde-
pendently reviewed each free-response entry to assign
it to one or more of these themes (some responses
included several ideas with distinct themes). Entries
with concordant theme assignments (�90%) were
coded as such; nonconcordant entries required an
additional round of review to reach concordance.
Finally, objective outcome measures including length
of stay and time of discharge were analyzed by
two-sample t test.

Information Security
The HCGM application in this study features 256-bit
encryption technology and requires a six-digit pass-
word to access texts. For added security, a study-
dedicated server (HP ProLiant DL 180 G6; Hewlett-
Packard Co., Palo Alto, CA) with 4-TB hard drive
capacity (4 Seagate Barracuda ST1000DM003 1 TB
7200 RPM internal hard drives; Seagate Technology
PLC, Cupertino, CA) was installed in the Stanford
School of Medicine Data Center to store encrypted
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text messages. Data stored on the phones/server were
accessible only to study participants, not researchers.
These security measures were approved by Stanford
Hospital and Stanford School of Medicine’s security
and privacy review process.

Hospital Paging System
Stanford Hospital and Clinics is a quaternary care
academic medical center with 613 beds, 49 operating
rooms, and over 25,000 inpatient admissions per
year.8 The institution uses one-way alphanumeric pag-
ers (primary model: Daviscomm BR802 Flex Pager
from USA Mobility, secondary model: Sun Telecom
Titan 3 Plus from USA Mobility; USA Mobility Inc.,
Springfield, VA). USA Mobility operates the largest
one- and two-way paging networks in the United
States.9

RESULTS
Of 26 control and 49 HCGM group members partici-
pating in the study, linked baseline and post-study
surveys were collected for 22 control and 41 HCGM
participants (completion rates of 84.6% and 83.7%,
respectively). To minimize recall bias, surveys not
completed within a prespecified timeframe upon enter-
ing or leaving a team (two days attendings, four days
others) were excluded.

Control and HCGM Group Characteristics
Control and HCGM groups were well matched demo-
graphically (Table 1). The average ages of control and
HCGM group members were 30.10 and 30.95,
respectively. Both groups were 59% male and 41%
female.

A similar distribution of team member roles was
observed in both groups, with two exceptions. First,
the proportion of attending respondents in the HCGM
group was lower than in the control group. This was
due to the fact that several HCGM attendings entered
discrepant ID codes on their surveys, thus making it
impossible to link baseline and post-study responses;

these data were excluded. Additionally, two HCGM
attendings were on service for four, rather than the
standard two weeks, meaning two additional data
points from unique attendings could not be obtained.
Second, the experimental group included four pharma-
cists, whereas the control group did not. As a sensitiv-
ity test, we analyzed the data excluding the
pharmacists, and this did not change our results.

Baseline Evaluations of the Hospital Paging System
At baseline, there were no significant differences
between control and HCGM participants’ perceptions
of paging effectiveness (see Supporting Table 1, in the
online version of this article). On a 5-point rating
scale (1 5 low, 5 5 high), 63 subjects rated their over-
all satisfaction with the paging system an average of
2.79 (95% confidence interval: 2.55-3.03).

In free response questions, components of the paging
system most frequently cited as effective included: reli-
ability of message transmission, alphanumeric text pag-
ing, and ease of use (30.4%, 25.0%, and 14.3% of 56
respondents, respectively) (Table 2). Ineffective aspects
included: time wasted waiting for responses to pages,
the unidirectional nature of pagers, and needing to find
a computer to send a text page (29.3%, 24.1%, and
20.7% of 58 respondents, respectively) (Table 2).

Baseline Utilization of Text Messaging
The majority of participants were familiar with text
messaging and regularly used it personally and profes-
sionally prior to the start of the study. 90.5% of par-
ticipants (n 5 63) reported sending an average of �1
personal text messages per day, with the largest pro-
portion (39.7%) sending 1-5 texts per day (see Sup-
porting Figure 1A in the online version of this article).
58.1% of respondents (n 5 62) reported sending an
average of �1 text messages per day related to patient
care (see Supporting Figure 1B in the online version of
this article), with the largest fraction (58.3%) sending
1-5 texts per day.

HCGM Adoption and Usage Patterns
Active use of HCGM was defined as using the appli-
cation to send or receive an average of �1 text mes-
sages per day. Of HCGM participants, 67% self-
reported �1 week of active use of the application,
indicating a strong compliance rate. Among non-
attendings, 70% reported sending 1 or more texts to
other team members per day; this percentage
increased to 86% among those whose attendings
texted them at least once per day (47% of non-attend-
ings). Respondents who text frequently in their perso-
nal lives (>5 texts/day) were more likely to use the
application; 90% of these respondents sent 1 or more
HCGM texts per day.

Among 12 subjects who did not report sending or
receiving �1 HCGM text/day, the top three reasons
were: other team members were not using it (67%),

TABLE 1. Comparison of Control and HCGM Groups

Control Group HCGM Group

Paired surveys collected (completion rate) 22 (85%) 41 (84%)
Average age 6 95% CI 30.10 6 1.71 30.95 6 2.94
Gender

Male 13 (59%) 24 (59%)
Female 9 (41%) 17 (41%)

Role
Medical students 6 (27%) 11 (27%)
Interns (PGY 1) 7 (32%) 12 (29%)
Residents (PGY2 and 3) 3 (14%) 6 (15%)
Attending physicians 5 (23%) 5 (12%)
Case managers 1 (5%) 3 (7%)
Pharmacists 0 (0%) 4 (10%)

NOTE: Abbreviations: HCGM, HIPAA-compliant group messaging; CI, confidence interval; PGY, postgradu-
ate year.
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no need to use it given the close proximity of other
team members (67%), and “other” (33%). A Wil-
coxon rank sum test was used to compare the ages of
“active” versus “nonactive” users; no significant age
difference was found (P 5 0.200).

To provide an objective measure of application
adoption, usage data for each HCGM participant
were obtained from the application developers.
Because much of the study’s first week was spent
onboarding and instructing participant, the first week
was not included in the analysis. Of 43 individuals
enrolled in the study for at least one of the seven
remaining weeks, 56% sent a total of �5 texts, 44%
sent �10 texts, and 28% sent �20 texts. HCGM
users on three teams sent an aggregate mean of 123
texts/week. Data on number of messages received by
each user were not available.

Perceived Effectiveness: Paging Versus HCGM
In post-study surveys, HCGM participants rated
HCGM significantly higher (P<0.05) than paging
(Table 3) in terms of ability to communicate thoughts
clearly (P 5 0.010) and efficiently (P 5 0.009). HCGM
was also deemed more effective at integrating into
workflow during rounds (P 5 0.018) and patient dis-
charge (P 5 0.012). Overall satisfaction with HCGM
was also significantly higher (P 5 0.003).

Comparison of Pre- and Post-study Perceived
Effectiveness of the Hospital Paging System
In post-study evaluations, both control and HCGM
participants rated the paging system’s effectiveness
less favorably (P<0.05) compared to baseline in

terms of ability to receive messages/stay informed in
real time (control P 5 0.002, HCGM P 5 0.031)
(Table 4). Controls also reported a decrease from
baseline in perceived effectiveness of paging in terms
of ability to send messages (P 5 0.019) and integrate
into workflow during patient admissions (P 5 0.020).
HCGM participants found paging less effective at
communicating thoughts clearly (P 5 0.004) and effi-
ciently (P 5 0.018). No significant differences existed
between control and HCGM groups’ average

TABLE 3. Perceived Effectiveness: Paging System
Versus HCGM Application, as Rated by HCGM
Participants (n 5 41)

Question

Baseline Average

Rating of Paging

System*

Post-Study Average

Rating of HCGM

Application P Value†

Rate the effectiveness of each in allowing you to. . .
Communicate your thoughts clearly 3.194 3.806 0.010
Communicate your thoughts efficiently 3.200 3.829 0.009
Send messages to other hospital staff 3.543 3.571 0.480
Receive messages/stay
informed in real time

3.222 3.306 0.405

Rate the effectiveness of each in integrating into your workflow during. . .
Work rounds 2.313 3.000 0.018
Patient discharge 2.448 3.276 0.012
Patient admissions 2.862 2.621 0.238
Teaching sessions 2.292 2.458 0.448
Overall satisfaction 2.811 3.459 0.003

NOTE: Abbreviations: HCGM, HIPAA-compliant group messaging.
*HCGM participants’ baseline average ratings of the paging system in this table differ slightly from those pre-
sented in Table 3 due to the inclusion of different paired datasets (a result of different missing data values).
†P values are unadjusted.

TABLE 2. Effective and Ineffective Aspects of the Hospital Paging System

What do you find effective about the current hospital paging system? What do you find ineffective about the current hospital paging system?

Theme

No. of Respondents,

(% of Total) Response Example Theme

No. of Respondents,

(% of Total) Response Example

Reliability of message
transmission

17 (30.4%) “Everyone is able to receive the pages I
send, regardless of service”

Time wasted waiting for a response 17 (29.3%) “Inefficient use of time waiting for reply”

Ability to text page 14 (25.0%) “Text paging allows targeted questions” One-way nature of communication 14 (24.1%) “Cannot text back instantly”
Ease of use 8 (14.3%) “Easy to use” Needing to find a computer to send

a text page
12 (20.7%) “Have to find an available computer to send

a page”
Search function 5 (8.9%) “Search function is pretty effective in

finding the people you’re looking for”
Character limitation 10 (17.2%) “Length of text allowed too short”

Ubiquity 5 (8.9%) “Everyone is on paging system” Search function 6 (10.3%) “Delay in looking people up in the system”
Speed 4 (7.1%) “Fast” Finding a phone to return a page 5 (8.6%) “When you receive a page you need to find

a phone”
Loud alerts 4 (7.1%) “Pager loud enough to hear all the time” Receipt of page uncertain 3 (5.2%) “Unknown if page received”
Staff responsiveness

to pages
4 (7.1%) “I know MD has to be onsite or covering the

pager so someone eventually will call back”
Sender’s pager number not always

included in page
3 (5.2%) “Not everyone puts their pager number

when they page. Then it’s impossible
to get back to them.”

Brevity of messages 3 (5.4%) “Requires very brief messages (easier for
recipient)”

Needing to remain near a phone while
waiting for a page response

3 (5.2%) “Wait by a phone for someone to call back;
sometimes they do not call back”

Helpful page operators 2 (3.6%) “Page operators very helpful” Reliability of message transmission 3 (5.2%) “Sometimes messages don’t go through”
Other 10 (17.9%) “It’s online and allows paging from anywhere

there’s internet access”
Other 11 (19.0%) “You cannot text with patient info on it”

NOTE: Abbreviations: MD, doctor of medicine.
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assessments of paging at the conclusion of the study
(see Supporting Table 2, in the online version of this
article).

HCGM User Experience
When asked if they would recommend using an
HCGM system to facilitate communication on the
internal medicine wards, 85% of HCGM participants
replied “yes,” 15% reported “not sure,” and 0%
reported “no.” Based on free response entries,
HCGM’s most effective features (Table 5) included
ease of use, group texting capacity, and speed
(32.4%, 32.4%, and 23.5% of 34 respondents,
respectively); its most ineffective aspects (Table 5)
included lack of ubiquity, inconsistent usage by those
with access to the application, and reliability of mes-
sage transmission (30.3%, 24.2%, and 15.2% of 33
respondents, respectively).

DISCUSSION
We are the first to report that smartphone-based,
HIPAA-compliant, group messaging applications

improve provider perception of in-hospital communi-
cation, while providing the information security that
paging and commercial cellular networks do not.
HCGM participants rated the application more favor-
ably than paging in terms of clarity and efficiency of
communication. These findings may be attributed to
the expanded functionality offered by the application,
including no character limit per HCGM text, the abil-
ity to use special characters such as slashes and
ampersands, group texting, and the ability to reply
immediately. HCGM may result in more efficient
communication by facilitating direct two-way commu-
nication via smartphones, whereas sending or return-
ing pages requires a landline or computer.

HCGM participants rated the application higher
than paging in terms of workflow integration during
rounds and patient discharge, but not during patient
admissions and teaching sessions. We had hypothe-
sized that HCGM would integrate better into partici-
pants’ workflows because HCGM texts could be
replied to immediately. The reasons for the equiva-
lence of HCGM and paging for workflow integration

TABLE 4. Comparison of Baseline and Post-Study Perceived Effectiveness of the Hospital Paging System

Control (n 5 22) HCGM (n 5 41)

Baseline Mean Post-Study Mean P Value* Baseline Mean Post-Study Mean P Value*

Rate the effectiveness of each in allowing you to. . .
Communicate your thoughts clearly 2.905 2.619 0.103 3.250 2.850 0.004
Communicate your thoughts efficiently 2.952 2.762 0.106 3.250 2.825 0.018
Send messages to other hospital staff 3.762 3.190 0.019 3.550 3.450 0.253
Receive messages/stay informed in real time 3.667 2.857 0.002 3.300 2.900 0.031

Rate the effectiveness of each in integrating into your workflow during. . .
Work rounds 2.429 2.476 0.303 2.410 2.718 0.078
Patient discharge 2.500 2.350 0.251 2.472 2.861 0.071
Patient admissions 2.905 2.524 0.020 2.889 3.000 0.384
Teaching sessions 2.143 2.200 0.386 2.367 2.400 0.418

NOTE: Abbreviations: HCGM, HIPAA-compliant group messaging.
*P values are unadjusted.

TABLE 5. Effective and Ineffective Aspects of the HCGM Application

What do you find effective about the Medigram system? What do you find ineffective about the Medigram system?

Theme

No. of Respondents,

(% of Total) Response Example Theme

No. of Respondents,

(% of Total) Response Example

Ease of use 11 (32.4%) "Easy to use" Lack of ubiquity 10 (30.3%) "Not enough people using it"
Group texting feature 11 (32.4%) "Ability to communicate with entire team—

everyone seeing same message"
Inconsistent usage 8 (24.2%) "No one used it reliably"

Speed 8 (23.5%) "Faster than a page to send a message" Reliability of message
transmission

5 (15.2%) "Big negative is it requires Wi-Fi"

Accessibility 5 (14.7%) "Able to get messages across quickly
and anywhere without a computer”

Missed message alerts 4 (12.1%) "Unable to reliably know message was
received if phone on silent"

Efficiency 4 (11.8%) "Very efficient way to communicate" Password login 3 (9.1%) "Having to type a 6-digit password in"
Real-time communication 2 (5.9%) "Real-time results" User interface 2 (6.1%) "Interface is a little convoluted"
No character limitation 2 (5.9%) "No limit on words" Other 10 (30.3%) "Not sure if all of the texts were relevant"
Other 4 (11.8%) "Great UI"

NOTE: Abbreviations: UI, user interface; Wi-Fi, wireless fidelity.
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during patient admissions and teaching sessions may
have been due to weak Wi-Fi in certain areas of the
hospital, and may warrant further investigation.

Analysis of HCGM utilization indicated that there
were factors that made participants more or less likely
to use the application. Individuals who reported that
their attendings used HCGM regularly were more
likely to use it themselves. Attending usage may legiti-
mize use of HCGM for housestaff and medical stu-
dents, who may otherwise feel that texting appears
unprofessional. Participants who texted frequently in
their personal lives were also more likely to utilize
HCGM regularly, perhaps due to increased familiarity
with/affinity for the platform.

HCGM participants who did not utilize the applica-
tion regularly most often cited the fact that other
team members did not use it. Among all users, the
most frequently noted ineffective aspects of the appli-
cation were its lack of ubiquity (HCGM was made
available only to the small subset of individuals
involved in the study) and inconsistent usage by those
who did have access to the application. These findings
suggest that HCGM effectiveness may be maximized
with unrestricted access and mandated use; patchwork
implementation, as in this study, detracts from per-
ceived effectiveness.

Though objective outcome measures (average length
of stay and average time of discharge) for patients of
control attendings and HCGM attendings were exam-
ined, no significant differences were observed (P 5 0.089
and 0.494, respectively). These results may be due to
the small size and short duration of the study.

Limitations
Our study had several limitations. HCGM was avail-
able only to individuals in the experimental arm of
the study; most members of the internal medicine
department and all other departments were not reach-
able through the application. This lack of ubiquity
was a frequently cited frustration. Among individuals
to whom HCGM was made available, barriers to
adoption included: close proximity to would-be mes-
sage recipients, concern that smartphone usage in
front of patients might appear unprofessional, and
inconsistent or dropped service (weak or no Wi-Fi sig-
nal in some areas). A technical problem with the
Android platform midway through the study served as
a potential frustration to several participants.

Due to the aforementioned issues, some participants
used the HCGM application in a very limited way.
We also did not replace hospital pagers (infeasible in
this hospital setting); the HCGM application was
added as a supplemental system. Future studies might
explore the replacement of paging systems with
HCGM-type applications, as well as delve further into
quantitative patient care outcomes.

It should be noted that the start of the study unin-
tentionally coincided with the start of new interns and

medical students in the hospital. Although it is possi-
ble that their relative unfamiliarity with the hospital
may have made them more amenable to adopting a
new technology, it is also possible that they may have
been less likely to do so in the midst of such a major
transitional period. Finally, this was a single-site
study, and as such, its findings may not be broadly
generalizable. More research on such interventions is
warranted, particularly in the context of current inse-
cure communication methods such as paging that may
make hospital-wide adoption of new methods of
secure communication, such as HCGM, mandatory.

CONCLUSION
Our study is the first to demonstrate that HCGM
applications improve healthcare provider perception
of multiple measures of in-hospital communication,
including efficiency of communication, workflow inte-
gration, and overall satisfaction. Notably, 85% of
HCGM team respondents said they would recommend
using an HCGM system on the wards. As smartphone
use is expected to continue to increase among physi-
cians and the general population, it is increasingly
important to understand how to utilize these powerful
communication tools to improve healthcare in an
effective and secure manner.
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Abstract

Background: The Health Information Technology for Economic and Clinical Health (HITECH) Act subsidizes
implementation by hospitals of electronic health records with computerized provider order entry (CPOE), which
may reduce patient injuries caused by medication errors (preventable adverse drug events, pADEs). Effects on
pADEs have not been rigorously quantified, and effects on medication errors have been variable. The objectives of
this analysis were to assess the effectiveness of CPOE at reducing pADEs in hospital-related settings, and examine
reasons for heterogeneous effects on medication errors.

Methods: Articles were identified using MEDLINE, Cochrane Library, Econlit, web-based databases, and bibliographies
of previous systematic reviews (September 2013). Eligible studies compared CPOE with paper-order entry in acute care
hospitals, and examined diverse pADEs or medication errors. Studies on children or with limited event-detection
methods were excluded. Two investigators extracted data on events and factors potentially associated with
effectiveness. We used random effects models to pool data.

Results: Sixteen studies addressing medication errors met pooling criteria; six also addressed pADEs. Thirteen studies
used pre-post designs. Compared with paper-order entry, CPOE was associated with half as many pADEs (pooled risk
ratio (RR) = 0.47, 95% CI 0.31 to 0.71) and medication errors (RR = 0.46, 95% CI 0.35 to 0.60). Regarding reasons for
heterogeneous effects on medication errors, five intervention factors and two contextual factors were sufficiently
reported to support subgroup analyses or meta-regression. Differences between commercial versus homegrown
systems, presence and sophistication of clinical decision support, hospital-wide versus limited implementation, and US
versus non-US studies were not significant, nor was timing of publication. Higher baseline rates of medication errors
predicted greater reductions (P < 0.001). Other context and implementation variables were seldom reported.

Conclusions: In hospital-related settings, implementing CPOE is associated with a greater than 50% decline in pADEs,
although the studies used weak designs. Decreases in medication errors are similar and robust to variations in important
aspects of intervention design and context. This suggests that CPOE implementation, as subsidized under the HITECH Act,
may benefit public health. More detailed reporting of the context and process of implementation could shed light on
factors associated with greater effectiveness.
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Background
The Health Information Technology for Economic and
Clinical Health (HITECH) Act of 2009 incentivizes the
adoption of health information technology by US hospitals.
This Act, part of the American Reinvestment and Recovery
Act, allocates up to $29 billion over 10 years for the imple-
mentation and 'meaningful use' of electronic health records
by hospitals and healthcare providers [1]. Hospitals that sat-
isfy meaningful use criteria can receive millions of dollars.
Implementing computerized provider order entry (CPOE)
with clinical decision support systems (CDSS) that check
for allergies and drug-drug interactions is one of several
basic (Stage 1) criteria for meaningful use by hospitals [2].
As of 2008, approximately 9% of general acute care hospi-
tals had at least basic electronic health record (EHR) sys-
tems including CPOE for medications. By 2012, 44% had
such systems, specifically, 38% of small, 47% of medium,
and 62% of large hospitals [3]. Thus, despite the financial
incentives, about half of small and medium hospitals and
almost 40% of large hospitals had not adopted CPOE with
CDSS in the most recent survey.
The primary potential benefit of adopting CPOE is redu-

cing patient injuries caused by medication errors, called
preventable adverse drug events (pADEs) [4-6]. Counter-
balancing this is concern about unintended adverse conse-
quences [7-9], including increases in medication errors
and even mortality, which have been detected in some
hospitals after implementation of CPOE [10,11]. To date,
no systematic review has examined net effects on pADEs,
the primary outcome of interest for this intervention. Pre-
vious reviews have, instead, focused almost exclusively on
an intermediate outcome, medication errors. However, not
all medication errors pose an equal risk of causing injury.
Errors in timing, for example, are generally less risky than
giving a medication to the wrong patient. Many commonly
used medications, such as anti-hypertensives and antibiotics,
have sufficiently long half-lives that receiving a dose an hour
or two late has little clinical effect. By contrast, receiving an
anti-hypertensive or antibiotic intended for someone else
poses risks of low blood pressure or an allergic reaction. In
one study at six hospitals, only about 20% of medication er-
rors led to pADEs [12]. Thus, the effect of CPOE on the pa-
tient outcome of pADEs is an important clinical and policy
question that has remained unanswered, until now.
In addition to focusing on medication errors rather than

pADEs, previous systematic reviews have reached conflicting
conclusions about the effects of CPOE on medication errors
in acute care settings. Some have concluded that CPOE re-
duces errors, whereas others argue that net effects remain
uncertain [4,5,13-42]. This controversy stems, in part, from
the fact that the association between CPOE implementation
and medication errors has exhibited substantial heterogen-
eity across primary studies [37]. Three basic types of factors
could explain such variability: intervention factors, such as
differences in how the intervention is designed and imple-
mented; contextual factors, such as differences in patient
populations and settings; and methodological factors, such
as differences in study design and execution [43].
Uncertainty about the effects of CPOE on patient out-

comes and its variable effects on medication errors may
contribute to the reluctance of some hospitals and physi-
cians to adopt CPOE, despite the financial incentives avail-
able via HITECH. Consequently, our primary objective in
this study was to quantitatively assess the effectiveness of
CPOE at reducing pADEs in hospital-related acute care set-
tings. Our secondary objective was to identify factors con-
tributing to variability in effectiveness at reducing medication
errors. This analysis is timely as several studies have been
published recently and, therefore, were not included in previ-
ous reviews and meta-analyses [4,13,34,37,41], enabling us to
examine effects on pADEs and reasons for heterogeneity.

Methods
We adhered to recommendations in the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) Statement [44,45], including developing the
protocol before undertaking the analysis.

Data sources and searches
First, we developed search strategies for eight databases:
MEDLINE; Cochrane Library; Econlit; Campbell Collab-
oration; the Agency for Healthcare Research and Quality
(AHRQ) Health Information Technology Library, Health
Information Technology Bibliography, Health Informa-
tion Technology Costs and Benefits Database Project,
and PSNET; Information Service Center for Reviews and
Dissemination at the University of York; Evidence for Policy
and Practice Information and Coordinating Centre (EPPI-
Centre), University of London; Oregon Health Sciences
Searchable CPOE Bibliography; and Health Systems
Evidence, McMaster University. A number of search
terms, such as 'order entry' and 'electronic prescribing'
(see Additional file 1), were chosen and strategies de-
veloped, in part based on a search strategy published
by Eslami et al. [4].
We used this strategy to search the eight databases

for systematic reviews of CPOE or CDSS that might
contain potentially relevant primary studies (last updated
September 23, 2013) (Figure 1). Next, we used the same
strategy to search the eight databases for potentially rele-
vant primary studies that were published after two large
previous systematic reviews on CPOE (January 1, 2007
to September 23, 2013) [4,13]. In addition, we hand-
searched nine websites (AHRQ HIT Library, AHRQ
PSNET, National Patient Safety Foundation, Joint
Commission, Leapfrog Group, Micromedex, Institute
for Healthcare Improvement), the Web of Science, and
bibliographies of other publications known to us.
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Study selection
We included peer-reviewed studies, regardless of lan-
guage or design, if they compared CPOE with paper-
order entry and examined either of our two primary
outcomes, rates of pADEs or medication errors, across
a variety of clinical conditions. Eligible settings included
adult medical or surgical wards, adult medical or surgi-
cal intensive care units (ICUs), emergency depart-
ments, or the entire hospital. To reduce unwarranted
variability due to contextual and methodological factors,
we excluded studies that were from non-hospital settings;
that addressed events limited to specific conditions (for ex-
ample, infections) or types of errors (for example, allergy
alerts); or that compared events in highly dissimilar pa-
tient care units. As minimum criteria for study quality,
we excluded studies that did not describe methods for
detecting medication events, or that used incident
reporting alone, which detects 0.2–-6% of events [46].
We also excluded pediatric studies because including
them would increase heterogeneity: children comprise
only 6% of hospitalized patients whereas ADEs dispro-
portionately affect older adults [12,47,48].
Two investigators independently screened the article

titles and then abstracts for eligibility. We obtained
full-text articles when either investigator found the ab-
stract (or title, if the abstract was unavailable) poten-
tially eligible. Disagreements about the eligibility of
full-text articles were resolved by consensus, with a
third investigator participating for ties.

Data extraction and quality assessment
We defined pADEs as injuries to patients due to
medication errors. Medication errors were defined as
errors in the process of prescribing, transcribing, dis-
pensing, or administration of a medication, which had
the potential to or actually did cause harm. To focus
on errors involving relatively higher risk, we excluded,
when reported, 'errors' described as having no or
125

http://www.systematicreviewsjournal.com/content/3/1/56


Nuckols et al. Systematic Reviews 2014, 3:56
http://www.systematicreviewsjournal.com/content/3/1/56

126
almost no potential for harm as well as incomplete or
illegible orders, disallowed abbreviations, disallowed
drug names, and medications given at the wrong time
(see Additional file 1).
Two investigators independently extracted data from

each study using a standardized form (see Additional
file 1). Disagreements were resolved by consensus, with
a third investigator adjudicating ties. Extracted elements
included numbers of pADEs and medication errors meet-
ing study definitions, units of exposure to risk of pADEs
or medication errors (for example, number of orders, dis-
pensed doses, admissions, or patient days). When studies
reported rates or proportions rather than these elements,
variance could not be estimated, so the studies could not
be included in pooled effect calculations and thus we
qualitatively summarized their results instead.
From the studies included in the pooled analysis of

medication errors, we extracted several elements related
to intervention design and implementation, context, and
study methods. Elements related to intervention design in-
cluded: CPOE developer (homegrown versus commercial);
and presence or absence of CDSS, CDSS sophistication
(basic, moderate, or advanced; see Table 1 for definitions).
When information about the system developer and CDSS
were missing from the published article, we contacted the
original authors.
Elements related to implementation were based on

an AHRQ report addressing context-sensitive patient
safety practices, including CPOE. These included: fac-
tors influencing the decision to adopt, factors facilitating
implementation, and aspects of implementation described
in the studies, as well as timing, extent of implementation
(limited number of units versus hospital-wide), and
whether use was mandatory (see Additional file 1 for de-
tails) [72].
Contextual elements included setting/population (type

of clinical unit within the hospital, academic status, public
versus private hospital, hospital size, country, primary lan-
guage in country, payer mix), and baseline proportion of
hospitalizations affected by medication errors.
Methodological elements included type of study design,

event detection methods, items related to study quality
(adapted from relevant reporting criteria in the Standards
for Quality Improvement Reporting Excellence; SQUIRE)
[73], and funding source.

Data synthesis and analysis
Using the DerSimonian–Laird random effects model [74],
we conducted meta-analyses for two outcomes (pADEs
and medication errors) for all eligible studies combined,
and for different subgroups of studies as described below.
For each eligible study and outcome measure, we calcu-
lated a risk ratio (RR) as the number of events per unit of
exposure in the CPOE group divided by events per unit of
exposure in the paper-order entry group. Units of expos-
ure varied across studies. If a study provided more than
one unit of exposure, we selected the unit most commonly
used in the included studies.
Within each meta-analysis, we tested the heterogeneity of

the log-transformed RRs using Q and I2 statistics [75]. Het-
erogeneity was present when the I2 statistic was 50% or
more and the P-value for the Q statistic was 0.05 or less.
We conducted two sensitivity analyses, removing one

study at a time from each meta-analysis to assess the in-
fluence of each individual study, and testing whether
the choice of units of exposure affected results. To assess
publication bias, we examined funnel plots, Begg and
Mazumdar’s rank correlation test, and Egger’s regression
intercept test [76].

Intervention design and implementation, contextual, and
methodological factors
A priori, we identified nine factors that might be associ-
ated with heterogeneity in medication errors across stud-
ies. Intervention design factors included type of CPOE
developer (homegrown versus commercial), presence or
absence of CDSS, and sophistication of CDSS (basic, mod-
erate, or advanced). Intervention implementation factors
included scope of implementation (hospital-wide versus
limited) and timing of CPOE implementation (year CPOE
was implemented or, if missing, the year the study was
published). Contextual factors included country (US ver-
sus non-US) and baseline proportion of hospitalizations
affected by medication errors. Methodological design fac-
tors included study design (pre-post versus other designs)
and event detection methods (pharmacist order review
versus more comprehensive methods). For each discrete
factor, we conducted a subgroup analysis when there were
at least three studies per subgroup, for example, pre/
post design versus other design. For each continuous
factor, we conducted a meta-regression using the factor as
the sole predictor. In each meta-regression, we pooled
log-transformed RRs, and presented the pooled results on
the original RR scale.
Pooled meta-analyses were conducted using Compre-

hensive Meta-analysis, V2 (Biostat, Englewood, NJ, USA);
meta-regression analyses were conducted in STATA (V13)
(StataCorp LP, College Station, TX, USA).

Results
We screened 4,891 potentially eligible records, including
the bibliographies of 32 systematic reviews on CPOE or
CDSS [4,5,13-42], and then examined 93 full-text articles
on CPOE. Of these 93 full-text articles, 74 were excluded:
32 did not test the effectiveness of CPOE, 3 addressed non-
hospital settings, 6 addressed pediatric settings, 5 used inci-
dent reporting alone to detect events, 1 did not describe
event detection methods, 16 addressed outcomes other

http://www.systematicreviewsjournal.com/content/3/1/56


Ta
b
le

1
C
h
ar
ac
te
ri
st
ic
s
of

in
cl
ud

ed
st
ud

ie
s

Re
fe
re
nc

e
C
ou

nt
ry

N
um

be
r
of

ho
sp
ita

ls
(b
ed

si
ze
)

Fi
na

nc
ia
l

st
at
us

Ty
p
e
of

ho
sp
it
al

Se
tt
in
g
in

ho
sp
it
al

B
as
el
in
e

er
ro
r
ra
te
,%

a
D
ev
el
op

er
of

CP
O
E
sy
st
em

U
se

of
C
PO

E
C
D
SS

b
St
ud

y
d
es
ig
n

Ev
en

t
de

te
ct
io
n

m
et
ho

ds
c

Bi
zo
vi
et

al
.,

20
02

[4
9]

U
SA

1
(5
60
)

Pu
bl
ic

A
ca
de

m
ic

ED
3.
6
(v
is
its
)

C
om

m
er
ci
al

(E
m
ST
A
T;

C
yb
er
Pl
us
)

M
an
da
to
ry

N
on

ed
Pr
e/
po

st
Ro

ut
in
e
ph

ar
m
ac
is
t

re
vi
ew

of
m
ed

ic
at
io
n

or
de

rs

Fr
an
kl
in

et
al
.,

20
09

[5
0-
52
]

U
K

1
(−
)

(P
ro
ba
bl
y

pu
bl
ic
)

A
ca
de

m
ic

G
en

er
al

su
rg
er
y
w
ar
d

64
.9

C
om

m
er
ci
al

(S
er
ve
Rx

V.
1:
13
;

M
D
G
M
ed

ic
al
)

M
an
da
to
ry

N
on

e
Pr
e/
po

st
Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n

or
de
rs
,m

ed
ic
al
re
co
rd

re
vi
ew

,a
nd

in
ci
de
nt

re
po

rt
in
g

Sh
aw

ah
na

et
al
.,
20
11

[5
3]

Pa
ki
st
an

1
(1
28
0)

Pu
bl
ic

A
ca
de

m
ic

2
m
ed

ic
al
w
ar
ds

83
.8

H
om

eg
ro
w
n

M
an
da
to
ry

N
on

e
Pr
e/
po

st
M
ed

ic
al
re
co
rd

re
vi
ew

(R
)

Sh
ul
m
an

et
al
.,

20
05

[5
4]

U
K

1
(−
)

Pu
bl
ic

A
ca
de

m
ic

G
en

er
al
IC
U

41
.1

C
om

m
er
ci
al

(Q
S
5.
6
C
lin
ic
al

In
fo
rm

at
io
n

Sy
st
em

;G
E

H
ea
lth

ca
re
)

N
ot

st
at
ed

N
on

e
Pr
e/
po

st
Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n

or
de
rs

Le
un

g
et

al
.,

20
12

[1
1]

U
SA

6
(1
00

to
30
0
ea
ch
)

–
C
om

m
un

ity
H
os
pi
ta
l-w

id
e

42
.3

C
om

m
er
ci
al

(n
ot

st
at
ed

)
N
ot

st
at
ed

Pr
es
en

t
Pr
e/
po

st
M
ed

ic
al
re
co
rd

an
d

or
de

r
re
vi
ew

(B
,R
)

W
es
s
et

al
.,

20
07

[5
5]
,
[5
6]

U
SA

2
(6
65

an
d
55
5)

Pr
iv
at
e

A
ca
de

m
ic
,

C
om

m
un

ity
G
en

er
al
su
rg
er
y,

O
rt
ho

pe
di
c/

ne
ur
os
ur
gi
ca
lu

ni
ts

–
C
om

m
er
ci
al

(L
as
tW

or
d®
;G

E,
fo
rm

er
ly
ID
X)

M
an
da
to
ry

(n
=
1)

an
d

vo
lu
nt
ar
y

(n
=
1)

Pr
es
en

t
Pr
e/
po

st
Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n

or
de
rs
,w

ith
ch
an
ge
s

sig
ne
d
by

M
D

Ta
yl
or

et
al
.,

20
02

[5
7]
e

U
SA

3
(1
00
0

in
to
ta
l)

Pr
iv
at
e

A
ca
de

m
ic

H
os
pi
ta
l-w

id
e

–
N
ot

st
at
ed

N
ot

st
at
ed

Pr
es
en

t
Pr
e/
po

st
Q
ua
rt
er
ly
re
vi
ew

of
su
bs
et

of
m
ed

ic
at
io
n
or
de

rs

Ba
rr
on

et
al
.,

20
06

[5
8]

U
SA

1
(5
25
)

Pr
iv
at
e

A
ca
de

m
ic

H
os
pi
ta
l-w

id
e

10
.4

H
om

eg
ro
w
n

M
an
da
to
ry

Ba
si
c

Pr
e/
po

st
Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n

or
de
rs

Ba
te
s
et

al
.,

19
98

[5
9]

U
SA

1
(7
26
)

Pr
iv
at
e

A
ca
de

m
ic

2
m
ed

ic
al
an
d
2

su
rg
ic
al
w
ar
ds
,

2
IC
U
s

4.
9

H
om

eg
ro
w
n

M
an
da
to
ry

Ba
si
c

Pr
e/
po

st
M
ed

ic
al
re
co
rd

re
vi
ew

an
d
ot
he

r
m
ea
ns

(B
,R
)

Va
n
D
oo

rm
al

et
al
.,
20
09

[6
0]

Th
e

N
et
he

r-
la
nd

s
2
(1
30
0

an
d
60
0)

–
A
ca
de

m
ic

2
m
ed

ic
al
w
ar
ds

at
ea
ch

ho
sp
ita
l

99
.9

C
om

m
er
ci
al

(M
ed

ic
at
or
®;
iS
of
t)
,

Pa
rt
ly
H
om

eg
ro
w
n

(T
he

ria
k®
),

M
an
da
to
ry

Ba
si
c

Pr
e/
po

st
M
ed

ic
al
re
co
rd

an
d
or
de

r
re
vi
ew

W
es
tb
ro
ok

et
al
.,
20
12

[6
1]

A
us
tr
al
ia

2
(4
00

an
d
32
6)

–
A
ca
de

m
ic

4
m
ed
ic
al
w
ar
ds

at
on

e
ho

sp
ita
l;

1
ca
rd
io
lo
gy

an
d
1

ps
yc
hi
at
ry
un

it
at

th
e
ot
he
rh

os
pi
ta
l

99
.7

Co
m
m
er
ci
al
(M
ille

ni
um

Po
w
er
O
rd
er
s;
Ce
rn
er

an
d
M
ed
Ch

ar
t;
iS
of
t)

Ex
ce
pt
io
ns

al
lo
w
ed

Ba
si
c

D
iff
er
en

ce
s

in
di
ffe
re
nc
es

Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n

or
de
rs
(R
)

W
ea
nt

et
al
.,

20
07

[6
2]
e

U
SA

1
(4
89
)

Pu
bl
ic

A
ca
de

m
ic

N
eu
ro
su
rg
ic
al
IC
U

–
N
ot

st
at
ed

N
ot

st
at
ed

M
od
er
at
ed

Pr
e/
po

st
Ro

ut
in
e
ph

ar
m
ac
is
t

re
vi
ew

of
m
ed

ic
at
io
n

Nuckols et al. Systematic Reviews 2014, 3:56
http://www.systematicreviewsjournal.com/content/3/1/56

127

http://www.systematicreviewsjournal.com/content/3/1/56


Ta
b
le

1
C
h
ar
ac
te
ri
st
ic
s
of

in
cl
ud

ed
st
ud

ie
s
(C
on

tin
ue
d)

or
de

rs
,i
nc
id
en

t
re
po

rt
in
g

Ba
te
s
et

al
.,

19
99

[6
3]

U
SA

1
(7
00
)

Pr
iv
at
e

A
ca
de

m
ic

2
m
ed

ic
al

w
ar
ds

an
d

1
IC
U

47
.3

H
om

eg
ro
w
n

M
an
da
to
ry

M
od

er
at
e

Pr
e/
po

st
M
ed

ic
al
re
co
rd

an
d
or
de

r
re
vi
ew

pl
us

ot
he

r
m
ea
ns

C
ol
pa
er
t
et

al
.,

20
06

[6
4]

Be
lg
iu
m

1
(−
)

–
A
ca
de

m
ic

3
un

its
w
ith

in
a
su
rg
ic
al
IC
U

98
.0

Co
m
m
er
ci
al

(C
en
tri
ci
ty
Cr
iti
ca
l

Ca
re
Cl
in
iso

ft;
G
E

H
ea
lth
ca
re
Eu
ro
pe
)

M
an
da
to
ry

M
od

er
at
e

C
om

pa
ris
on

of
si
m
ila
r
un

its
Ro

ut
in
e
ph

ar
m
ac
is
t

re
vi
ew

of
m
ed

ic
at
io
n

or
de

rs
(B
)

M
ah
on

ey
et

al
.,

20
07

[6
5]

U
SA

2
(2
47

an
d
71
9)

Pr
iv
at
e

A
ca
de

m
ic

H
os
pi
ta
l-w

id
e

–
Co

m
m
er
ci
al

(S
ie
m
en
s
M
ed
ic
al

So
lu
tio
ns

CP
O
E;

Si
em

en
s
M
ed
ic
al

So
lu
tio
ns

H
ea
lth

Se
rv
ic
es

Co
rp
)

Ex
ce
pt
io
ns

al
lo
w
ed

M
od

er
at
e

Pr
e/
po

st
Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n
or
de
rs
,w

ith
ch
an
ge
s
ac
ce
pt
ed

by
M
D
;i
nc
id
en
tr
ep
or
tin
g

O
liv
en

et
al
.,

20
05

[6
6]

Is
ra
el

1
(4
50
)

Pu
bl
ic

A
ca
de

m
ic

Pu
lm

on
ar
y
se
rv
ic
e

62
.1

H
om

eg
ro
w
n

N
ot

st
at
ed

M
od

er
at
e

C
om

pa
re

si
m
ila
r
un

its
M
ed

ic
al
re
co
rd

an
d
or
de

r
re
vi
ew

Ig
bo

ec
hi

et
al
.,

20
03

[6
7]
e

U
SA

1
(3
50
)

Pr
iv
at
e

C
om

m
un

ity
H
os
pi
ta
l-w

id
e

–
Co

m
m
er
ci
al

(U
lti
ca
re
Sy
st
em

D
at
ab
as
e;
Pe
rS
e

Te
ch
no

lo
gi
es

M
an
da
to
ry

M
od

er
at
e

Pr
e/
po

st
Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n
or
de
rs

A
ro
ns
ky

et
al
.,

20
07

[6
8,
69
]

U
SA

1
(6
58
)

Pr
iv
at
e

A
ca
de

m
ic

ED
99
.8
(v
is
its
)

H
om

eg
ro
w
n
(W

iz
O
rd
er
,

la
te
rc
om

m
er
ci
al
-iz
ed

as
H
or
izo

n
Ex
pe
rt

O
rd
er
s;
M
cK
es
so
n)

N
ot

st
at
ed

A
dv
an
ce
dd

Pr
e/
po

st
Ro
ut
in
e
ph

ar
m
ac
ist

re
vi
ew

of
m
ed
ic
at
io
n
or
de
rs

M
en

de
nd

ez
et

al
.,
20
12

[7
0]

Sp
ai
n

1
(2
00
)

–
A
ca
de

m
ic

H
os
pi
ta
l-w

id
e

5.
0

C
om

m
er
ci
al

(S
el
en

e;
Si
em

en
s)

N
ot

st
at
ed

Ad
va
nc
ed

d
Pr
e/
po

st
Tr
ig
ge
rt
oo

lm
ed
ic
al

re
co
rd

re
vi
ew

,i
nc
id
en
t

re
po

rti
ng

,a
nd

ot
he
rm

ea
ns

C
D
SS
,C

lin
ic
al

D
ec
is
io
n
Su

pp
or
t
Sy
st
em

s;
C
PO

E,
co
m
pu

te
riz
ed

pr
ov

id
er

or
de

r
en

tr
y;
ED

,e
m
er
ge

nc
y
de

pa
rt
m
en

t;
IC
U
,i
nt
en

si
ve

ca
re

un
it.

a P
er
ce
nt
ag

e
of

ho
sp
ita

liz
at
io
ns

(o
r
em

er
ge

nc
y
de

pa
rt
m
en

t
vi
si
ts
,w

he
re

no
te
d)
.

b
N
on

e
=
no

cl
in
ic
al

de
ci
si
on

su
pp

or
t
sy
st
em

;b
as
ic
=
ch
ec
ks

fo
r
dr
ug

-a
lle
rg
y
an

d
dr
ug

-d
ru
g
in
te
ra
ct
io
n;

m
od

er
at
e
=
ba

si
c
pl
us

at
le
as
t
on

e
ad

di
tio

na
lc
lin

ic
al

de
ci
si
on

su
pp

or
t
fu
nc
tio

n;
ad
va
nc
ed

=
m
od

er
at
e
pl
us

ad
di
tio

na
l

ca
pa

bi
lit
ie
s
[7
1]
.

c T
=
pa

pe
r
de

sc
rib

ed
tr
ai
ni
ng

of
re
vi
ew

er
s;
B
=
pa

pe
r
de

sc
rib

ed
bl
in
di
ng

of
re
vi
ew

er
s
to

ba
se
lin

e
ve
rs
us

C
PO

E
co
nd

iti
on

s;
R
=
Pa

pe
r
de

sc
rib

ed
m
et
ho

ds
fo
r
as
se
ss
in
g
re
vi
ew

er
re
lia
bi
lit
y.
If
no

ne
of

sy
m
bo

ls
ap

pe
ar
,t
he

se
w
er
e
no

t
de

sc
rib

ed
.

d
In
fo
rm

at
io
n
on

C
D
SS

ob
ta
in
ed

by
co
nt
ac
tin

g
au

th
or
s.

e O
m
itt
ed

fr
om

po
ol
ed

ef
fe
ct

ca
lc
ul
at
io
ns

du
e
to

la
ck

of
da

ta
re
la
te
d
to

es
tim

at
in
g
va
ria

nc
e.

Nuckols et al. Systematic Reviews 2014, 3:56
http://www.systematicreviewsjournal.com/content/3/1/56

128

http://www.systematicreviewsjournal.com/content/3/1/56


Nuckols et al. Systematic Reviews 2014, 3:56
http://www.systematicreviewsjournal.com/content/3/1/56
than medication errors or pADEs (for example, workflow
or cost), 5 addressed errors limited to specific conditions, 1
addressed specific types of errors, 2 (1 in French) addressed
errors that were excluded because they posed a lower risks
of harm, 1 (in Spanish) compared event rates in dissimilar
clinical units (obstetric and oncology), and 2 were dupli-
cate publications of articles meeting the selection criteria
(Figure 1; see Additional file 1, Additional file 2).
The remaining 19 original articles met the selection

criteria and addressed medication errors; 7 of these also
addressed pADEs (Table 1) [11,49,50,53-55,57-68,70]. Of
these 19 studies, 3 omitted the data needed to estimate
variance and, therefore, were excluded from pooled ef-
fect calculations, resulting in 16 eligible studies, includ-
ing 6 that addressed pADEs [57,62,67].
Of the 16 studies, half were based in the US, including

two in community hospitals [11,55]. Thirteen studies
used pre/post designs [11,49,50,53-55,58-60,63,65,68,70],
two compared similar units within a hospital during the
same time period [64,66], and one compared changes
over time between intervention and control units (differ-
ences in differences design) [61]. Definitions of medica-
tion errors and the methods used to detect them varied
across studies (see Additional file 1). Seven studies iden-
tified events using data from routine pharmacist review
of medication orders [49,54,55,58,61,64,68]. One study
provided information on reviewer training [11], three on
blinding of reviewers [11,59,64], and none on reliability.
The baseline percentage of hospitalizations affected by
medication errors ranged from 3.6% [49] to 99.9% [60].
Nine studies assessed commercially developed CPOE

systems [11,49,50,54,55,61,64,65,70], six evaluated home-
grown systems [53,58,59,63,66,68], and one examined both
[60]. No two studies assessed the same commercial sys-
tem. CDSS was present in twelve studies [11,55,58-61,
63-66,68,70], and absent in four [49,50,53,54]; we con-
tacted and obtained responses from authors for three of
the studies (Table 1).
For all but one study [58], most of the desired infor-

mation on implementation was missing (see Additional
file 1). Based on the information that was reported, ten
studies described the use of CPOE as mandatory at one
or more sites [49,50,53,55,58-61,63,64]. CPOE was im-
plemented hospital-wide in four studies [11,58,65,70],
in the emergency department in two studies [49,68],
and in a limited number of inpatient units in the rest.
Four studies were conducted in complex organizations
with facilities in multiple communities [55,59,63,65], an-
other study was in a large hospital with affiliated clinics
[49], and another was in community hospitals [11]. Past
experience with information technology was reported in
seven studies [49,50,55,58,59,63,65]. Three studies re-
ported that organizational leadership influenced the adop-
tion decision [55,58,65], and four stated that staff training
and education facilitated implementation [53,54,58,66].
One study mentioned the role of staff time to learn CPOE,
a person to lead implementation, extensive project man-
agement, an implementation timeline, teamwork, and pa-
tient safety culture related to CPOE [58]. Another study
described the effects of having a responsible person, local
tailoring, and teamwork [65].
The three studies omitted from the pooled analysis due

to lack of variance estimates were similar to the included
studies. They were conducted in the US in medium to
large hospitals, including one in a community hospital.
One study evaluated a commercially developed system
[67]; the other two did not report the developer. Two
studies included CDSS [57,67]. All three used pre/post de-
signs, one detected events using pharmacist review of
medication orders [67], and none reported reviewer train-
ing, blinding, or reliability. These studies also did not re-
port implementation context or processes in detail [62,67],
except for one, which discussed financial considerations
and leadership [57].

Primary outcome: preventable adverse drug events
Of the 19 studies, 7 assessed pADEs [11,59,60,62-64,70].
For the six studies in the pooled analysis, RRs ranged from
0.17 to 0.81. Overall, CPOE was associated with about half
as many pADEs as paper-order entry (pooled RR = 0.47,
95% CI 0.31 to 0.71). Studies were heterogeneous (I2 =
69%) (Figure 2). Serial removal of each study did not sub-
stantially influence results (pooled RR range 0.40 to 0.58).
There was no evidence of publication bias using a funnel
plot, or Begg and Mazumdar’s test (see Additional file 1).
For one study excluded from the pooled analysis due to
lack of data on variance, we calculated an RR of 0.11 [62].

Secondary outcome: medication errors
All 19 studies meeting selection criteria assessed medica-
tion errors [11,49,50,53-55,57-68,70]. Across the 16 stud-
ies eligible for the pooled analysis, RRs ranged from 0.16
to 2.08. The pooled estimate showed that medication er-
rors were approximately half as common when providers
used CPOE than when they used paper-order entry
(pooled RR = 0.46, 95% CI 0.35 to 0.60). The studies were
highly heterogeneous (I2 = 99%) (Figure 3). Results were
robust to serial removal of each individual study (pooled
RR range 0.42 to 0.49), and to selection of an alternative
unit of exposure in the four studies where that was pos-
sible (pooled RR = 0.45, 95% CI 0.34 to 0.59). There was
no evidence of publication bias using a funnel plot, or
Begg and Mazumdar’s test (see Additional file 1).
Two studies included in the pooled analysis reported

increases in medication errors after the introduction of
CPOE, however, both also reported statistically signifi-
cant decreases in preventable adverse drug events
[11,70]. A third study, excluded due to lack of data on
129
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Figure 2 Meta-analysis: relative risk of preventable adverse drug events using computerized provider order entry (CPOE) versus
paper-order entry in hospital acute care settings. Units of exposure: *1,000 patient days; †admissions.

Favors CPOE    Favors Paper

Risk Ratio, D-L, Random (95%-CI)

0.1 1 10

CPOE Paper
Study Errors, N Units, N Errors, N Units, N Weight

Bates 1998 54 11,235* 127 12,218 6.08 0.46 (0.34-0.64)

Bates 1999 50 1,878* 242 1,704 6.12 0.19 (0.14-0.25)

Bizovi 2002 11 1,594† 54 2,326 4.81 0.30 (0.16-0.57)

Oliven 2005 220 5,033* 617 4,969 6.50 0.35 (0.30-0.41)

Shulman 2005 117 2,429† 71 1,036 6.15 0.70 (0.52-0.94)

Barron 2006 77 240,096‡ 252 240,096 6.27 0.31 (0.24-0.39)

Colpaert 2006 35 1,286† 106 1,224 5.86 0.31 (0.21-0.46)

Aronsky 2007 73 2,567† 125 3,383 6.17 0.77 (0.58-1.03)

Mahoney 2007 2,319 1,390,789† 4,960 1,452,346 6.62 0.49 (0.47-0.51)

Wess 2007 57 13,105† 239 8,595 6.17 0.16 (0.12-0.21)

Franklin 2009 127 501* 135 438 6.30 0.88 (0.65-1.05)

van Doormal 2009 1,203 7,058† 3,971 7,106 6.61 0.31 (0.29-0.33)

Shawnha 2011 1,147 14,064† 3,008 13,328 6.61 0.36 (0.34-0.39)

Leung 2012 645 1,000§ 550 1,000 6.56 1.17 (1.04-1.31)

Menendez 2012 1,197 11,347§ 356 7,001 6.55 2.08 (1.84-2.34)

Westbrook 2012 1,029 629§ 4,270 1,053 6.61 0.40 (0.38-0.43)

Total Medication Errors:  8,361 (CPOE); 19,083 (Paper) Overall 0.46 (0.35-0.60)
Tests for Heterogeneity:  I298.8%; Q statistic p < 0.0001
Overall Effect: z = -5.62, p < 0.0001

Intervention Design and Implementation (I), Contextual (C), and Methodological (M) Factors

I:  Type of Developer Homegrown (6 studies) 0.37 (0.29-0.47)
Commercial (9 studies )0.56 (0.36-0.85)

I:  Clinical Decision Support—Any Absent (4 studies) 0.51 (0.31-0.87)
Present (12 studies) 0.44 (0.32-0.62)

I:  Clinical Decision Support—Sophistication Basic (4 studies) 0.40 (0.38-0.87)
Moderate or Advanced (6 studies) 0.51 (0.26-0.97)

I: Scope of Implementation Limited Number of Units (12 studies) 0.38 (0.32-0.46)
Hospital-wide (4 studies) 0.78 (0.36-1.70)

C:  Country U.S. (9 studies) 0.39 (0.27-0.57)
Non-U.S. (7 studies) 0.56 (0.35-0.89)

M: Event Detection Methods Pharmacist Order Review (7 studies) 0.38 (0.27-0.53)
More Comprehensive Methods (9 studies) 0.53 (0.36-0.79)

Figure 3 Meta-analysis: relative risk of medication errors using computerized provider order entry (CPOE) versus paper-order entry in
hospital acute care settings. Units of exposure: *1,000 patient days; †orders; ‡dispensed doses; §admissions.
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variance, also showed an increase in errors and a de-
crease in pADEs, but statistical testing was not per-
formed [62].
For two studies excluded from the pooled analysis due

to lack of data on variance, we calculated RRs of 0.61
[67], and 1.73, respectively [62]. In the third such study,
the authors reported a 50% decline in medication errors
(see Additional file 1) [57].

Intervention design and implementation, contextual, and
methodological factors
Six of the a priori subgroup analyses met the requirement
to have at least three studies per subgroup and were,
therefore, conducted (two were on one variable, CDSS)
(Figure 3). Two univariate meta-regression analyses were
able to examine whether baseline medication error rate or
year of publication (a proxy for maturity of CPOE inter-
vention; date of implementation was frequently missing)
predicted effectiveness.
Of five intervention design and implementation factors

examined, none reached the conventional level of statis-
tical significance, including type of developer (commer-
cial 0.56 (95% CI 0.36 to 0.85) versus homegrown 0.37
(0.29 to 0.47)), type of CDSS (present 0.44 (0.32 to 0.62)
versus absent 0.51 (0.31 to 0.87), and basic 0.40 (0.38 to
0.87) versus moderate or advanced 0.51 (0.26 to 0.97)),
and scope of implementation (hospital-wide 0.78 (0.36
to 1.70) versus limited 0.38 (0.32 to 0.46)). Year of publi-
cation was not associated with differential effectiveness.
Two contextual factors were evaluated. Studies per-

formed in the US showed greater effectiveness than non-
US studies, but this difference was not statistically signifi-
cant. As the baseline percentage of hospitalizations associ-
ated with medication errors increased from 3.6% to 99.9%
(data available for 12 studies), the predicted RR of medica-
tion errors with CPOE decreased from 1.90 to 0.08 (P <
0.001).
Regarding methodological factors, studies that used

pharmacist order review reported greater effectiveness
than studies using more comprehensive event detection
methods, although this difference was not statistically
significant. Almost all studies used pre/post designs so
this subgroup analysis was not conducted.

Discussion
The principal finding of this analysis is that CPOE is as-
sociated with a significant reduction in pADEs (hat is,
the patient injuries it was designed to prevent) in adult
hospital-related acute care settings. Specifically, com-
pared with using paper orders, using CPOE was associ-
ated with about half as many pADEs. Medication errors,
likewise, were also about half as common with CPOE as
with paper-order entry, and the reduction was generally
similar across studies with different intervention designs
and different implementation, contextual, and methodo-
logical characteristics. There were no statistically significant
differences in effect between commercial and homegrown
systems, with or without CDSS of differing sophistication
levels, and between hospital-wide or more limited imple-
mentations. The baseline rate of hospitalizations associated
with medication errors was significantly associated with ef-
fectiveness, as increasing baseline rates of errors were asso-
ciated with increasing effectiveness. This is expected,
because, with few errors, there can be little to change.
Our pooled analysis is conclusive that CPOE is associ-

ated with a reduction in pADEs. Shamliyan et al. exam-
ined ADEs that might or might not have been related to
medication errors, and, therefore, were not as likely to be
affected by CPOE. These authors observed significant de-
clines in only three of seven studies (including pediatric
ones), and did not perform a pooled analysis [37].
With regards to the overall pooled result for medication

errors, our findings are generally consistent with those of
earlier, more limited systematic reviews and meta-analyses
[34,37,41]. Radley and colleagues also found that medica-
tion error rates declined by about half with CPOE imple-
mentation (48%, 95% CI 41 to 55%), using a small set of
early studies [34]. Van Rosse and colleagues observed
greater effectiveness with CPOE than we did (RR of medi-
cation errors = 0.08, 95% CI 0.01 41 to 0.76), but examined
only three diverse studies [41]. Shamliyan and colleagues
found that CPOE was slightly more effective than we did
(odds ratio for medication errors = 0.34, 95% CI 0.22 41 to
0.52), based on inpatient and outpatient studies from be-
fore 2006 [37]. In comparison to these previous studies,
we were able to identify a greater number of relevant arti-
cles despite having more restrictive selection criteria (see
Additional file 1), enabling us to explore reasons for study
heterogeneity.
Also like previous reviews [37], we observed substantial

variability across studies in the effectiveness of CPOE at
reducing medication errors. It has long been suspected
that variability in the effectiveness of a complex sociotech-
nical intervention such as CPOE may be related not only
to intervention design but also to context and implemen-
tation factors [16,77,78]. However, across the intervention
design and implementation as well as contextual variables
that we assessed, we did not see any statistically significant
differences in the associations between CPOE use and re-
ductions in medication errors. Two studies of commercial
CPOE systems in hospital-wide implementations reported
increases in medication errors but reductions in pADEs
[11,70]. One potential explanation for these seemingly
contradictory results is that the CPOE systems may
have created new medication errors at lower risk for
causing ADEs (such as concurrent submission of dupli-
cate orders due to order sets) but reduced medication
errors at higher risk of causing ADEs (such as serious
131
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drug-drug interactions). Alternatively, CPOE may have
made errors easier to detect. The potential to create
new types of low-risk medication errors calls attention
to the importance of tailoring the CPOE system to the
local environment because such errors place a time bur-
den on providers.
This analysis has limitations. We relied on 32 previous

systematic reviews to detect primary studies published
before 2007. Because each review detected a slightly dif-
ferent set of publications (see Additional file 1), per-
forming our own search of that period would have been
unlikely to detect additional studies. We excluded
pediatric studies instead of examining population age as
a subgroup because these groups differ in their risk for
experiencing medication errors and pADEs. Future in-
vestigators could evaluate the feasibility of conducting a
similar meta-analysis for pediatric populations. We also ex-
cluded studies that relied upon incident reporting or did
not describe event detection methods, considering these to
be minimum criteria for study quality. The number of stud-
ies that examined pADEs was not large, but all studies de-
tected declines. Most studies were conducted in academic
centers, limiting generalizability to community hospitals.
Finally, the included studies all used limited methods, in-
cluding using pre/post designs and lacking robust data-
collection methods.

Conclusion
Implementing CPOE is associated with a greater than 50%
decline in pADE rates in hospital-related settings, although
results vary. Medication errors decline to a similar degree.
Changes in medication errors appear to be consistent
across commercial and homegrown systems, with or with-
out clinical decision support, and in individual units or
hospital-wide implementations. Many context and imple-
mentation variables have, unfortunately, not been reported
sufficiently to assess their association with effectiveness.
Overall, these findings suggest that the CPOE requirements
for meaningful use under the HITECH Act may benefit
public health. Knowledge about how to make CPOE more
effective would be greatly facilitated by greater reporting of
context and implementation details.
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Involvement of Physician Extenders in Ambulatory Otolaryngology
Practice

Neil Bhattacharyya, MD, FACS

Objectives/Hypothesis: Determine the penetration and point-of-care patterns for physician extenders in ambulatory
otolaryngology practice.

Study Design: Cross-sectional analysis of national database.
Methods: The National Ambulatory Medical Care Survey was examined for 2008 and 2009, extracting all cases of ambu-

latory visits to an otolaryngology outpatient setting. Visit types were then segregated according to providers seen including
physician, advanced practice clinicians (APCs) (nurse practitioner and/or physician assistant) and nurses. Visit types were
determined (physician alone, physician with APC, or APC alone) as well as type of patient seen (new vs. established patient).
The top 10 diagnoses were compiled according to provider visit type.

Results: An estimated 38.6 6 3.7 million outpatient office otolaryngology visits were studied. An APC was seen in 6.3
6 2.0% of visits (physician assistant, 4.6 6 1.9% visits; nurse practitioner, 1.7 6 0.9% of visits), and a nurse was involved in
25.1 6 7.6% of visits. Nurse practitioners were more likely see patients independently (47.7%) than were physician assis-
tants (23.3%). APCs were more likely to be involved with established patient visits (7.2 6 2.3%) rather than new patient vis-
its (4.3 6 1.8%, P ¼ .08). Disorders of the external and middle ears were the most common diagnoses seen by APCs.

Conclusions: Although APCs are expected to expand numbers in otolaryngology, contemporary data indicate that cur-
rent penetration of APCs into ambulatory otolaryngology care remains relatively limited. These data provide an initial assess-
ment for future modeling of APCs and otolaryngologic care.

Key Words: Physician extenders, ambulatory care, otolaryngology, advanced practice clinicians, nurse practitioner,
physician assistant.

Level of Evidence: 2b
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INTRODUCTION
The concept of a looming physician shortage linked

to an expanding and aging population in the United
States has been the subject of ongoing concern and
debate.1 One option to help offset a projected physician
storage, including a projected shortage in otolaryngology,
is the integration of midlevel and advanced practice per-
sonnel into ambulatory and hospital-based care.2,3

Recent commentaries have stressed the evolving role of
advanced practice clinicians (APCs) and other providers
in otolaryngologic practice.3

However, although there is a perceived need for and
a seeming progression toward the integration of APCs in
otolaryngologic practices, almost no data are available
indicating the actual penetration of APCs and other pro-
viders into the point of care. Such data are essential as
a foundation for understanding the epidemiology, eco-

nomics, and patient experiences for care provided by
APCs in otolaryngology. Data regarding the prevalence
of care provided by APCs, interactions with physicians
at the point of care, and the types of patients seen are
also important components when projecting the role of
APCs in future models of healthcare provision. We
sought to examine current trends in APC care provided
at the ambulatory otolaryngology level to help quantify
these factors.

MATERIALS AND METHODS
The National Ambulatory Medical Care Survey (NAMCS)

for the calendar years 2008 and 2009 formed the data source
for this study. The NAMCS is a national survey conducted
yearly by the Center for Healthcare Statistics, a branch of the
Centers for Disease Control. It provides objective reliable infor-
mation about the provision and use of ambulatory medical care
services in the United States. Findings are based on a sample
of visits to non-federally employed office-based physicians who
are primarily engaged in direct patient care. The NAMCS uses
a multistage probability design, first using primary sampling
units (N ¼ 112, adjusting for variations national geography),
followed by a second-stage sampling reflecting physicians, their
specialties, and random sampling time periods during the calen-
dar year. Specially trained interviewers visit the physicians
prior to their participation in the survey to provide them with
survey materials and instruct them on how to complete the
forms. Data are collected from the physician, rather than from
the patient. Each physician is randomly assigned to a 1-week
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reporting period. During this period, data for a systematic ran-
dom sample of visits are recorded by the physician on an
encounter form provided for that purpose. It is estimated that
84% of all ambulatory visits in the United States fall within the
NAMCS sampling frame, and the survey has been previously
validated in comparison to direct observation with very good ac-
curacy with respect to the provision of health services.4 We and
others have previously used this data set to examine care pro-
vided for a number of otolaryngologic conditions including
chronic rhinosinusitis, otitis media, and otologic diagnoses in
the elderly.5–8

The study was reviewed and received an institutional
review board exemption. From the combined years data set,
office visits to ambulatory ear, nose, and throat (ENT) practices
were extracted including diagnosis codes, patient demographic
data, and provider data. Each visit contains provider data
related to type of providers seen: physician, physician assistant
(PA), nurse practitioner (NP), and registered nurse (RN)/li-
censed practical nurse (LPN). For purposes of evaluation,
physician assistants and nurse practitioners were grouped to-
gether as APCs.

From the ENT office visits, the types of providers seen
were tabulated. Next, for patients seen by a PA, NP, or RN, the
fraction of patients seen by the auxiliary personnel alone (visit
independent of physician) and auxiliary personnel with physi-
cian (collaborative visit) were determined. Furthermore, the top
10 visit diagnoses were determined and tabulated for each of
the auxiliary personnel: physician, NP, and RN. Last, the rela-
tionship between auxiliary personnel and type of office visit
(office new patient vs. established patient) was determined and
tabulated. Because the NAMCS design uses clustering, stratifi-
cation, random sampling, and weighting, appropriate statistical
methods that incorporate these study design elements into sta-
tistical calculations for complex samples were used. Statistical
significance was set at P ¼ .05.

RESULTS
For combined calendar years 2008 and 2009, an

estimated 38.6 6 3.73 million outpatient office visits to
an ENT provider/practice (raw sample, 2714 visits) were
identified for analysis. The distribution of providers seen
at these office visits are presented in Table I. In Table I,
the providers seen are not mutually exclusive (i.e., at a
given outpatient visit, the patient may have seen both a
physician and an NP). In 6.3 6 2.0% of office visits, an
APC (PA or NP) was seen. A nurse (RN/LPN) was
involved in 25.1 6 7.6% of ENT office visits. Figure 1
demonstrates the joint versus independent visit rate for
APCs and RNs with respect to collaborating physicians.
NPs were more likely to see patients independent of a
physician when compared to PAs (47.7% independent

visit rate vs. 23.3%). Less than 0.5% of ambulatory otola-
ryngologic visits involved care provided by a RN alone
(i.e., without concurrent physician-level care).

Tables II and III present the top 10 diagnoses asso-
ciated with an APC- or RN-related ENT visit, as well as
physician-alone visits. Disorders associated with the
external and middle ear (i.e., otitis externa, cerumen
impaction, acute otitis media) were the most common
diseases with and APC and/or an RN component to the
encounters. With respect to patient visit type, for 7.2 6
2.3% of established patient visits, an APC was involved
in the outpatient visit. In contrast, for new patient visit
types, an APC was involved in the outpatient visit less
frequently, 4.3 6 1.8% of the time (P ¼ .080)

DISCUSSION
There is little question that APCs are increasingly

becoming part of the core healthcare providership in the
United States. As the US population ages and with pre-
dicted increases in chronic conditions such as obesity,
diabetes, and allergic diseases, it is further likely that
care provided by physician extenders will increase across
multiple medical specialties. Given that recent work sug-
gests a increasing volume of patients who will require
otolaryngologic care in the upcoming decades, coupled
with a relatively aging otolaryngologic physician work-
force, a significant penetration of APCs into ambulatory
otolaryngologic care is likely.2,9 As a specialty, otolaryn-
gology–head and neck surgery will need to recruit, train,
and supervise these nonphysician providers. For

TABLE I.
Distribution of Medical Providers Seen for Otolaryngologic Office Visits, 2008 and 2009.

Medical Provider Seen No. SE % of Visits* SE

Physician 37,647,017 3,742,272 97.5 1.1

Physician assistant 1,770,980 702,253 4.6 1.9

Nurse practitioner 659,674 359,556 1.7 0.9

RN/LPN 9,669,216 3,500,089 25.1 7.6

No. represents number of visits.
*Provider seen is not mutually exclusive (i.e., patient may have seen both physician and nurse practitioner) thereby sum totals >100%.
SE ¼ standard error; RN ¼ registered nurse; LPN ¼ licensed practical nurse.

Fig. 1. Distribution of joint versus independent office visits in oto-
laryngology for physician assistants, nurse practitioners, and
nurses. [Color figure can be viewed in the online issue, which is
available at wileyonlinelibrary.com.]
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example, societies are developing online training courses
for education and certification for APCs in
otolaryngology.10

The role of APCs in providing outpatient care in
multiple different surgical disciplines, including otolar-
yngology, has been studied, particularly in countries
with national health services. For example, patient satis-
faction surveys have been conducted in Great Britain
regarding NPs in management of snoring and aural
care, among other conditions. Generally, care rendered
by these APCs has been viewed as good or very good in
these settings.11,12 Similar data suggest that patients
are satisfied with the care offered by surgical nurse
practitioners in the Veterans Health Administration.13

As the penetration of physician assistants in otolaryngol-
ogy remains limited, there are limited data regarding
patient satisfaction with visits incorporating PAs in oto-
laryngology. This is likely an area warranting future
research.

The current data provide a national estimate of
the type of care being provided by APCs and RNs in
outpatient, ambulatory, otolaryngology practices. A sub-
stantial fraction (25.1%) of ambulatory patients are

coming in contact with a nurse during their outpatient
otolaryngology visit. Nurses may provide a broad spec-
trum of care, including assistance with cerumen
removal, patient education, and allergy testing, among
others. However, because visits provided by nurses alone
are not typically subject to billing for clinical services, it
is not surprising that almost all visits in which a nurse
was involved also had a corresponding physician-pro-
vider component (Fig. 1). This lends to the validity of
the current data.

Currently, a relative minority of otolaryngologic
office visits are provided for by APCs, currently standing
at only 6.3%. When APC care was involved, NPs were
significantly more likely to see patients independent of a
physician during the office visit relative to care provided
by a PA. The greater fraction of independent NP care is
to be expected given that NPs are governed by the state
boards of nursing, and correspondingly, may be allowed
a greater degree of autonomy than PAs.3 In some states,
NPs may be able to practice completely independently
(i.e., without collaboration) of a physician for diagnosis
and treatment.2 In contrast, PA training and education
are strongly geared toward physician collaboration, and

TABLE II.
Top 10 Diagnosis Codes Seen by Physician Assistants and Nurse Practitioners.

PA NP

Diagnosis No. Diagnosis No.

(381) Nonsuppurative otitis media and . . . 223,440 (380) Disorders of external ear 85,981

(380) Disorders of external ear 140,130 (474) Chronic disease of tonsils and . . . 56,589

(784) Symptoms involving head and neck 110,734 (784) Symptoms involving head and neck 35,071

(706) Diseases of sebaceous glands 100,332 (530) Diseases of esophagus 32,387

(780) General symptoms 96,839 (995) Certain adverse effects, not el. . . 32,387

(472) Chronic pharyngitis and nasopha. . . 89,491 (V67) Follow-up examination 32,387

(701) Other hypertrophic and atrophic. . . 63,366 (382) Suppurative and unspecified oti. . . 26,797

(781) Symptoms involving nervous and . . . 36,366 (477) Allergic rhinitis 26,797

(785) Symptoms involving cardiovascul. . . 63,366 (462) Acute pharyngitis 18,863

(473) Chronic sinusitis 61,521 (472) Chronic pharyngitis and nasopha. . . 18,863

PA ¼ physician assistant; NP ¼ nurse practitioner.

TABLE III.

Top 10 Diagnosis Codes Seen by Nurses and Physicians.

RN MD Alone

Diagnosis No. Diagnosis No.

(381) Nonsuppurative otitis media and. . . 795,353 (380) Disorders of external ear 2,513,272

(380) Disorders of external ear 766,185 (381) Nonsuppurative otitis media and. . . 1,938,697

(382) Suppurative and unspecified oti. . . 615,322 (473) Chronic sinusitis 1,694,074

(784) Symptoms involving head and neck 493,870 (784) Symptoms involving head and neck 1,478,966

(473) Chronic sinusitis 491,677 (477) Allergic rhinitis 1,438,415

(389) Deafness 474,400 (382) Suppurative and unspecified oti. . . 1,430,729

(477) Allergic rhinitis 361,161 (389) Deafness 1,306,010

(474) Chronic disease of tonsils and . . . 349,586 (478) Other diseases of upper respira. . . 1,033,903

(388) Other disorders of ear 331,049 (388) Other disorders of ear 884,837

(478) Other diseases of upper respira. . . 316,126 (V67) Follow-up examination 844,266

RN ¼ registered nurse; MD ¼ medical doctor.
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their practice is overseen by state medical boards. The
different levels of practice for physician extenders in oto-
laryngology are very nicely described and summarized
by Norris et al., and range from supportive to independ-
ent practice models.3 The relatively small percentage of
patient care being provided for by APCs is consistent
with the fact that NPs in otolaryngology constitute only
0.2% of all active NPs, and PAs in otolaryngology consti-
tute only 0.9% of the total PA workforce as of 2008.
These percentages are better illustrated when compared
to the fact that approximately 1.2% of active physicians
in the United States are otolaryngologists.14

Interestingly, PAs, NPs, and RNs are most com-
monly involved in office visits that concern disorders of
the ear (Tables II and III). This is likely related to the
fact that ear complaints are among the most common
reasons for patients’ being seen in the outpatient otolar-
yngology setting, and ears are readily examined without
the need for a procedure such as endoscopy. Further-
more, there was significant overlap in the diagnoses
attributed to PA versus NP visits, which constituted
both acute and chronic conditions in otolaryngology.
Finally, with respect to type of patient distribution,
APCs were more commonly used in established patient
visits in contrast to new patient visits. This suggests
that APCs in otolaryngology are being employed in the
context of disease management and follow-up rather
than disease diagnosis. Again, given the contemporary
constraints of the healthcare system, further use of
APCs in diagnostic evaluations seems likely.

CONCLUSION
Although APCs are expected to expand in numbers

in otolaryngology, contemporary data indicate that

current penetration of APCs into ambulatory otolaryn-
gology care remains relatively limited. These data
provide an initial assessment for future modeling of
APCs in otolaryngologic care.
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Effective Use of Physician Extenders in an Outpatient
Otolaryngology Setting

Byron Norris, MD; Tristen Harris, MPAS, PA-C; Scott Stringer, MD, MS

Physician extenders may be a valuable asset to an outpatient otolaryngology practice. The adjunctive care pro-
vided by physician extenders appears to be cost effective and has the advantages of increasing patient education,
promoting physician productivity, and improving management of chronic conditions. Practice types that may benefit
from advanced practice providers include group or solo practices with high demand or who need improved efficiency.
We discuss five different practice models for incorporation of advanced practice providers in an outpatient otolaryn-
gology practice. These models include scribe, collaborative, limited independent, partial independent, and near com-
plete independent practice and are based primarily on the autonomy level of the physician extender. In additon, we
examine available literature discussing the cost effectiveness of physician extenders used in an outpatient setting.

Key Words: Physician extender, midlevel providers, practice management, cost–benefit.
Level of Evidence: 5.
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INTRODUCTION
Physician extenders have an increasing presence in

the healthcare workforce. Based on data from 2007,
there are approximately 120,000 active nurse practi-
tioners (NPs) and physician assistants (PAs) in the
United States, and the use of midlevel providers is
increasing in specialty and subspecialty aspects of medi-
cine.1 Despite the increase, the field of otolaryngology is
currently underrepresented.2 According to the 2008
American Academy of Physician Assistant’s Census
Report there were 251 PAs working in otolaryngology
practices, representing 0.9% of the total workforce.3 The
percentage of NPs in otolaryngology is even fewer, being
reported as less than 0.2% of all active NPs.4 The
increase in advanced practice providers is needed in
part to offset the relative decline in practicing otolaryng-
ologists. According to the American Association of
Medical Colleges 2006 data, there are only 9,077 active
otolaryngologists in the United States, with 42% of these
physicians aged 55 years or older.5

Physician extenders, including NPs and PAs, refer
to health professionals who are trained and licensed to
practice medicine under the supervision of or in collabo-
ration with a physician. The background, education, and
level of autonomy differ between NPs and PAs.6 NPs
are governed by the state boards of nursing and may
have greater autonomy than PAs.6 In addition, the
requirements for education, prescribing practices, and
credentialing vary between state for NPs.2 For example,
as of 2008, only 30 states required NPs to collaborate
with a physician for diagnosis and treatment.2 PA’s
training and education are centered around physician
collaboration and are governed by state medical boards.6

Although the training, scope of practice, and background
education may differ between NPs and PAs, this manu-
script groups the two subsets together to focus on
similar roles in relation to an outpatient otolaryngology
practice.

This manuscript is intended to highlight the chang-
ing face of healthcare with respect to the increasing
presence of advanced practice providers, specifically
regarding specialty practices such as otolaryngology.
Pertinent literature is reviewed and five models are dis-
cussed relating to the incorporation of advanced practice
providers into the outpatient otolaryngology sector. Cost
analysis, impact on patient care, and future healthcare
directions are reviewed. Although there are many appli-
cations of advanced practice providers for inpatient
management and assisting with surgical procedures,
this manuscript focuses solely on the application in the
outpatient clinic setting.
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DISCUSSION
We propose a framework of five practice models for

the integration of advanced practice providers into an
otolaryngology practice (Table I). These models are
scribe, collaborative, limited independent, partial inde-
pendent, and near complete independent practice. The
models encompass the majority of current practice
arrangements and are divided primarily based on the
autonomy level of the physician extender in a support
role or more independent practice. The models are fur-
ther defined based on the billing number used and the
location of the physician. All five models may be
employed in either an academic or private practice set-
ting, although certain aspects of each model may
dictate what practice type is best. These practice man-
agement models may be instituted in isolation or as a
continuum of methods to facilitate improved and more
cost effective healthcare.

Although this manuscript details useful methods
for integration of midlevel providers into an outpatient
clinic setting, it is recommended that the practice be
aware of all applicable laws governing physician extend-
ers as these vary by state. In particular, billing practices
should be reviewed and Medicare and Medicaid regula-
tions should be followed. Practice compliance officers
should verify the proper integration of advanced practice
providers. The purpose of this manuscript is to supple-
ment, not supersede, regulations governed by the state.

Scribe
The first and most basic model for advanced prac-

tice providers is the scribe format. In this model the
midlevel provider shadows the physician and completes
clerical tasks. The scribe model is especially useful for
the orientation of new hires or the transition of
advanced practice providers from other subspecialties to
the field of otolaryngology. This model allows the physi-
cian extender exposure to otolaryngology protocols and
physician preferences. By completing clerical tasks par-
ticularly during the transition to electronic medical
records, the scribe model may promote physician efficiency
and increase revenue. In primary care, documentation
and patient’s records are found to be ‘‘significantly better
kept’’ when assistants such as NPs are involved with
patient care.7 In addition, the midlevel provider may
provide assistance with basic in-office procedures. As the
knowledge base of the midlevel provider increases they
are promoted to greater degrees of responsibility and
autonomy.

Collaborative Practice
The second support model is one of collaborative

practice. Collaborative practice refers to advanced prac-
tice providers functioning as a team member working
alongside staff physicians.2 Utilized in this capacity, the
midlevel provider gathers important information during
the patient care encounter and relays this to the attend-
ing physician. The physician processes the information
and functions as the manager of a medical team. Ward
describes this model as ‘‘first-in-the-room provider’’ to
emphasize the order of appearance of the healthcare
personnel.7 Although this description is technically accu-
rate, it fails to acknowledge the collaborate effort
necessary for successful implementation of this model.
To function effectively, the advanced practice provider
employed in this model must be able to proficiently
obtain, synthesize, verify, and institute complex informa-
tion from the patient care encounter.

The collaborative practice model uses the physi-
cian’s billing number. Although not directly reimbursed
for their services, the advanced practice provider helps to
generate revenue by increasing the productivity and effi-
ciency of the staff physician. The staff physician is able to
see a greater number of patients and spend more time
performing procedures. In general, a physician extender
utilized under this model can promote substantial
increase in patient encounters resulting in a net gain to
the practice. In primary care, the literature supports
increased productivity with use of PAs in a support role.7

It is important in this scenario to appropriately document
that the physician performed all work independently
required to support the coding level submitted.

Limited Independent
Independent practice for midlevel providers refers to

conducting patient visits and instituting treatment plans
without the direct involvement or presence of a physician.
However, independent practice is performed under a given
set of predetermined protocols and supervised by attending
physicians through a review process. According to the Con-
gress Office of Technology Assessment, advanced practice
providers can provide independent care equal to that of
physicians that is ‘‘within the limits of their expertise.’’8

Although the independent models do not directly affect
physician productivity, physician extenders may improve
practice efficiency by catering to walk-in and overflow
patients. The independent models for effective use of phy-
sician extenders include limited, partial, and near
complete independent practice.

TABLE I.
Utilizations Models for Physician Extenders.

Support Independent

Model Scribe Collaborative Limited Partial Near complete
Billing number used Physician Physician Physician* PE PE
Physician in room Yes, simultaneous Yes, second in No No No
Physician in building Yes Yes Yes Yes No

*Incident to billing.
PE ¼ physician extender.
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The first independent model for effective use of
advanced practice providers is limited independent prac-
tice. This model is based on ‘‘incident to’’ billing, which
is a type of physician extender billing practice for select
patients. Incident to billing is a Medicare provision that
allows midlevel providers to perform independent care but
bill at 100% reimbursement if certain criteria are met.9,10

Stipulations for incident to billing include that the patient
must be an established patient within the scope of the
physician’s practice. Billing utilizes the physician’s billing
number and the physician must be on site.9 The ideal
patients for limited independent practice and incident to
billing include follow-up patients and routine postoperative
patients. The low acuity and established nature of ‘‘incident
to’’ patients promotes a gentle transition between collabora-
tive and independent practice for physician extenders. The
model of limited independent practice differs from the
other independent practice models because it utilizes the
physician’s billing number for higher reimbursement rates.
However, only select patients meet criteria for this model
thereby limiting the scope of practice.

Partial Independent
In partial independent model utilization, the physi-

cian extender conducts patient encounters by himself or
herself with the physician available in the office. The
partial independent model promotes autonomy of the
advanced practice provider while allowing the capacity
for the physician to provide assistance on complex
patients. This model is advantageous because it allows
for increase in patient encounters without the addition of
another otolaryngology physician. Ideal patients include
walk-in, follow-up, routine postoperative, and low acuity
new patients. Reimbursement rates for patient encoun-
ters are less than physician reimbursement due to
utilization of the midlevel provider billing number. How-
ever, lower reimbursement rates are offset by the lower
salary rates of physician extenders. Although the partial
independent model is ideal for the busy practice, the prac-
tice must have available office space and the staffing
capacity for increased patient load.

Near Complete Independent
The final model is near complete independent prac-

tice. In this setting, the advanced practice provider will
practice with the supervising physician off site. The phy-
sician extender will function under a predetermined set
of guidelines and practice protocols. Periodic chart
reviews are often performed by the physician but the
degree of required supervision is regulated by the state.2

Although the supervising physician is out of the office,
he or she is available for questions or situations that fall
outside of the practice parameters. This model is advan-
tageous, especially in solo or small group practice,
because it allows utilization of office space while the
physician is offsite or in the operating room. Again,
reimbursement is based on the physician extender bill-
ing number but provides the best utilization of resources
by preventing unused office space.

Application and Advantages of Utilization
Models

Midlevel providers are useful adjuncts for practi-
tioners who are unable to meet the clinical demand of
the community they serve. Busy solo or small private
practices may benefit from physician extenders employed
under the independent model of practice. Advanced prac-
tice providers in this setting may improve practice
efficiency and increase revenue by managing walk-in
appointments, low acuity or postoperative patients, and
situations where the physician is called to an emergency
during clinic hours.11 A midlevel provider in this situation
may function through limited, partial, or near complete
independent practice, depending on the patient, acuity of
the situation, or location of the physician. It is important
to consider that the same advanced practice provider has
the flexibility to function within all of the model practice
patterns described during the same day or over time as a
practice grows and its needs change.

The addition of a midlevel provider is more econom-
ical than adding another physician partner.
Reimbursement for advanced practice providers may
vary based on contractual agreements with private insur-
ance; however, is generally at 85% of the fee schedule
amount for physicians.10,12 Although reimbursement
rates are moderately reduced compared to physician
rates, the compensation rate of midlevel providers com-
pared to physicians is dramatically different.13 Dierick-
van Daele et al.13 found that ‘‘direct costs plus productiv-
ity costs were significantly lower for nurse practitioner
consultations’’ compared with consultations of general
practitioners. According to a national survey, the average
base salary for advanced practice providers is $80,000
plus addition costs of 25% to 30% for benefits and over-
head.12 The annual salary for PAs in otolaryngology
practices is $86,856 versus $90,019 annually for all other
PAs.3 Furthermore, adding a midlevel provider may be
easier than finding an otolaryngologist available for hire
particularly in rural settings and as the demand for
healthcare services continues to exceed the number of
specialists trained.

A final benefit for utilization of midlevel providers
is one of improvement in patient care. Patient satisfac-
tion, patient education, and management of chronic
diseases are improved by creating a multidisciplinary team
approach to patient care through the addition of advanced
practice providers in the collaborative practice model.2,14

Patient education may be improved in areas such as
tobacco cessation or nutrition, especially for patients with
head and neck cancer. In a systematic review of the recent
primary care literature, patient education was found to be
significantly improved when NPs participate in patient
care.7 Patient satisfaction is determined in part by time
spent in the patient encounter. Rashid’s integrative review
found that advanced practice nurses had unhurried consul-
tations with a tendency to reinforce messages making the
patient the focus of their attention.15 Midlevel providers
may increase the amount of time spent with patients while
optimizing physician efficiency.14

The benefit of improvement in patient care may be
best utilized in an academic setting or where the
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complexity of the patients requires specialty manage-
ment. According to Kennedy, utilization of advanced
practice providers within the collaborative practice
model has the ‘‘potential to deliver an exceptionally high
level of care for chronic disorders.’’2 It is reported that
NPs may excel in assisting in the management of chronic
diseases as they are ‘‘trained specifically for health promo-
tion and education.’’16 Although the support models are
the least profitable, they may still increase revenue
through improving physician productivity. The need to pro-
vide efficient management of chronic disease will increase
as the use of episodic bundling payments becomes more
widespread posthealthcare reform implementation.

FUTURE DIRECTIONS
The integration of advanced practice providers into

clinical practice continues to be in evolution. The role of
a midlevel provider depends on the need of the physician
and group with which they are employed.8 In addition,
the healthcare reform bill may create more demand for
specialty care through a greater number of insured
patients. Combined with a predicted shortage of otolar-
yngologist, the increase in insured individuals has the
potential to overwhelm the current otolaryngology work
force.2 State law currently dictates the amount and type
of physician supervision given to advanced practice pro-
viders.12 However, with respect to the current physician
shortage, the level of physician supervision may be
modified to help offset escalating healthcare demands.

There has been increased usage of midlevel pro-
viders in many medical specialties and is related to
shortage of physicians, expansion of practice parameters,
and increase in the number of practitioners being
trained.6 For example, dermatology practices that utilize
midlevel providers increased 43% from 2002 to 2007.6

Academic practices, in particular, are most likely to
employ advanced practice providers compared with other
practice venues.6 Academic and tertiary referral centers
may employ more advanced practice providers due to
increased resources required for training and supervi-
sion.6 The collaborative practice model is ideal for
management of complex patients treated at tertiary aca-
demic centers.2

There are trends for greater level of autonomy and
additional postgraduate training. Residency programs
are available for advanced care practitioners who desire
additional training in subspecialized areas; however, no
current programs are available in otolaryngology.8,17

Although postgraduate training is not necessary for
advanced practice providers to work in an otolaryngol-
ogy clinic, a comfort level must be obtained before the
physician extender transitions to partial or near com-
plete independent practice.2 We propose that a stepwise
progression through these effective use models may
function as a framework for informal ‘‘postgraduate
training’’ of physician extenders in otolaryngology.

Most information related to the cost effectiveness of
advanced practice providers relates to their use in pri-
mary care. A report from the American Academy of NPs
found that NPs have the potential to ‘‘decrease cost per

patient visit by as much as one-third’’ especially when
practicing in an autonomous capacity.18 A review of 206
physician providers revealed lower overall labor costs
per visit when advanced practice providers were used to
greater extent.18 Research supports that quality of care
and outcomes are similar between physician extenders
and physicians while providing savings of 25% in spe-
cialty areas.19 However, a recent economic analysis
revealed that as NPs gain greater autonomy and pre-
scriptive authority, their salaries will increase and cause
a reflexive decrease in physician salaries.20 This analysis
likely relates to the primary care scenario where there
are competing interests between NPs and physicians.

CONCLUSIONS
There are an increasing number of advanced prac-

tice providers in healthcare and in subspecialty fields
such as otolaryngology. As the presence of midlevel pro-
viders increases, physicians should be aware of the
practice management models available for incorporation
of these practitioners in an outpatient setting. We pres-
ent a framework of five utilization models to discuss the
incorporation of midlevel providers into an outpatient
otolaryngology clinic. These models may be of benefit to
physician practices by increasing revenue and efficiency
while also improving patient care and education.
Improvements in patient satisfaction are also important
as future changes to healthcare delivery may hinge
reimbursement on level of patient satisfaction. In sum-
mary, the addition of an advanced practice provider to
an otolaryngology practice may be beneficial for all
involved while helping to offset an increasing healthcare
provider shortage.
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Abstract

Background: The context of the study is the Agency for Healthcare Research and Quality’s Hospital Survey on
Patient Safety Culture (HSOPSC). The purpose of the study is to analyze how different elements of patient safety
culture are associated with clinical handoffs and perceptions of patient safety.

Methods: The study was performed with hierarchical multiple linear regression on data from the 2010 Survey. We
examine the statistical relationships between perceptions of handoffs and transitions practices, patient safety culture,
and patient safety. We statistically controlled for the systematic effects of hospital size, type, ownership, and staffing
levels on perceptions of patient safety.

Results: The main findings were that the effective handoff of information, responsibility, and accountability were
necessary to positive perceptions of patient safety. Feedback and communication about errors were positively
related to the transfer of patient information; teamwork within units and the frequency of events reported were
positively related to the transfer of personal responsibility during shift changes; and teamwork across units was
positively related to the unit transfers of accountability for patients.

Conclusions: In summary, staff views on the behavioral dimensions of handoffs influenced their perceptions of
the hospital’s level of patient safety. Given the known psychological links between perception, attitude, and behavior,
a potential implication is that better patient safety can be achieved by a tight focus on improving handoffs through
training and monitoring.

Keywords: Handoffs, Staff attitudes, Patient safety culture, Communication, Personal responsibility, Accountability

Background
Clinical handoffs, also known as sign-outs, shift reports,
or handovers, occur in many places along the healthcare
value chain. It involves the ‘transfer of professional re-
sponsibility and accountability for some or all aspects of
care for a patient, or groups of patients, to another per-
son or professional group on a temporary or permanent
basis’ [1]. For example, nursing handovers occur very
frequently, not only between shifts and among part-time
nurses, but also because nurses serve as the communica-
tion partner and informal coordinator for all healthcare
professionals to ensure the continuity of care in a 24-

hour seven-days-a-week environment [2]. The transfer
of professional responsibility became salient for residents
due to increased work-hour restrictions in U.S. residency
programs, which shortened the continuity of care and
increased the number of shift changes [3]. Concern for
the transfer of unit accountability heightened with the
fragmentation in the healthcare to the proliferation of
sub-specialties; creating more transitions and handoffs
with the increase in number of providers for a single pa-
tient [4]. Consequently, handoffs are a target for quality
improvements because they represent high-risk events.
The Joint Commission’s 2006 evaluation of accredited
healthcare organizations attributed at least 35 % of senti-
nel events to handoff errors [5]. Recent estimates impli-
cate handoff errors in nearly 80 % of serious events
between 2004 and 2014 [6].
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Patient safety culture, which consists of shared norms,
values, behavioral patterns, rituals, and traditions [7]
that guide the discretionary behaviors of healthcare pro-
fessionals matter in handoffs. According to the theory of
planned behavior [8], staff observations of their institu-
tion’s practices and coworkers’ behavioral patterns in
handoffs will influence their perceptions of overall level
of patient safety, and their behavioral responses to such
issues. Therefore, employees who perceive that their do
institutions not emphasize patient safety may not pay
attention to such concerns [9]. To make improvements
in handoffs, healthcare policymakers must first under-
stand how employees perceive their organizations’ pa-
tient safety culture [10].
The extant literature on handoffs largely focuses on

the relationship between inadequate communications
and perceptions of avoidable harm [11–13]. Poor hand-
off communication creates an opportunity for adverse
events because incomplete, inaccurate, and omitted data
create ambiguities between the sending and receiving
providers [14]. Yet, the literature has found little empir-
ical evidence to suggest that effective information trans-
fers are associated with positive perceptions of patient
safety [15]. We surmise that this is because a handoff is
multidimensional, involving the transfer of information,
responsibility and accountability, implying that previous
studies may have over-simplified handoff challenges [16].
This study contributes to the literature by empirically

investigating what past research has largely ignored: the
transfers of professional responsibility and unit account-
ability for patient safety between providers during hand-
offs [17]. In the transfer of responsibility, even with
effective information exchange, whether the receiving
provider feels the same sense of responsibility for the pa-
tient as the sending provider cannot be taken for granted.
In the case of physicians, this sense of responsibility is de-
fined by Horwitz and colleagues [18] as a sense among
on-call physicians that they were not “just covering” for
the admitting physician but rather are integral to the pa-
tient’s care. A systematic review on the transfer of infor-
mation during nurses’ transitions of care found that
senders exhibited few supportive behaviors during the
shift change, resulting in a low degree of engagement by
receivers as they demonstrated indifference and non-
attentive behaviors [19]. Hence, we believe that during
shift changes, the active role and the responsibility of
healthcare providers in shaping an effective information
exchange protocol go beyond the mere transmission of
structured data [13, 16]. Without the effective transfer and
acceptance of responsibility, there is no assurance that the
handoff process has created an appropriate mental model
of the patient’s plan of care for the receiving provider.
Our search of the literature did not yield any research

on how the transfer of unit accountability influences

staff perceptions of patient safety. Between-unit transi-
tions of care can create uncertainty over who is ultim-
ately accountable for a patient’s wellbeing. The cross-
disciplinary and multi-specialty transition of care create
coordination difficulties, as handoffs can be irregular
and unpredictable [20, 21]. In addition, complications
related to inter-professional differences in expectations,
terminologies, and work practices make it challenging to
build a shared mental model, necessary for effective
transitions between providers [14]. Because conflicting
expectations and perspectives between units increase
barriers to effective handoffs, we expect that when
healthcare professionals perceive a supportive environ-
ment for cooperation and joint accountability between
units, they are more likely to have positive perceptions
of patient safety.
We further expect handoffs of information, responsi-

bility, and accountability to influence each other, so that
improvement in one type will positively affect the other
types, and degradation in one will erode the others. Spe-
cifically, handing off comprehensive and accurate patient
information to a receiver is necessary for effectively
handing off responsibility and accountability [22]. In a
handoff, the failure of a sending unit to communicate
the rationale for a decision, anticipate problems, and ex-
pectations creates uncertainties and ambiguities for the
receiving unit [23]. Important information can be ig-
nored or misinterpreted by the receiving unit when there
is unclear handoff of responsibility and accountability
resulting from ambiguous work procedures and a lack of
supportive infrastructure [12].
We explore the factors in an organization’s patient

safety culture that might be associated with effective
handoffs. Specifically, we posit that an organization’s
communication, teamwork, reporting, and management
cultures will have differential influences on effective
handoffs of information, responsibility, and accountabil-
ity. The literature on information transfer has primarily
dealt with the mechanics of communication (i.e., ways in
which information is transmitted and received). We sub-
mit that this perspective is not complete without consid-
ering Marx’s theory of just culture [24]. Research has
shown that when providers feel supported and psycho-
logically safe because their organizations are perceived
to be fair, they are more likely to communicate com-
pletely by voicing safety concerns [25, 26]. For example,
in studies on TeamSTEPPS, a teaming protocol often
used in surgical teams, any member (surgeon, nurse,
technician, and anesthesiologist) can speak up or call-
out observations of potential error because they view
each other as having equal responsibility and authority
for patient safety [27]. Feedback loops between the
sender and receiver are necessary for this process to
work. They allow both parties to properly manage
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expectations and adjust their behaviors. Hence, a strong
communications culture, typified by the openness to and
willingness of clinicians to speak up, ask questions, and
provide feedback, would enhance effective handoff of
information.
In the case of shift changes, a culture of professional-

ism can mitigate errors and procedural violations that
arise primarily from aberrant mental processes such as
forgetfulness, inattention, low motivation, carelessness,
or negligence [28, 29]. Medical professionalism includes a
commitment to collaborating with others while engaging
in self-regulation to make the best clinical decisions [30].
Professionalism in nursing focuses on value-based cogni-
tive and attitudinal attributes that are harnessed to deliver
patient centered care [31]. Nurses often utilize handoffs as
an avenue for socialization, education, and emotional sup-
port to facilitate integration and staff cohesion [19]. A
teamwork culture facilitates handoff of responsibility be-
tween the sending and receiving providers by seeking as-
sistance or voicing concerns and clarifying issues through
bidirectional conversations. This process creates a shared
mental model of the patient’s clinical conditional and plan
of care [32]. Professionalism also implies proactive surveil-
lance, detection, and the voluntary reporting of adverse
events [33]. Errors recurrences are reduced if medical inci-
dences and pitfalls are proactively reported to the incom-
ing provider during shift changes [34]. Therefore, a strong
teamwork culture and a culture of reporting adverse
events enhance effective handoff of personal responsibility
in shift changes.
Patient transfers between units span three domains: pro-

vider, service, and location, which are accompanied by
differences in social norms, terminologies, and work prac-
tices [14, 18]. Such transitions multiply the difficulties pro-
viders encounter when building a shared mental model of
the patient’s clinical problems and needs. Add to these are
systemic workplace traps such as unclear authority struc-
tures, inconsistent management support, unclear work
procedures, and the lack of supporting infrastructure,
which make safe handoffs challenging [21]. Such conflicts
could be addressed by improving inter-unit teamwork and
coordination [25]. Moreover, the provision of expectations
and policies from top management that address the as-
signment of accountability in the delivery of care could re-
duce delays and improve the coordination of care across
unit boundaries. We posit that inter-unit teamwork and a
top management that expects and is supportive of patient
safety would facilitate effective handoff of unit account-
ability during patient transitions.

Methods
Data
In 2006, the United States Department of Health and Hu-
man Services’ (DHHS) Agency for Healthcare Research

and Quality (AHRQ) funded the development of the Hos-
pital Survey on Patient Safety Culture (HSOPSC). This
survey was administered on a voluntary basis to all hospi-
tals in the United States. The HSOPSC assesses hospital
staff opinions on 42 items that measure their institution’s
patient safety practices based on 5-point response scales
of agreement (“strongly disagree” to “strongly agree”) or
frequency (“never” to “always”). The de-identified data for
this study comes from the 2010 survey that was made
available for public use. It can be requested from the
AHRQ. It represents 885 U.S. hospitals that voluntarily
participated in the survey [7]. The views of healthcare pro-
fessionals were aggregated for each institution, since past
studies have shown that aggregating these items from the
individual- and unit-level responses to the hospital level
led to more robust psychometric properties [35], which
are reported in Additional file 1.
In Table 1, we report the distribution of respondents

by job roles. About two thirds of respondents are from
the nursing and allied health professions while another
third are administrative staff. A small percentage of re-
spondents were self-identified as physicians, although an
unknown percentage of the administrative staff could
also be physicians. The responses in this survey are
therefore representative of the views of nurses, allied
health professionals, management, and physicians.

Measures
Covariates
Four hospital characteristics pertaining to bedsize, hospital
type, ownership, and staffing were included as baseline co-
variates since we expect these factors to systematically
affect perceptions of patient safety. For example, large
government-owned teaching hospitals may experience
more incidents because they serve a more diverse popula-
tion of patients that present with complex co-morbidities
than smaller private specialty hospitals. The frequency dis-
tribution for each covariate is reported in Additional file 2.

Handoff transfers
Four items related to handoffs and transitions of care in
the survey were used for our analyses. Handoff of patient
information comprises two items, ‘important patient care

Table 1 Percentage of respondents by job role

Job role Percentage of
respondents

Nurses (RN, PA/NP, LVN/LPN) 37.10 %

Physicians (Attending, Resident) 3.66 %

Allied Healthcare Professionals (Pharmacist, PT, RT, OT,
Dietitian, Technicians, Patient Care Assistant)

24.12 %

Staff (Management, Administrative Assistant & other
clerical positions)

35.10 %
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information is often lost during shift changes’ (reverse
coded) and ‘problems often occur in the exchange of in-
formation across hospital units’ (reverse coded). Handoff
of personal responsibility in shift changes is measured by
the item, ‘shift changes are problematic for patients in
this hospital’ (reverse coded). Handoff of unit account-
ability is measured by the item, ‘things “fall between the
cracks” when transferring patients from one unit to an-
other’ (reverse coded).

Patient safety culture
Communication culture is measured by two composites,
communication openness and feedback and communica-
tion about error. Teamwork culture is measured by two
composite scales, teamwork within units and teamwork
across units. Reporting culture is measured by the com-
posite, frequency of events reported. Supportive manage-
ment action is measured by three composites, management
support for patient safety, supervisor/manager expectations
and actions promoting patient safety, and non-punitive
response to error. The items in the HSOPSC survey that
represent each of these composites are reported in
Additional file 3.

Patient safety perceptions
Patient safety perceptions comprises four items that
measures respondents’ agreement that ‘patient safety is
never sacrificed to get more work done’, ‘our procedures
and systems are good at preventing errors from happen-
ing’, ‘it is just by chance that more serious mistakes don’t
happen around here’ (reverse coded), and ‘we have pa-
tient safety problems in this unit’ (reverse coded).

Statistical analysis
We applied hierarchical multiple linear regression ana-
lysis using SPSS v21 to analyze the data. This technique
allows us to enter a fixed order of variables to control
for the influence of the covariates so that we can isolate
the effects of the predictors of patient safety perception.
We first entered the four hospital covariates into the re-
gression model as baseline predictors on patient safety
perception. We then entered each handoff transfer vari-
able into the regression model. Similarly, to assess the
effects of patient safety culture on each handoff transfer,
we first entered the four hospital covariates as baseline
predictors on each handoff transfer followed by the re-
spective patient safety culture composite.

Results
First, we check for multicollinearity among the covari-
ates and predictors. Multicollinearity, shown by the vari-
ance inflation factor (VIF), results in an inflated variance
or R2 in the outcome variable in the regression model
[36]. In our sample, the VIF was below 3.0, meaning that

any significant relationships found are not inflated by
correlations between the predictor variables [36]. Table 2
reports strong support for the hypothesis that effective
handoffs of information, responsibility, and accountabil-
ity are statistically significantly (p < .001) related to pa-
tient safety perceptions.
Table 3 reports the inter-relationships among handoffs

of information, responsibility, and accountability. Model
1 in Table 3 reports that enhancing handoffs of responsi-
bility and unit accountability enhance the handoff of pa-
tient information. Model 2 in Table 3 explores the
relationship between communication culture and the
handoff of information. The results in Model 2 shows
that while feedback and communication on error had a
significantly positive effect on perceptions of effective
handoff of patient information, communication openness
had no influence on perceptions of effective handoff of
patient information. Thus, a strong communication cul-
ture only partially enhances the effective handoff of pa-
tient information.
Model 3 in Table 3 shows that enhancing handoffs of

patient information and unit accountability enhance the
handoff of responsibility during shift changes. Model 4
in Table 3 shows that both teamwork within units and
frequency of events reported had statistically significant
positive influences on perceptions of effective handoff of
responsibility in shift changes. Thus, a strong teamwork
culture and a reporting culture enhance the handoff of
responsibility during shift changes.
Model 5 in Table 3 shows that enhancing handoffs of

patient information and personal responsibility enhance
the handoff of unit accountability. Model 6 in Table 3
shows that while teamwork between units had a positive
and significant association on perceptions of the effective

Table 2 Hierarchical regression analyses on the impact of handoffs
on patient safety perceptions

Patient safety perceptions

Model 1 Model 2 Model 3

Control variables:

Bedsize -.01 .02 .03

Hospital type -.02 -.04* -.02

Ownership -.03 -.05** -.06**

Staffing .60*** .62*** .64***

Predictor Variables:

Handoff of patient information .35***

Handoff of personal responsibility .32***

Handoff of unit accountability .32***

Change in R2 .069*** .049*** .054***

Total Adj R2 .76*** .74*** .745***

Values in the table are standardized beta coefficients for n = 885 hospitals
* p < .05, ** p < .01, *** p < .001
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handoff of unit accountability, supportive management
culture and non-punitive response to error had no effect
on the handoff of accountability. We also found that
supervisor/manager expectations and actions promoting
patient safety had a statistically negative influence on per-
ceptions of unit accountability. The data indicates that a
strong teamwork culture enhances the handoff of unit ac-
countability but this is not in case for management
support.

Discussion
Most handoffs studies have focused on communication
issues. They generally recommend structured informa-
tion handoffs, such as IPASS, as a solution to communi-
cation problems. Ours is the first to delineate and
empirically test the relationships of three different hand-
offs in information, responsibility, and accountability on
perceptions of patient safety. The results generally show
that effective handoffs of patient information, personal
responsibility during shift changes, and unit accountabil-
ity for patient transfers are significantly related to patient
safety perceptions. The results also show that each hand-
off influences the others such that the improvement (or
degradation) of one also improves (or erodes) the others.

The data shows that communication exchanges, individ-
ual behaviors, and organizational processes have to be
addressed before shared beliefs and values on percep-
tions of patient safety can be formed [37].
The results indicate that each type of handoff is af-

fected by different patient safety culture composites.
Providing feedback and communication about errors en-
hanced perceptions of effective handoff of patient infor-
mation. However, the results indicate that a strong
communication culture only partially ensures the effect-
ive handoff of patient information. Since communication
openness is highly correlated with feedback and commu-
nication about errors (r = 0.63, p < 0.01), this finding may
be the simple result of measurement since the effect of
one cultural composite may mask the effects of the
other. Future studies should start with a comprehensive
definition of communication culture to include having a
minimum data set, the use of mnemonics for communi-
cating relevant information, and a process that include
electronic means to support communication.
The data shows that strong teamwork culture and

reporting culture enhance perceptions of the effective
handoff of responsibility during shift changes. Demon-
strating such professionalism may require providers to

Table 3 Hierarchical regression analyses on handoffs

Dependent variables Handoff of patient
information

Handoff of
responsibility

Handoff of unit
accountability

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Covariates

Bedsize -.13*** -.20*** -.12*** -.01 -.14*** -.02

Hospital Type -.01 .02 .05** -.02 -.03 -.02

Ownership -.06*** .01 .03* -.01 .05*** -.01

Staffing .07*** .38*** .15*** .48*** -.01 .46***

Handoff transfer of

Patient information .51*** .66***

Responsibility .38*** .21***

Unit accountability .60*** .25***

Patient safety culture

Communication openness .06

Feedback & communication on errors .34***

Teamwork within units .15***

Frequency of events reported .23***

Teamwork across units .74***

Management support for patient safety .01

Supervisor/Manager expectations & actions promoting patient safety -.10***

Nonpunitive response to error .01

Change in R2 .420*** .107*** .295*** .078*** .368*** .288***

Total Adj R2 .862*** .539*** .813*** .594*** .848*** .768***

Values in the table are standardized beta coefficients for n = 885 hospitals
* p < .05, ** p < .01, *** p < .001

Lee et al. BMC Health Services Research  (2016) 16:254 

148



create protected time and space for the handoff during
shift change, prepare rationales for plans of care and
tasks to perform, and verify that the receiving provider
has accurately understood the information received.
The data indicates that providers making the effort to

ensure strong teamwork between units by demonstrating
cooperation, collaboration, and coordination enhance
the handoff of unit accountability. However, it was sur-
prising that management support did not significantly
enhance the handoff of unit accountability. Perhaps con-
stant process improvement efforts can create fatigue, so
that ‘management support’ is met with cynicism if re-
sources to implement these efforts are insufficient. As
well, frontline staff may not observe management sup-
port if the former do not routinely interact with the lat-
ter. Similarly, non-punitive responses to error are not
observable if no actions were taken when errors were
made. In short, management may need to exhibit the
observable appropriate behaviors before unit account-
ability in handoffs can be enhanced.
The results indicate that we have to focus on specific

cultural composites when designing and training health-
care professionals to improve specific types of handoffs.
For example, in large hospitals or in complex medical
systems, the high workload and the pressures of coord-
inating clinical care between different units with differ-
ent experiences and expectations increase challenges to
proper handoffs. Here, management may need to invoke
the sense of professionalism for all healthcare providers
by offering evidence on the causes and consequences of
poor handoffs while providing incentives and recogni-
tion for performing good handoffs.
The strengths in using the HSOPSC survey data is the

large number of hospital participants, which provide ro-
bust and stable coefficients in the regression model [38].
The limitations include the following. First, the data is
cross-sectional from one time-period. A better estima-
tion technique would be to utilize a panel of data going
over several years, but that is not possible because the
respondents are anonymous; a different dataset needs to
be constructed. Second, physician representation in the
data is low and therefore, one cannot generalize the re-
sponses or the implications of the results to physicians
alone. Steps to incentivize physician participation will
need to be taken for the data to represent all stake-
holders in the hospital community. Third, no outcomes
are reported from this dataset, such as the number of
medical errors due to handoffs, the number of close-
calls during transitions, or hospital length of stay. There-
fore, future studies involving interventions related to
handoffs of information, responsibility, and accountabil-
ity are needed to correlate the implications for handoff
practice to actual outcomes as there are none to date.
Examples of such interventions may include having a

minimum data set when handing over patient informa-
tion, assessing the efficacy of inter-professional team-
work training on enhancing professionalism, and team-
based governance reporting structures to improving unit
accountability. Fourth, from a theoretical standpoint, we
were limited by the way the constructs were operational-
ized in the survey and the reliance on self-report data
[38]. An opportunity clearly exists to develop compre-
hensive measures of these constructs in future studies
by considering more fine-grained measures of informa-
tion exchange and communication processes, personal
responsibility as it relates to learning and team behaviors
as well as unit accountability related to systems im-
provement, training, and staff empowerment. Having
noted all these limitations, we still believe that the study
points us toward a richer and theoretically robust way of
conceptualizing handoffs.

Conclusions
The contribution of this study lies in the deconstruction
of handoffs into information, responsibility, and ac-
countability and in identifying the accompanying patient
safety culture composites that differentially influence
each type of handoff. We provided an in-depth look at
the cultural drivers of effective handoffs than the litera-
ture has thus far examined. The different and sometimes
strong cultures between professional specialties can
cause the fragmentation of shared values, making it diffi-
cult for such professionals to view themselves as part of
an organization. If the organization does not have a for-
mal process to help healthcare professionals perceive
each other as a resource, the handoff process is carried
out in ‘silos’.
In order to help healthcare professionals navigate the

tradeoff between efficiency and thoroughness, hospitals
can build a strong culture of teamwork across units,
while using other organizational development activities
to bind its members to a common vision and shared
mental model. The theory of planned behavior suggests
that attitude is a key factor, which can be influenced by
training and education [39]. Perhaps training healthcare
professionals with handoffs procedures and protocols
can be used to influence a healthcare organization’s pa-
tient safety culture. Other techniques include mentoring
and leading by example with a sharp focus on transitions
of care as a central theme in a hospital’s safety program
[40–42]. The interactions between the different types of
transitions we showed in this study suggest that spill-
overs into other aspects of patient safety are likely to
occur. More importantly, defining patient safety cul-
ture in a specific form (transitions of care) attenuates
ambiguity so that stakeholders can more clearly iden-
tify with the goals and process of patient safety im-
provement programs.
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Additional file 1: Psychometric Properties of the Variables. Descriptive
statistics and reliability analyses of the items in each patient safety culture
composite. (DOCX 15 kb)

Additional file 2: Frequency Distribution of Covariates. The distribution
frequency for each covariate (control) variable used in the hierarchical
regression model. This is report to describe the sample characteristics.
(DOCX 12 kb)

Additional file 3: Hospital Survey on Patient Safety Culture (HSOPC)
survey items for each Patient Safety Culture Composite. A list of the
items and descriptions from the HSOPC used in this study. (DOCX 13 kb)
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The influence of organizational factors
on patient safety: Examining successful
handoffs in health care
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Background: Although patient handoffs have been extensively studied, they continue to be problematic. Studies
have shown poor handoffs are associated with increased costs, morbidity, and mortality. No prior research
compared perceptions of management and clinical staff regarding handoffs.
Purpose: Our aims were (a) to determine whether perceptions of organizational factors that can influence patient
safety are positively associated with perceptions of successful patient handoffs, (b) to identify organizational factors
that have the greatest influence on perceptions of successful handoffs, and (c) to determine whether associations
between perceptions of these factors and successful handoffs differ for management and clinical staff.
Methodology/Approach: A total of 515,637 respondents from 1,052 hospitals completed the Hospital Survey on
Patient Safety Culture that assessed perceptions about organizational factors that influence patient safety. Using
weighted least squaresmultiple regression,we tested sevenorganizational factors aspredictors of successful handoffs.
We fit three separate models using data collected from (a) all staff, (b) management only, and (c) clinical staff only.
Findings: We found that perceived teamwork across units was the most significant predictor of perceived successful
handoffs. Perceptions of staffingandmanagement support for safetywerealso significantly associatedwithperceived
successful handoffs for both management and clinical staff. For management respondents, perceptions of
organizational learning or continuous improvement had a significant positive association with perceived successful
handoffs, whereas the associationwas negative for clinical staff. Perceived communication openness had a significant
association only among clinical staff.
Practice Implications: Hospitals should prioritize teamwork across units and strive to improve communication across
the organization in efforts to improve handoffs. In addition, hospitals should ensure sufficient staffing and
management support for patient safety. Different perceptions betweenmanagement and clinical staffwith respect to
the importance of organizational learning are noteworthy and merit additional study.
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Patient handoffs have received increased attention in
recent years because of their important role in pa-
tient safety. Defined as the transfer of patient rights,

duties, and obligations from one person or team to another,
handoffs can occur both within units of a hospital or across
units or organizational settings. Poor patient handoffs are
associatedwith increasedmedical errors aswell as treatment
delays, increased malpractice risk, and repetitive testing
(Greenberg et al., 2007;Kohn,Corrigan,&Donaldson, 1999).
Furthermore, a study of three emergency departments found
that 8.8%of doctors and 4.7%of patients were affected by an
inadequate handoff, as measured by repetition of assessment
and delays in disposition and care (Ye, Taylor, Knott, Dent,
& MacBean, 2007).

Physician specialization and policy changes, including
duty hour restrictions for residents and 24-hour physician
coverage, have increased the number of patient handoffs
over the past 10Y15 years. This heightened number of hand-
offs, in turn, has contributed to greater fragmentation and
discontinuity of care (Philibert & Leach, 2005). As a result,
health outcomes have been adversely affected. A recent study
of hospitalists found that a 10% increase in fragmentation of
carewas associatedwith an increased length of stay of 0.39 day
for pneumonia and 0.30 day for heart failure (Epstein, Juarez,
Epstein, Loya, & Singer, 2010).

We conducted this study to determine whether perceived
organizational factors that may influence patient safety are
positively associated with perceived successful patient hand-
offs to identify organizational factors with the greatest effect
on perceived successful handoffs and to determine whether
associations between perceptions about organizational factors
and successful handoffs differ for management and clinical
staff. The primary purpose of our study was to provide in-
sight about how health care organizations can improve the
percentage of successful handoffs, focusing on organizational
factors that can influence patient safety.

New Contribution

This study adds four elements to existing literature on patient
handoffs. First, it models seven oft-cited organizational fac-
tors that have been associatedwith handoffs to identify those
most critical. Although other studies provided insights into
factors associated with handoffs, they did not test the factors
collectively nor identify those of greatest importance using
inferential statistics. The closure of this gap is highly relevant
given hospital resource constraints and the tradeoffs between
patient safety and the costs involved in addressing patient
safety concerns.

Second, this analysis examined the differences in per-
ceptions of management and clinical staff. No quantitative
study looked at differences in survey responses between man-
agement and clinical staff to determine whether associa-
tions between perceptions about organizational factors and
patient handoffs differ between the two groups. Given that

management controls resources and indirectly influences
patient safety but clinical staff directly influences safety
through patient interactions, it is important to consider dif-
ferences in these perspectives to improve our understanding
about how to improve overall patient safety.

Third, this research examines a large national sample of
hospitals, and this approach is in contrast to prior studies
that have used small quantitative samples or qualitative
methods. Our use of a large national sample enabled us to
use multiple linear regression and overcome the limitations
of other studies that have examined handoffs primarily using
descriptive methods. The expanded scope of our study pres-
ents an opportunity to confirm findings from previous qual-
itative and small quantitative studies and to generalize results
to U.S. hospitals.

Fourth, this study has practical implications because it
uses data available from a free survey that is in use at more
than 1,000 hospitals. Hospitals using this survey do not need
to survey additional staff to gather information about per-
ceptions of safety but instead can immediately apply our
findings to safety improvement efforts in their organizations.

Finally, although our study had several hypotheses, it
was also exploratory because it aimed to identify the orga-
nizational factors most highly associated with perceived
successful handoffs. Prior studies have not used inferential
statistics to identify the variable with the greatest effect.

Theory/Conceptual Framework

Vogus, Sutcliffe, andWeick (2010) contend that implement-
ing a safety culture has three phasesVenabling, enacting, and
elaboratingVwith each comprised of actions that influence
patient safety and care outcomes. First, the enabling phase
centers on leader actions that direct attention to patient safety
and make it safe to speak up and act in ways that improve
safety. In this stage, leaders create an environment for staff
to safely communicate when faced with threats to patient
safety.Next, the enacting phase involves frontline staff actions
that highlight threats to safety and mobilize resources to
reduce those threats. If enacting characteristics are strong,
resources can be quickly mobilized and effectively used to
resolve threats to safety. Finally, the elaborating phase consists
of learning practices that enable reflection about safety out-
comes to modify actions involved in the enabling and en-
acting phases. In the elaborating stage, frontline employees
reflect on problems in order to evolve and expand safety
practices.This stage also has potential to strengthen enabling
and enacting actions when recommendations from the elab-
orating phase are communicated to management.

We adapted the model to frame our study, as shown
in Figure 1, and then fit the survey data available in the
Hospital Survey on Patient Safety Culture (HSOPS) data
set within this conceptualmodel. The enabling stage contains
the predictor variables of management support, supervisor
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support, communication openness, and staffing levels from
the HSOPS survey. Next, the enacting stage includes team-
work within units and teamwork across units as variables
from the HSOPS survey. Finally, the elaborating stage of
the framework includes the organizational learning variable
that is described in the independent variables section of this
article.

Hypotheses

Reviews of physician and nurse literature suggest that
various factors such as communication failures, hierarchy,
lack of leadership focus on safety, staffing shortages, and
lack of formal handoff education are barriers to successful
handoffs (Riesenberg et al., 2009; Riesenberg, Leisch, &
Cunningham, 2010).Given those findings and our adapted
conceptual model, we framed Hypothesis 1 for our study as
follows:

Hypothesis 1: Higher levels of perceived organizational
factors of safety are associated with perceptions of suc-
cessful patient handoffs.

Although we found no study that compares manage-
ment and clinical staff perspectives about the organizational
factors of safety using inferential statistics, a study of 29 acute
care hospitals inWest Virginia that examined differences in
perceptions found management had higher mean percep-

tions of positive patient safety than nurses in 11 of the
12 measures of safety culture studied (Hannah, Schade,
Lomely, Ruddick,&Bellamy 2008). Therefore, we proposed
the following as our second study hypothesis:

Hypothesis 2: Associations between perceptions of orga-
nizational factors of safety and successful handoffs
differ depending on whether the responses were from
management or clinical staff.

Methods

Data and Sample

The data source for this study was the Agency for Health-
care Research and Quality’s HSOPS comparative database.
This database is a central repository for survey data from
hospitals in all 50 states plus U.S. territories that have ad-
ministered theHSOPS survey. TheHSOPS survey has been
shown to be a reliable survey instrument that can be studied
atmultiple levels of analysis. Psychometric analyses conducted
bymultiple studies confirmed that the HSOPS dimensions,
each comprised of three to four survey questions, are reliable
measures valid at the individual, unit, and hospital levels and
can be used by researchers to assess patient safety culture
(Sorra&Dyer, 2010). The survey instrument and the survey

Figure 1

Conceptual model
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questions that comprise each dimension can be found at www
.ahrq.gov/professionals/quality-patient-safety/patientsafety
culture/hospital/index.html.

Our study data set incorporated surveys completed by
hospital staff from 2008 to 2011, with survey data aggregated
to the hospital level. Although each individual hospital does
not administer the HSOPS survey annually, hospital par-
ticipants are able to submit data annually for a range of
1Y4 years. We used data from prior years only when a hos-
pital did not submit new data; in other cases, we used more
recent annual data to replace older data. We chose the hos-
pital as the unit of analysis because it allowed us to group staff
that had similar experiences and give interpretations based on
organizational factors influencing safety for the entire hospital.
Furthermore, even though there is significant clustering of re-
sponses at the hospital level, Smits, Wagner, Spreeuwenberg,
Goenewegen, and Van Der Wal (2009) confirmed that the
HSOPS survey can measure group culture and not solely
individual attitudes, thus enabling us to use these data to
test our study hypotheses.

A total of 1,081 hospitals contributed to the data set used
for this study.Of those, 29 hospitals were removed because of
missing data, leaving a final study sample of 1,052 hospitals
and 515,637 individual-level responses. The characteristics
of the hospitals in this final sample were consistent with the
overall distribution of hospitals registeredwith theAmerican
Hospital Association with respect to teaching status, owner-
ship, geographic region, and bed size.

In addition, a total of 1,047 hospitals from this data set
had responses for both managers (36,290 respondents) and
clinical staff (237,409). We used this data set to compare
perspectives between management and clinical staff across
survey items. On the survey, employees provided one answer
that best described their staff position in the hospital. We
defined clinical staff as those that selected physician, physician
assistant, nurse practitioner, registerednurse, licensed practical
nurse, or medical assistant. The management group was com-
prised of staff that selected administration/management. For
management and clinical staff comparisons, management
and clinical staff responses were distinctly aggregated to the
hospital level.

Measures

The HSOPS survey used a 5-point Likert scale with the
response choices of strongly disagree, disagree, neither agree
nor disagree, agree, or strongly agree for most questions. Some
questions had the alternative 5-point response options of
never, rarely, sometimes,most of the time, or always. If questions
were positively worded, responses were considered positive
if the person ‘‘agreed’’ or ‘‘strongly agreed’’; if the questions
were negatively worded, the responses ‘‘disagreed’’ or ‘‘strongly
disagreed’’ were considered positive.

We calculated percent positive scores for the three to
four related questions that comprised each variable based

on averaged responses for participants from each individual
hospital. These averaged scores became the values for the
dependent and independent variables. Percent positive scores
had a possible range of 0Y100.We used the percent positive
score instead of the 5-point Likert scale mean to improve
interpretability of study results.

Independent Variables

The predictor variables of interest for our study included re-
spondents’ perceptions about the following organizational
factors that could influence patient safety: supervisor support
for safety, organizational learning, teamwork within units,
communication openness, management support for patient
safety, staffing levels, and teamwork across units. Supervisor
support indicated the priority a supervisor placed on safety.
Organizational learning reflected continuous improvement
regarding patient safety, in which mistakes led to positive
changes and improvements were evaluated for their effec-
tiveness. Teamwork within units exhibited the support and
respect that people have for one another within a unit. Com-
munication openness was the comfort level of staff to question
thosewithmore authoritywhen somethingdidnot seem right.
Management support was the prioritization and interest hos-
pitalmanagement placed on safety. Staffing conveyedwhether
there was enough staff to appropriately handle patient care.
Teamwork across units examined the coordination of patient
care from one unit to another. We also included control var-
iables for each hospital. These control variables included bed
size, region, teaching hospital status, and government ownership
status (Table 1).

Dependent Variable

The dependent variable of interest in our study was suc-
cessful handoffs. The survey specifically asked respondents to
think about handoffs within their hospital and not handoffs
to external facilities. This variable was defined based on
perceptions of how well patient information was relayed on
patient transfers to different units within the hospital and
the effect of shift changes on patient information transfer.
The complete questions, all negatively worded, used to gen-
erate the dependent variable included the following: (a)
things fall between the cracks when transferring patients
from one unit to another, (b) important patient care infor-
mation is often lost during shift changes, (c) problems often
occur in the exchange of information across hospital units,
and (d) shift changes are problematic for patients in this
hospital.

Procedures

We used weighted least squares multiple linear regression
analysis to examine the association between perceptions
about the organizational factors of interest in our study and
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perceptions about successful handoffs. We calculated weights
by dividing thenumber of hospital respondents by thenumber
surveyed to reflect that the quality of hospital means should
increasewith the hospital response rate.All statistical analyses
were performed using Stata: Release 11 software (StataCorp
LP, College Station, TX).

Findings

We found striking results about perceptions of the effect of
teamwork across units and its contribution to perceptions of
successful handoffs, as well as about the importance of man-
agement support and staffing, and of differences between
management and clinical staff. We also found support for
our adapted conceptual model. In addition, although we
foundonly partial support forHypothesis 1,Hypothesis 2was
fully supported, suggesting that associations between percep-

tions of organizational factors and perceptions of successful
handoffs differ based on respondent type. Below we describe
these findings in greater detail.

Our first hypothesis, that higher levels of perceived or-
ganizational factors of safety are associated with perceptions
of successful patient handoffs, was partially supported by the
linear regression analysis. Among the organizational factors
we studied, teamwork across units had the largest effect on
perceived successful handoffs in terms of both beta coeffi-
cient and R-square (" = .83, 95%CI [0.77, 0.89], p G .001).
Perceptions of teamwork across units explained 44% of the
variability in perceived successful handoffs left unexplained
by all other organizational factors, controlling for bed size,
region, teaching hospital status, and government ownership
status (Table 2). In contrast to perceived teamwork across
units, perceived teamwork within units was negatively asso-
ciated with perceived successful handoffs (" =j.19, 95%CI
[j0.27,j0.10], p G .001). Organizational learning (" = .15,
95%CI [0.07, 0.23], p G .001) and staffing (" = .07, 95% CI
[0.18, 0.28], p G .001) each had significant positive effects on
perceived successful handoffs when we analyzed aggregate
data of all hospital staff. The model adjusted R-square with
all independent variables was .83, whereas the adjusted
R-square for the model with only control variables was .31.
Thus, the perceived organizational factors of safety explained
a considerable amount of variation in perceived successful
handoffs, beyond that explained by the control variables.

Our second hypothesis, that associations between per-
ceived organizational factors of safety and perceived success-
ful handoffs differ depending on respondent group, was fully
supported by our analyses. As shown in Table 3, for each
organizational factor studied, managers averaged higher posi-
tive perceptions of these factors than did clinical staff. Mean
differences ranged from 8.7% to 18.2%.All differences were
highly statistically significant (p G .001), based on a paired
t test.

When comparing management and clinical staff percep-
tions of successful handoffs based on the possible influence
of different organizational factors, we found the association
with organizational learning differed between the two groups,
whereas the associations with teamwork, staffing, and man-
agement support were similar (Table 4). Although analysis
of all staff perceptions indicated that organizational learning
was significantly associated with perceived successful hand-
offs, this subgroup analysis revealed that the association was
not true of all staff. Holding the other organizational factors
constant, organizational learning had a positive association
with perceived successful patient handoffs for management
respondents, whereas the association was negative for clin-
ical staff respondents.

The association of perceived teamwork across units with
successful handoffs was again the largest among all organi-
zational factors studied and was comparable in the separate
linear regressions for clinical (" = .68, 95% CI [0.63,
0.73], p G .001) and management staff (" = .69, 95% CI

Table 1

Respondent demographics and summary
statistics for organizational factors

contributing to safety culture

n Mean SD

Respondent demographicsa:
Nurse (RN, LPN, LVN) 173,296 34
Other 100,914 20
Technician (EKG, Lab, Radiology) 52,730 10
Administration/management 37,296 7
Unit assistant/clerk/secretary 31,631 6
Physician, physician assistant,

nurse practitioner
28,363 6

Patient care assistant/hospital
aide/care partner

27,026 5

Therapist (respiratory, physical,
occupational, speech)

24,021 5

Pharmacist 9,600 2
Dietician 5,156 1
Missing demographic information 25,604 5

Organizational factors contributing
to safety cultureb:
Successful handoffs 59 7.6
Supervisor support 75 6.4
Organizational learning 72 7.1
Teamwork within units 80 5.7
Communication openness 62 6.5
Staffing levels 57 9.1
Management support 72 9.3
Teamwork across units 59 10.0

N = 1,052 hospitals; 515,637 staff.
aMean reflects percentage of total respondents that belong to a
specific staff group.
bMean reflects the average percentage of respondents at each hos-
pital that agreed or strongly agreed to survey questions; responses
were based on 5-point Likert scale.
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[0.63, 0.75], p G .001).Meanwhile, the association between
perceived teamwork within units and perceived successful
handoffs was similarly negative in the clinical (" = j.11,
95% CI [j0.18, j0.04], p G .01) and management staff
(" = j.15, 95% CI [j0.27, j0.04], p G .01) models.

The staffing and management support for safety vari-
ables had a significant positive association with perceived
successful handoffs in analyses of both management and

clinical staff responses, thereby adding credence to their im-
portance. Staffing had a positive association with perceived
successful handoffs in the analysis of manager responses (" =
.21, 95% CI [0.15, 0.28], p G .001) and of clinical staff
responses ("= .18, 95%CI [0.13, 0.22], pG .001). Similarly,
perceived management support for safety had a positive as-
sociationwith perceived successful handoffs in the analysis of
manager responses (" = .10, 95% CI [0.01, 0.18], p G .05) as

Table 2

Weighted least squares multiple regression of successful handoffs on different organizational factors

Organizational Factor Partial R2 " 95% CI

Supervisor support G.01 .02 (j0.07, 0.11)
Organizational learning .01 .15 (0.07, 0.23) ***
Teamwork within units .02 j.19 (j0.27, j0.10) ***
Communication openness G.01 j.01 (j0.08, 0.06)
Staffing .07 .23 (0.18, 0.28) ***
Management support G.01 j.04 (j0.11, 0.03)
Teamwork across units .44 .83 (0.77, 0.89) ***

Included all hospital staff responses; weight was a hospital’s response rate; N = 1,052.

Controls included teaching hospital, government hospital, bed size, and region.

R2 was .83 for full model; R2 was .31 for control variables only.

*p G .05.

**p G .01.

***p G .001.

Table 3

Organizational factors that may influence successful handoffs: Comparing management and
clinical staff perceptions

Organizational factor Managementa mean Clinicalb mean Difference Significance (t Test)

Supervisor support for safety 86.3 73.2 13.1 ***
Organizational learning 84.3 72.1 12.2 ***
Teamwork within units 89.4 79.9 9.5 ***
Communication openness 77.5 60.0 17.5 ***
Staffing levels 66.0 57.3 8.7 ***
Management support for safety 85.8 67.6 18.2 ***
Teamwork across units 68.0 57.0 11.0 ***

Values reflect the average percentage of people at each hospital that agreed or strongly agreedwith the questions that related to the variable of
interest; N = 1,047 hospitals.

Question responses were based on a 5-point Likert scale.
aManagement consists of hospital staff that selected their primary staff position as administration/management.
bClinical staff consists of physicians, physician assistants, nurse practitioners, registered nurses, licensed practical nurses, and medical assistants.

*p G .05.

**p G .01.

***p G .001.
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well as the analysis of clinical staff responses ("= .11, 95%CI
[0.04, 0.17], p G .01).

Our study also provides support for our adapted concep-
tual model that enabling, enacting, and elaborating actions
can influence patient safety. We found that each stage of
this model had at least one factor that was statistically sig-
nificantly associated with perceived successful patient hand-
offs. First, when analyzing responses from all respondents, we
found that one of the four activities we classified as enablingV
staffingVwas significantly associated with perceptions of
successful handoffs. Furthermore, in subgroup analyses of
management and clinical staff responses, we found signifi-
cant associations between management support for safety
and perceived successful handoffs. The activities we clas-
sified as enacting exhibited the strongest associations with
perceptions of successful handoffs. We found that for all
staff as well as for the management and clinical staff sub-
groups, perceived teamwork across units had the strongest
association with perceived successful handoffs. Finally, the
activity we classified as elaborating, organizational learning,
was also significantly associated with perceptions of suc-
cessful handoffs.

Discussion

Despite the efforts of hospital leaders, poor patient handoffs
continue to result in adverse patient health outcomes and
unnecessary costs (Greenberg et al., 2007). Considering the
unfavorable impact that poor handoffs have on patient health,

handoffs should be a patient safety priority for hospitals.
However, strong consensus has been lacking as to which
and how much organizational factors influence successful
handoffs.

Results of our study provide insight into relationships
between perceptions of patient handoffs and organizational
factors that influence them. In general, as a hospital was per-
ceivedmore favorablywith regard to the organizational factors
that contribute to patient safety, perceptions of its handoffs
were better as well. Our analysis confirmed the results of prior
small qualitative andquantitative studies involvingnurses and
physicians that have suggested that communication failures,
hierarchy, lack of leadership focus on safety, and staffing
shortages are barriers to successful handoffs (Riesenberg et al.,
2009, 2010). Furthermore, because the adapted conceptual
model we used to frame our study was supported by our data,
we suggest that this model may have relevance for future
studies that aim to examine other patient safety topics.

Impact of Teamwork and Communication
Openness

We found that perceived teamwork across units had the
strongest association with perceived successful handoffs
and note that this relationship was consistent for both man-
agement and clinical staff. Given that only a fraction of
recommended patient safety improvements can be typically
adopted by a hospital because of constraints on finances and
staffing (Warburton, 2005), improving our understanding

Table 4

Weighted least squares multiple regression of successful handoffs on organizational factors:
Comparing management and clinical staff models

Managementa Clinical Staffb

Organizational Factor " 95% CI " 95% CI

Supervisor support j.06 (j0.17, 0.04) .01 (j0.06, 0.08)
Organizational learning .20 (0.10, 0.29) *** j.08 (j0.15, j0.01) *
Teamwork within units j.15 (j0.27, j0.04) ** j.11 (j0.18, j0.04) **
Communication openness .02 (j0.05, 0.10) .13 (0.07, 0.20) ***
Staffing .21 (0.15, 0.28) *** .18 (0.13, 0.22) ***
Management support .10 (0.01, 0.18) * .11 (0.04, 0.17) **
Teamwork across units .69 (0.63, 0.75) *** .68 (0.63, 0.73) ***

Weight was hospital’s overall response rate; N = 1,047 hospitals; controls included teaching hospital, government hospital, and bed size and
region dummies; management and clinical staff models were run separately.

Management R2 was .65; adjusted R2 was .64; clinical staff R2 was .77; adjusted R2 was .76.
aManagement consists of hospital staff that selected their primary staff position as administration/management.
bClinical staff consists of physicians, physician assistants, nurse practitioners, registered nurses, licensed practical nurses, and medical assistants.

*p G .05.

**p G .01.

***p G .001.
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about the degree to which various organizational factors may
influence successful patient handoffs is clearly important.
The results of our study suggest that attention be paid to
actions that prioritize improvements in teamwork across units.
Those actions and the benefits of them should be well com-
municated to staff so that their perceptions about teamwork
change. Improvement in this area will be challenging be-
cause it will involve multiple hospital units; one manager
does not have the unilateral ability to make all improve-
ments. However, Manser (2009) showed that staff percep-
tions of teamwork are directly related to the quality and safety
of patient care; the results of our study provide additional
evidence about the importance of perceptions of teamwork
on handoffs, thus highlighting the need to address this
issue.

Communication openness, or the comfort level staff have
to question authority if something is not right, was perceived
as having an impact on handoffs by the clinical staff, but not
bymanagement. This finding is important because managers
are often responsible for creating initiatives designed to im-
prove communications. Managers must be cognizant of the
impact open communications have on successful handoffs in
the minds of the clinical staff who actually hand off patients.

Several actions have been identified in the literature that
can foster improved teamwork and communication openness.
Examples include teamwork training, use of team huddles,
interdisciplinary rounds, and the introduction of focus groups
designed to identify teamwork issues (Farley, Sorbero, Lovejoy,
& Salisbury, 2010; Kalisch, Curley, & Stefanov, 2007;
O’Leary et al., 2010). Teamwork training at medical fa-
cilities is particularly important in light of the finding that
only 8% of medical schools teach physicians how to properly
hand off patients (Solet, Norvell, Rutan, & Frankel, 2004).
Importantly, teamwork training can be conducted to improve
teamwork across units and is associatedwith improved clinical
outcomes. Blegen et al. (2010) found that multidisciplinary
teamwork training significantly improved perceived team-
work across units. Similarly, one study of emergency depart-
ments found that teamwork training led to fewer clinical
errors (Barrett, Gifford, Morey, Risser, & Salisbury, 2001).

Although the negative association between teamwork
within units and perceived successful handoffs was unex-
pected, there is a plausible explanation in the overall context
of teamwork. It is possible that, when holding teamwork
across units constant, the strengthening of teamwork within
units led staff to perceive that a handoff was more likely to
be unsuccessful if made to a unit thought to have lower
standards for patient safety.

Role of Staffing and Management Support

Findings from our study also suggest that staffing and man-
agement support for safety impact perceptions about success-
ful handoffs. In practice, an adequate number of staff is
essential for patient information transfer from one hospital

unit to another, and the significance of staffing in our study
seems to corroborate those findings. Previous studies suggested
that insufficient time was a barrier to successful handoffs
(Riesenberg et al., 2009, 2010), and lower staffing levels
may contribute to staffs’ perceptions about sufficient time.
At the same time, although we suggest that increased staff-
ing can improve handoffs, in some hospitals it may be
difficult to implement such a strategy given the financial
requirements of such a recommendation (May, Bazzoli, &
Gerland, 2006).

Management support for safety was another factor that
influenced perceived successful handoffs, and this was true
among both management and clinical staff respondents. In
order to increase management support, one approach may
be to implement a safety board with safety subcommittees
(Wong, Helsinger, & Petry, 2002). Another approach would
be to include an evaluation of safety performance as part
of the annual performance appraisal process for managers.
Furthermore, as previously noted,managers can demonstrate
support through the implementation of teamwork training
programs or by convening focus groups to examine ways to
improve teamwork.

Differences in Perceptions Between
Management and Clinical Staff on
Organizational Learning

Our comparison between management and clinical staff re-
spondent groups highlighted some important differences in
organizational learning. Such differences are relevant because,
althoughmanagementmay control resources and indirectly
influence patient safety, clinical staff directly influences pa-
tient safety through interactions with patients. It is possible
that organizational learning can lead tomore successful hand-
offs, but management may not share what is learned with
clinical staff. Therefore, clinical staff may incorrectly perceive
minimal benefit to the learning or improvement activities.
It is also possible that learning activities are assumed by man-
agement to have a positive impact when in actuality that is
not true. A third possible explanation is that continuous
improvement activities lead to changes that reduce financial
and operational costs from handoffs, and these impacts are
observed bymanagement. Yet, they do not positively impact
the clinical status of patients, the impacts of which are ob-
served by clinical staff. The idea that managers generally
prioritize results through an operational lens whereas clini-
cians use a patient lens provides a fourth possible explanation
for the different associations between perceptions of organi-
zational learning and successful handoffs. Methods such as
feedback, safety rounds, and video reflexive ethnography have
been shown to improve organizational learning (Campbell
& Thompson, 2007; Carroll, Iedema, & Kerridge, 2008),
but further research should be undertaken to move beyond
perceptions and determine how learning activities affect
successful handoffs.
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Limitations and Suggestions for
Future Research

Commonmethod bias, the degree to which correlations are
altered because of amethods effect, is a potential problem in
survey research and may appear when there is simultaneous
measurement of predictor and outcome variables. We as-
sessed common method bias with Harman’s single factor
test and a confirmatory factor analysis, consistent with ap-
proaches used by other studies in the literature (Schoenherr
& Swink, 2012). These assessments indicated that common
method bias was not a significant threat to the validity of our
findings; specifically, the single factor model was a worse fit
than the proposed model with the differentiated measure-
ment items (22 = 3005.697, df=135,RMSEA=0.142,CFI=
0.494,TLI=0.427).ConsistentwithRichardson, Simmering,
and Sturman (2009), in our study, commonmethod bias was
partially controlled by the design of the survey instrument:
reverse-coded questions, spatial separation of dependent and
independent variables, question order randomization, and
survey respondent anonymity. Our survey instrument in-
cluded varied questions, with some positively and others
negatively worded, and different response options for some
of the questions.

Another possible limitation of this study is that the re-
sponses are based on perceptions. Answers may reflect what
respondents think is happening, but the reality may be very
different. However, a multitude of studies suggests a strong
link between perceptions of safety culture and safety outcomes
(Katz-Navon, Naveh, & Stern, 2005; Mardon, Khanna,
Sorra, Dyer, & Famolaro, 2010), lending support to our
approach. Furthermore, research in other disciplines, such
as environmental reporting, has shown a relationship between
perceptions and reality (Cormier,Gordon,&Magnan, 2004).

A third limitation involves the sampling method and
generalizability of results. Our study was based on responses
fromwhatwas essentially a convenience sample of hospitals
that voluntarily submitted data and not from a randomly
selected sample of all U.S. hospitals. Nonetheless, our large
sample size and our finding that structural characteristics of
the database hospitals were similar to characteristics of the
distribution of hospitals registered with the AHA give us
confidence that these results may be similar across other
U.S. hospitals.

There are several paths for future studies. Because the
adapted conceptual model was supported by findings from
our study, this model may have relevance in future studies
designed to examine other patient safety topics. In addition,
future research can provide insights into the optimal way to
improve teamwork across units in the context of patient
safety. Future studies can also test the effect of technology
and standardization in the context of teamwork across units
and examine whether those factors modify the association
of teamwork and handoffs. Furthermore, a future study should
also be considered to clarify the role of organizational learning.

Practice Implications

Poor patient handoffs result in adverse medical and finan-
cial consequences but can be improved through targeted
efforts to improve patient safety.We found that perceptions
of successful patient handoffs can be influenced by percep-
tions of organizational factors such as teamwork, having
hospital leadership demonstrate that safety is a priority, and
sufficient staffing. Hospitals concerned about patient hand-
offs should rank improvements in teamwork across units as
a top priority and consider initiatives that foster open com-
munications, such as teamwork training. Sufficient staffing
should also be provided, recognizing that resource con-
straints may limit some organizations’ abilities to add staff.
Finally, leadership should demonstrate support for safety.
Methods to demonstrate support include the formation of a
safety committee and an evaluation of safety performance
as part of a manager’s annual performance appraisal.
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Do Safety Checklists Improve Teamwork and Communication
in the Operating Room?

A Systematic Review

Stephanie Russ, PhD, Shantanu Rout, MRCS, Nick Sevdalis, PhD, Krishna Moorthy, MD, FRCS,
Ara Darzi, MD, FRCS, FACS, and Charles Vincent, PhD

Objectives: The aim of this systematic review was to assess the impact of
surgical safety checklists on the quality of teamwork and communication in
the operating room (OR).
Background: Safety checklists have been shown to impact positively on pa-
tient morbidity and mortality following surgery, but it is unclear whether
this clinical improvement is related to an improvement in OR teamwork and
communication.
Methods: A systematic search strategy of MEDLINE, EMBASE, PsycINFO,
Google Scholar, and the Cochrane Database for Systematic Reviews was
undertaken to obtain relevant articles. After de-duplication and the addition of
limits, 315 articles were screened for inclusion by 2 researchers and all articles
meeting a set of prespecified inclusion criteria were retained. Information
regarding the type of checklist, study design, assessment tools used, outcomes,
and study limitations was extracted.
Results: Twenty articles formed the basis of this systematic review. All
articles described an empirical study relating to a case-specific safety
checklist for surgery as the primary intervention, with some measure of
change/improvement in teamwork and/or communication relating to its use.
The methods for assessing teamwork and communication varied greatly, in-
cluding surveys, observations, interviews, and 360◦ assessments. The evi-
dence suggests that safety checklists improve the perceived quality of OR
teamwork and communication and reduce observable errors relating to poor
team skills. This is likely to function through establishing an open platform for
communication at the start of a procedure: encouraging the sharing of critical
case-related information, promoting team coordination and decision making,
flagging knowledge gaps, and enhancing team cohesion. However, the evi-
dence would also suggest that when used suboptimally or when individuals
have not bought in to the process, checklists may conversely have a negative
impact on the function of the team.
Conclusions: Safety checklists are beneficial for OR teamwork and commu-
nication and this may be one mechanism through which patient outcomes
are improved. Future research should aim to further elucidate the relation-
ship between how safety checklists are used and team skills in the OR using
more consistent methodological approaches and utilizing validated measures
of teamwork such that best practice guidelines can be established.
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S afety checklists have been routinely used in aviation and other
high-risk industries that require complex human interaction to

prevent accidents occurring as a result of human error since as far
back as the 1930s.1 Their introduction to surgery occurred much
more recently, in the last decade, and was prompted by an increased
awareness of the significant number of deaths that occur each year
as a result of avoidable surgical error—which are estimated to be
around half a million worldwide.2,3 Safety checklists have now been
produced for use in the operating room (OR) in a number of differ-
ent iterations and have been mandated according to national policy
in several countries.4 A high-profile example is the World Health
Organization’s (WHO’s) Surgical Safety Checklist, developed as part
of their 2006 “Safe Surgery Saves Lives” campaign.2,5

The Surgical Safety Checklist and others like it comprise a set
of core safety checks to be verbally performed by the OR team at
specified times during a surgical procedure (eg, preincision). These
checks are designed to minimize the risk of complication and death
by reinforcing and standardizing accepted safety procedures (which
can be overlooked by busy teams) and by creating redundancy in
the system to allow for human error to be captured.4,6,7 A growing
surgical evidence base supports that safety checklists substantially
improve adherence to appropriate clinical practices (eg, antibiotic
administration, DVT prophylaxis), which in turn reduce avoidable
morbidity and mortality.8–15

As well as improving adherence to clinical practices, safety
checklists are designed to improve surgical safety by influencing
wider aspects of performance in the OR, that is, fostering better inter-
professional teamwork and communication. Breakdowns in multidis-
ciplinary teamwork in the OR are reported as one of the most common
contributory factors towards the occurrence of wrong site surgeries
and other surgical adverse events.16–21 By promoting direct verbal
communication and interaction, checklists aim to open the lines of
communication between OR team members, to ensure a common
understanding or “shared mental model” of the patient, procedure,
and risks, and to empower individuals to voice safety concerns who
may not otherwise feel able to do so, thus increasing the probability
of surgical error being captured or mitigated before it is too late.
Furthermore, safety checklists act to familiarize team members with
one another (and some of them, like the WHO Checklist, stipulate
that team members introduce themselves before a case). Research has
shown that sharing the names and roles of individuals in the OR is
one of the most effective methods for promoting an individual’s sense
of participation and responsibility in the case, again increasing the
probability that individuals will speak up if they anticipate or detect
a problem. This is especially relevant given that team membership is
often not consistent from 1 day to the next.1,4,22,23

The aim of this review was to systematically evaluate the avail-
able literature relating to the impact of surgical safety checklists on
teamwork and communication in the OR. The objective was to estab-
lish whether there is robust evidence to suggest that the use of safety
checklists improves these team skills.
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METHODS
Databases searched included Embase (1980 to February 2012

week 7), MEDLINE (1946 to February 2012), and PsycINFO (1967 to
February 2012). Additional searches were also carried out on Google
Scholar and the Cochrane Database of Systematic Reviews. The last
search was conducted on July 24, 2012. The following search terms
were used:

• Category A (Population): Surgery∗ OR surgical∗ OR operating
theatre∗ OR operating room∗ OR obstetric∗ OR gyn(a)e∗

• Category B (Intervention): Checklist∗ OR check-list∗ OR briefing∗

OR world health organi∗

• Category C (Outcome): Teamwork∗ OR non-technical∗ OR
nontechnical∗ OR notec∗ OR communication∗

After combining all 3 search categories, the following
additional limits were imposed: English language articles, articles
between 1980 and present, and those involving human subjects only.
Titles and abstracts of all articles retrieved from the initial search
were reviewed by 2 of the authors (Russ: psychologist; Rout:
surgeon) to select those that were relevant to the aims of the review.
All selected articles were subjected to full-text review by the same
2 authors, and those that satisfied the inclusion criteria were retained
(Fig. 1).

To triangulate the search strategy, all reference lists of retained
articles were checked for additional papers that may have been missed
by the initial search. The studies varied widely in terms of study
design and methodology which prevented data pooling and meta-
analysis. Therefore, a qualitative synthesis and critical evaluation of
the evidence was carried out.

RESULTS
Selected Articles

A flow diagram of the search strategy is presented in
Figure 2. The initial search generated a total of 639 citations, of
which 324 articles were excluded after the additional search limits
were applied. Forty-four articles were selected for full-text review
after evaluating all titles and abstracts. Of these, 27 articles were
excluded because they did not meet the inclusion criteria. Three ad-
ditional relevant articles were identified from a reference search of

FIGURE 1. Inclusion criteria.

the selected articles, resulting in a total of 20 articles for inclusion in
the current review.

Study Characteristics
Table 1 presents an overview of the characteristics of the 20 ar-

ticles reviewed (ie, type of checklist used, communication/teamwork
measure(s), study methodology, study site, surgical specialty).
Studies spanned across 12 different countries in total, including both
developed and developing countries-–1 article38 presented a global
study spanning 8 different countries. Nine of the studies focused on a
single surgical specialty, all others assessed the impact of the check-
list across multiple specialties. The following surgical specialties were
listed: general, cardiothoracic, vascular orthopedic, trauma, ear-nose-
throat (ENT), and obstetrics. One study was conducted in a simulated
OR28; all others report data collected in relation to the use of the
checklist in real OR procedures. Fourteen of the studies undertook a
pre-/postintervention design, allowing for teamwork/communication
postchecklist to be compared to baseline performance without a
checklist.24,26–29,31,33,34,38–43 One randomized controlled trial (RCT)
was included.37 The remaining studies assessed the impact of the
checklist on performance retrospectively.25,30,32,35,36

Type of Checklist
Seven of the 20 articles reported on the use of the WHO’s Surgi-

cal Safety Checklist or a specialty-specific modification of it.35,38–43

The WHO Surgical Safety Checklist is designed such that safety
checks are carried out at 3 operative phases: “Sign-in” (before anes-
thesia induction), “Time-out” (before incision), and “Sign-out” (fol-
lowing the procedure before team members leave the OR). Checks at
“Sign-in” are completed between the anesthetic staff (at a minimum)
and the patient and include confirmation of ID, consent, procedure,
allergies, expected blood loss, and checking of the anesthetic equip-
ment. The entire OR team is present for “Time-out” for team intro-
ductions and a final check of patient ID/procedure, surgical issues
(expected blood loss, special equipment, potential risks), anesthetic
issues (patient history, ASA grade, and monitoring equipment check),
nursing issues (sterility of instruments, equipment problems), antibi-
otics, DVT prophylaxis, essential imaging, patient warming, hair re-
moval, and glycemic control. Finally, at “Sign-out” the entire team
confirms the name of the procedure, specimens, final counts, equip-
ment problems, and concerns for recovery.

The remaining 13 articles24–34,36,37 reported on safety check-
lists that had been either undertaken in accordance with national
recommendations (eg, that of the Joint Commission on Accredita-
tion of Healthcare Organizations, which produced guidelines for a
“time-out” prior to incision for all surgical procedures, named the
“Universal Protocol”),23,26,27,31 or developed locally in response to a
perceived need for improvement in surgical safety. Locally developed
tools were either designed from scratch or based around an existing
tool already developed to aid communication/teamwork in the OR by
the authors or their collaborators. The precise development process
varied but all checklists were developed by multidisciplinary groups
and based on prior research, literature reviews, and/or expert opin-
ion, and had engagement from OR members in prototype content,
refinement, and piloting. They all contained very similar items to that
of the WHO checklist. Nine of these 13 articles described checklists
that consisted of preoperative (“Time-out” equivalent) safety checks
only24–27,29–37,40,42 2 consisted of pre- and postoperative checks,32,36

and 2 consisted of pre-, intra-, and postoperative checks.28,37 Like
the WHO checklist, 4 of these articles presented checklists that sepa-
rated items according to the OR subteam responsible for carrying out
the checks (ie, surgical team, anesthetic team, nursing team)24,33,34,37

and team introductions formed part of the safety checks in 6 of the
articles.24,26,27,31,36,37 Furthermore, in all 13 instances, the entire OR
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FIGURE 2. PRISMA flow diagram: Search
strategy.

team (or at least one senior member of each OR subteam) was required
to be present when the checks were carried out.

A paper checklist was used to prompt discussions in all 20 of
the articles selected. In one article, the checklist was also presented
in poster format on the OR wall.34

Teamwork/Communication Measures
Teamwork and communication measures varied greatly across

the reviewed articles (Table 2). Broadly, 1 (or a combination) of 3
different methodological approaches was undertaken to assess the
impact of the checklist on teamwork/communication: self-report, ob-
servations, or 360◦ ratings. Self-report was utilized in 15 of the 20
reviewed articles using questionnaires in 13 studies24,26–2832,35,37–43

and interviews in 2 studies25,36 to capture OR professionals’ per-
ceptions of teamwork/communication. The number of respondents
ranged from 11 (Lingard et al25) to 1748 per study.42 Typically, all
disciplines within the OR were represented in the sample. Seven
articles used observational methods to capture the quality of team-
work/communication across the OR team.25,28–30,33,34,37 Observa-
tions were carried out by trained observers either in real-time or from
videos, and the total number of observations conducted ranged from
16 (Henrickson et al33) to 232.34 One article used 360◦ ratings of
self and peers’ teamwork.31 Finally, 3 studies mixed self-report and
observational approaches to assess checklist impact.25,28,37 Of note,
whereas the observational and 360◦ measures largely had validation
evidence, self-report measures were variable in this respect, with only
4 of the 13 retrieved assessment instruments having some supportive
psychometric evidence.

Impact of Checklist on Teamwork and
Communication

Table 3 presents a detailed summary of data relating to the
impact of safety checklists on teamwork and communication in the
OR and the study limitations for all articles reviewed. The impact
of the checklist on teamwork/communication has been summarized
below according to the methodological approach undertaken.

Self-reported Teamwork/Communication
Of the 13 articles that utilized surveys, 10 reported a pos-

itive impact of the checklist on teamwork, including strengthened
“team feeling” in the OR,35 improved communication (relating to
both preoperative and postoperative checks), for example, increased
discussion of critical events,24,32,40–42 better familiarity and knowl-
edge of team members’ names,39–41,43 improved decision making,26

better interprofessional coordination and assignment of tasks,43 and
fewer delays caused by miscommunications.27

The remaining 3 articles reported mixed results. One study
found no pre-/postimprovement in scores on the teamwork climate
of the SAQ; however, 85% of OR staff agreed that the check-
list had improved OR communication when asked after checklist
implementation.38 Koutantji et al28 found a pre-/postimprovement in
2 of their 4 survey items relating to the impact of the checklist on
teamwork/communication; these 2 items referred to the impact of
preoperative checks on teamwork, no difference was found on the
items relating to postoperative checks. Finally, in an RCT, no differ-
ence in self-reported situational awareness was found between the
control (no checklist) group and the intervention (checklist) group,

| www.annalsofsurgery.com C© 2013 Lippincott Williams & Wilkins

164

http://www.annalsofsurgery.com/


Annals of Surgery � Volume 258, Number 6, December 2013 The Impact of Safety Checklists on Teamwork in Surgery

TA
BL

E
1.

St
ud

y
C

ha
ra

ct
er

ist
ic

s

A
ut

ho
rs

Ye
ar

T
yp

e
of

C
he

ck
lis

t
O

ut
co

m
e

A
ss

es
se

d∗
St

ud
y

M
et

ho
do

lo
gy

†
C

ou
nt

ry
Se

tt
in

g
Su

rg
ic

al
Sp

ec
ia

lt
y

D
eF

on
te

s
an

d
Su

rb
id

a24
20

04
Pa

tie
nt

-s
pe

ci
fic

pr
eo

pe
ra

tiv
e

br
ie

fin
g

ch
ec

kl
is

t

Te
am

w
or

k
cl

im
at

e
Su

rv
ey

—
Pr

e/
po

st
(6

m
on

th
s

be
fo

re
ch

ec
kl

is
t

im
pl

em
en

ta
tio

n
an

d
6

m
on

th
s

af
te

r)
.

U
SA

,O
ra

ng
e

C
ou

nt
y

1
m

ed
ic

al
ce

nt
er

at
an

in
te

gr
at

ed
m

an
ag

ed
ca

re
co

ns
or

tiu
m

M
ul

tis
pe

ci
al

ty

L
in

ga
rd

et
al

25
20

05
Pa

tie
nt

-s
pe

ci
fic

ch
ec

kl
is

td
es

ig
ne

d
to

pr
om

pt
pr

eo
pe

ra
tiv

e
di

sc
us

si
on

Te
am

bu
ild

in
g

an
d

ex
ch

an
ge

of
in

fo
rm

at
io

n
In

te
rv

ie
w

s
an

d
ob

se
rv

at
io

ns
(r

ea
l

O
R

s)
—

Po
st

(C
he

ck
lis

ti
m

pl
em

en
ta

tio
n

to
ok

pl
ac

e
ov

er
7

w
ee

ks
du

ri
ng

w
hi

ch
ob

se
rv

at
io

ns
w

er
e

co
nd

uc
te

d)

C
an

ad
a

1
qu

at
er

na
ry

ac
ad

em
ic

ce
nt

er
V

as
cu

la
r

su
rg

er
y

M
ak

ar
y

et
al

26
20

07
Pa

tie
nt

-s
pe

ci
fic

pr
eo

pe
ra

tiv
e

br
ie

fin
g

ch
ec

kl
is

t

Te
am

co
or

di
na

tio
n

an
d

qu
al

ity
of

de
ci

si
on

m
ak

in
g

Su
rv

ey
s—

pr
e/

po
st

(P
re

–d
at

a
co

lle
ct

io
n

la
st

ed
5

m
on

th
s,

ch
ec

kl
is

tw
as

im
pl

em
en

te
d

fo
r

3
m

on
th

s,
po

st
–d

at
a

co
lle

ct
io

n
la

st
ed

2
m

on
th

s)

U
SA

1
te

rt
ia

ry
ac

ad
em

ic
ce

nt
er

G
en

er
al

su
rg

er
y,

pl
as

tic
su

rg
er

y,
ne

ur
os

ur
ge

ry

N
un

dy
et

al
(s

am
e

gr
ou

p
as

ab
ov

e)
27

20
08

Pa
tie

nt
-s

pe
ci

fic
pr

eo
pe

ra
tiv

e
br

ie
fin

g
ch

ec
kl

is
t

C
om

m
un

ic
at

io
n

br
ea

kd
ow

ns
re

su
lti

ng
in

de
la

ys
in

st
ar

tin
g

su
rg

ic
al

pr
oc

ed
ur

es

Su
rv

ey
s—

Pr
e/

po
st

(p
re

–d
at

a
co

lle
ct

io
n

la
st

ed
2

m
on

th
s,

ch
ec

kl
is

tw
as

im
pl

em
en

te
d

fo
r

3
m

on
th

s,
po

st
–d

at
a

co
lle

ct
io

n
la

st
ed

2
m

on
th

s)

U
SA

1
te

rt
ia

ry
ac

ad
em

ic
ce

nt
er

G
en

er
al

su
rg

er
y,

pl
as

tic
su

rg
er

y,
ne

ur
os

ur
ge

ry

K
ou

ta
nt

ji
et

al
28

20
08

Pa
tie

nt
-s

pe
ci

fic
sa

fe
ty

ch
ec

kl
is

tw
ith

pr
e,

in
tr

a-
an

d
po

st
op

er
at

iv
e

co
m

po
ne

nt
s

Q
ua

lit
y

of
te

am
w

or
k

(d
ec

is
io

n
m

ak
in

g,
co

m
m

un
ic

at
io

n,
le

ad
er

sh
ip

,a
nd

ov
er

al
l

te
am

w
or

k)
an

d
pe

rc
ei

ve
d

im
pa

ct
of

ch
ec

kl
is

to
n

te
am

w
or

k
an

d
co

m
m

un
ic

at
io

n

Su
rv

ey
s

an
d

ob
se

rv
at

io
ns

(i
n

si
m

ul
at

ed
O

R
)—

pr
e/

po
st

(S
im

ul
at

io
n

se
ss

io
n

la
st

ed
4–

5
h

in
to

ta
l.

O
ne

sc
en

ar
io

w
as

co
m

pl
et

ed
w

ith
ou

tt
he

ch
ec

kl
is

ta
tt

he
st

ar
to

f
th

e
se

ss
io

n,
an

ot
he

r
w

as
co

m
pl

et
ed

w
ith

th
e

ch
ec

kl
is

ta
t

th
e

en
d

of
th

e
se

ss
io

n)

U
K

,L
on

do
n

1
la

rg
e

un
iv

er
si

ty
ho

sp
ita

l
Si

m
ul

at
io

ns
of

ge
ne

ra
la

nd
va

sc
ul

ar
su

rg
er

y
pr

oc
ed

ur
es

L
in

ga
rd

et
al

29
20

08
Pa

tie
nt

-s
pe

ci
fic

ch
ec

kl
is

td
es

ig
ne

d
to

pr
om

pt
pr

eo
pe

ra
tiv

e
di

sc
us

si
on

C
om

m
un

ic
at

io
n

fa
ilu

re
s

an
d

pe
rc

ei
ve

d
im

pa
ct

of
ch

ec
kl

is
to

n
pr

oa
ct

iv
e

te
am

co
m

m
un

ic
at

io
n

O
bs

er
va

tio
ns

(r
ea

l
O

R
s)

—
pr

e/
po

st
(P

re
–d

at
a

co
lle

ct
io

n
la

st
ed

5
m

on
th

s,
th

e
ch

ec
kl

is
tw

as
th

en
im

pl
em

en
te

d
ov

er
3

m
on

th
s,

po
st

–d
at

a
co

lle
ct

io
n

th
en

co
m

m
en

ce
d

ov
er

5
m

on
th

s.
T

he
st

ud
y

la
st

ed
13

m
on

th
s

in
to

ta
l.)

C
an

ad
a

1
te

rt
ia

ry
ac

ad
em

ic
ce

nt
er

G
en

er
al

su
rg

er
y

W
hy

te
et

al
(s

am
e

gr
ou

p
as

ab
ov

e)
30

20
08

Pa
tie

nt
-s

pe
ci

fic
ch

ec
kl

is
td

es
ig

ne
d

to
pr

om
pt

pr
eo

pe
ra

tiv
e

di
sc

us
si

on

N
eg

at
iv

e
te

am
w

or
k

ev
en

ts
sp

ec
ifi

ca
lly

lin
ke

d
to

ch
ec

kl
is

tu
sa

ge

O
bs

er
va

tio
n

(r
ea

lO
R

s)
—

Po
st

(C
he

ck
lis

ti
m

pl
em

en
ta

tio
n

to
ok

pl
ac

e
ov

er
7

w
ee

ks
du

ri
ng

w
hi

ch
ob

se
rv

at
io

ns
w

er
e

co
nd

uc
te

d.
)

C
an

ad
a

1
te

rt
ia

ry
ac

ad
em

ic
ce

nt
er

G
en

er
al

su
rg

er
y

(c
on

tin
ue

d)

C© 2013 Lippincott Williams & Wilkins www.annalsofsurgery.com |

165

http://www.annalsofsurgery.com/


Russ et al Annals of Surgery � Volume 258, Number 6, December 2013

TA
BL

E
1.

(C
on

tin
ue

d)

A
ut

ho
rs

Ye
ar

T
yp

e
of

C
he

ck
lis

t
O

ut
co

m
e

A
ss

es
se

d∗
St

ud
y

M
et

ho
do

lo
gy

†
C

ou
nt

ry
Se

tt
in

g
Su

rg
ic

al
Sp

ec
ia

lt
y

Pa
ig

e
et

al
31

20
08

Pa
tie

nt
-s

pe
ci

fic
pr

eo
pe

ra
tiv

e
br

ie
fin

g
ch

ec
kl

is
t

Q
ua

lit
y

of
te

am
w

or
k

(e
g,

te
am

or
ie

nt
at

io
n,

ac
co

un
ta

bi
lit

y,
co

m
m

un
ic

at
io

n)

36
0◦

ra
tin

gs
of

se
lf

an
d

pe
er

s
(r

ea
lO

R
s)

—
pr

e/
po

st
(T

he
st

ud
y

la
st

ed
7

m
on

th
s

in
to

ta
l.

N
o

ad
di

tio
na

l
in

fo
rm

at
io

n
re

ga
rd

in
g

tim
in

gs
pr

ov
id

ed
.)

U
SA

,A
la

sk
a

1
ru

ra
lc

om
m

un
ity

ho
sp

ita
l

G
en

er
al

su
rg

er
y

B
er

en
ho

ltz
32

20
09

1-
pa

ge
,p

at
ie

nt
-s

pe
ci

fic
,

pr
eo

pe
ra

tiv
e

br
ie

fin
g

an
d

po
st

op
er

at
iv

e
de

-b
ri

efi
ng

ch
ec

kl
is

t

In
te

rd
is

ci
pl

in
ar

y
co

m
m

un
ic

at
io

n
an

d
te

am
w

or
k

Su
rv

ey
s—

po
st

(D
at

a
co

lle
ct

io
n

co
m

m
en

ce
d

15
m

on
th

s
af

te
r

ch
ec

kl
is

t
im

pl
em

en
ta

tio
n)

U
SA

,B
al

tim
or

e
1

te
rt

ia
ry

ac
ad

em
ic

ce
nt

er
M

ul
tis

pe
ci

al
ty

H
en

ri
ck

so
n

et
al

33
20

09
Pa

tie
nt

-s
pe

ci
fic

pr
eo

pe
ra

tiv
e

br
ie

fin
g

ch
ec

kl
is

t

Su
rg

ic
al

flo
w

di
sr

up
tio

ns
re

la
te

d
to

m
is

co
m

m
un

ic
at

io
n

O
bs

er
va

tio
ns

(r
ea

l
O

R
s)

—
pr

e/
po

st
(P

os
to

bs
er

va
tio

ns
w

er
e

ca
rr

ie
d

ou
t7

da
ys

af
te

r
br

ie
fin

g
im

pl
em

en
ta

tio
n)

U
SA

1
te

rt
ia

ry
ac

ad
em

ic
ce

nt
er

C
ar

di
ov

as
cu

la
r

E
in

av
et

al
34

20
10

Pa
tie

nt
-s

pe
ci

fic
pr

eo
pe

ra
tiv

e
br

ie
fin

g
ch

ec
kl

is
t(

pr
es

en
te

d
in

po
st

er
fo

rm
at

in
al

l
O

R
s)

N
ea

r-
m

is
se

s
as

so
ci

at
ed

w
ith

pr
ob

le
m

at
ic

te
am

w
or

k
O

bs
er

va
tio

ns
(r

ea
l

O
R

s)
—

pr
e/

po
st

(p
re

ob
se

rv
at

io
ns

la
st

ed
3

m
on

th
s,

po
st

ob
se

rv
at

io
ns

in
gy

ne
co

lo
gy

to
ok

pl
ac

e
5

m
on

th
s

la
te

r
an

d
la

st
ed

3
m

on
th

s,
ob

se
rv

at
io

ns
in

or
th

op
ed

ic
s

to
ok

pl
ac

e
10

m
on

th
s

la
te

r
an

d
la

st
ed

3
m

on
th

s)

Is
ra

el
,J

er
us

al
em

1
te

rt
ia

ry
ca

re
ho

sp
ita

l
G

yn
ec

ol
og

y
an

d
or

th
op

ed
ic

s

N
ils

so
n

et
al

35
20

10
W

H
O

Su
rg

ic
al

Sa
fe

ty
C

he
ck

lis
t

“T
ea

m
fe

el
in

g”
in

th
e

O
R

Su
rv

ey
s—

po
st

(D
at

a
co

lle
ct

io
n

la
st

ed
fo

r
3

w
ee

ks
1

yr
af

te
r

th
e

ch
ec

kl
is

t
ha

d
be

en
im

pl
em

en
te

d)

Sw
ed

en
,

O
st

er
go

tla
nd

2
Sw

ed
is

h
ho

sp
ita

ls
M

ul
tis

pe
ci

al
ty

Pa
pa

sp
yr

os
et

al
36

20
10

Pa
tie

nt
-s

pe
ci

fic
pr

eo
pe

ra
tiv

e
br

ie
fin

g
an

d
po

st
op

er
at

iv
e

de
-b

ri
efi

ng
ch

ec
kl

is
t

Q
ua

lit
y

of
co

m
m

un
ic

at
io

n
In

te
rv

ie
w

s—
Po

st
(N

o
in

fo
rm

at
io

n
w

as
pr

ov
id

ed
re

ga
rd

in
g

tim
in

gs
)

U
K

,L
ee

ds
1

un
iv

er
si

ty
ho

sp
ita

l
C

ar
di

ac
su

rg
er

y

C
al

la
nd

et
al

37
20

11
Pa

tie
nt

-s
pe

ci
fic

sa
fe

ty
ch

ec
kl

is
tw

ith
pr

e-
,

in
tr

a-
,a

nd
po

st
op

er
at

iv
e

co
m

po
ne

nt
s

Te
am

co
or

di
na

tio
n

an
d

co
m

m
un

ic
at

io
n.

Su
rv

ey
s

an
d

ob
se

rv
at

io
ns

(f
ro

m
vi

de
o

re
co

rd
in

gs
of

re
al

O
R

s)
—

R
C

T
(T

he
st

ud
y

la
st

ed
15

m
on

th
s

in
to

ta
l.)

U
SA

,V
ir

gi
ni

a
1

un
iv

er
si

ty
ho

sp
ita

l
G

en
er

al
su

rg
er

y—
la

pa
ro

sc
op

ic
ch

ol
ec

ys
te

ct
om

y
pr

oc
ed

ur
es

on
ly

(c
on

tin
ue

d)

www.annalsofsurgery.com C© 2013 Lippincott Williams & Wilkins

166

http://www.annalsofsurgery.com/


Annals of Surgery � Volume 258, Number 6, December 2013 The Impact of Safety Checklists on Teamwork in Surgery

TA
BL

E
1.

(C
on

tin
ue

d)

A
ut

ho
rs

Ye
ar

T
yp

e
of

C
he

ck
lis

t
O

ut
co

m
e

A
ss

es
se

d∗
St

ud
y

M
et

ho
do

lo
gy

†
C

ou
nt

ry
Se

tt
in

g
Su

rg
ic

al
Sp

ec
ia

lt
y

H
ay

ne
s

et
al

38
20

11
W

H
O

Su
rg

ic
al

Sa
fe

ty
C

he
ck

lis
t

Te
am

w
or

k
cl

im
at

e
Su

rv
ey

—
pr

e/
po

st
(P

re
-

an
d

po
st

–d
at

a
co

lle
ct

io
n

la
st

ed
fo

r
2

w
ee

ks
.C

he
ck

lis
t

im
pl

em
en

ta
tio

n
la

st
ed

be
tw

ee
n

1
w

ee
k

an
d

1
m

on
th

.T
he

st
ud

y
ra

n
fo

r
1

yr
in

to
ta

l.)

Jo
rd

an
,I

nd
ia

,
Ta

nz
an

ia
,

Ph
ili

pp
in

es
,

th
e

U
ni

te
d

K
in

gd
om

,
th

e
U

ni
te

d
St

at
es

,N
ew

Z
ea

la
nd

,
C

an
ad

a

6
pu

bl
ic

ho
sp

ita
ls

,1
di

st
ri

ct
ru

ra
l

ho
sp

ita
l,

1
ch

ar
ity

ho
sp

ita
l

M
ul

tis
pe

ci
al

ty
ex

cl
ud

in
g

ca
rd

ia
c

su
rg

er
y

H
el

m
io

et
al

39
20

11
W

H
O

Su
rg

ic
al

Sa
fe

ty
C

he
ck

lis
t

C
om

m
un

ic
at

io
n

be
tw

ee
n

O
R

te
am

m
em

be
rs

,d
is

cu
ss

io
n

of
cr

iti
ca

le
ve

nt
s,

an
d

aw
ar

en
es

s
of

O
R

te
am

m
em

be
rs

’
na

m
es

Su
rv

ey
s—

pr
e/

po
st

(P
re

–d
at

a
co

lle
ct

io
n

la
st

ed
fo

r
1

m
on

th
an

d
co

m
m

en
ce

d
4

m
on

th
s

be
fo

re
th

e
ch

ec
kl

is
t

w
as

in
tr

od
uc

ed
,p

os
t–

da
ta

co
lle

ct
io

n
la

st
ed

fo
r1

m
on

th
as

so
on

as
th

e
ch

ec
kl

is
tw

as
in

tr
od

uc
ed

)

Fi
nl

an
d,

H
el

si
nk

i
1

un
iv

er
si

ty
ho

sp
ita

l
O

to
rh

in
ol

ar
yn

go
lo

gy

Ta
ka

la
et

al
(s

am
e

gr
ou

p
as

ab
ov

e)
40

20
11

W
H

O
Su

rg
ic

al
Sa

fe
ty

C
he

ck
lis

t
Q

ua
lit

y
of

co
m

m
un

ic
at

io
n

in
th

e
O

R
Su

rv
ey

s—
pr

e/
po

st
(P

re
–d

at
a

co
lle

ct
io

n
la

st
ed

4–
6

w
ee

ks
,c

he
ck

lis
tw

as
th

en
im

pl
em

en
te

d
ov

er
4

w
ee

ks
,

po
st

–d
at

a
co

lle
ct

io
n

th
en

co
m

m
en

ce
d

an
d

la
st

ed
4–

6
w

ee
ks

)

Fi
nl

an
d

4
un

iv
er

si
ty

ho
sp

ita
ls

M
ul

tis
pe

ci
al

ty

K
ea

rn
s

et
al

41
20

11
M

od
ifi

ed
W

H
O

Su
rg

ic
al

Sa
fe

ty
C

he
ck

lis
t

Q
ua

lit
y

of
O

R
co

m
m

un
ic

at
io

n
an

d
fa

m
ili

ar
ity

w
ith

te
am

m
em

be
rs

Su
rv

ey
s—

pr
e/

po
st

(P
re

–d
at

a
co

lle
ct

io
n

la
st

ed
1

m
on

th
,p

os
t–

da
ta

co
lle

ct
io

n
co

m
m

en
ce

d
3

m
on

th
s

af
te

r
th

e
ch

ec
kl

is
tw

as
im

pl
em

en
te

d.
)

U
K

1
ob

st
et

ri
c

te
rt

ia
ry

re
fe

rr
al

ce
nt

er
O

bs
te

tr
ic

s

Se
w

el
le

ta
l42

20
11

W
H

O
Su

rg
ic

al
Sa

fe
ty

C
he

ck
lis

t
C

om
m

un
ic

at
io

n
an

d
te

am
w

or
k

Su
rv

ey
s—

pr
e/

po
st

(P
re

–d
at

a
co

lle
ct

io
n

la
st

ed
4

m
on

th
s,

ch
ec

kl
is

tw
as

th
en

im
pl

em
en

te
d

ov
er

1
m

on
th

,
po

st
ch

ec
kl

is
td

at
a

co
lle

ct
io

n
th

en
co

m
m

en
ce

d
an

d
la

st
ed

4
m

on
th

s)

U
K

,L
on

do
n

1
un

iv
er

si
ty

ho
sp

ita
l

Tr
au

m
a

an
d

or
th

op
ed

ic
s

B
oh

m
er

et
al

43
20

12
M

od
ifi

ed
W

H
O

Su
rg

ic
al

Sa
fe

ty
C

he
ck

lis
t

In
te

rp
ro

fe
ss

io
na

l
co

or
di

na
tio

n,
te

am
co

m
m

un
ic

at
io

n,
an

d
fa

m
ili

ar
ity

w
ith

ot
he

r
st

af
f

m
em

be
rs

Su
rv

ey
s—

pr
e/

po
st

(P
os

t–
da

ta
co

lle
ct

io
n

to
ok

pl
ac

e
3

m
on

th
s

af
te

r
ch

ec
kl

is
t

im
pl

em
en

ta
tio

n.
N

o
in

fo
rm

at
io

n
re

ga
rd

in
g

tim
in

g
of

pr
e–

da
ta

co
lle

ct
io

n
pr

ov
id

ed
)

G
er

m
an

y,
C

ol
og

ne
1

un
iv

er
si

ty
ho

sp
ita

l
A

ne
st

he
si

ol
og

y
an

d
tr

au
m

a
ca

re

∗ F
or

ou
tc

om
e

as
se

ss
ed

,t
he

te
rm

in
ol

og
y

of
th

e
or

ig
in

al
st

ud
y

ha
s

be
en

us
ed

w
he

re
po

ss
ib

le
(i

e,
w

he
re

ve
r

a
co

ns
is

te
nt

de
sc

ri
pt

or
of

th
e

ou
tc

om
e

va
ri

ab
le

w
as

pr
ov

id
ed

).
†S

tu
dy

m
et

ho
do

lo
gy

in
cl

ud
es

th
e

tim
in

g
of

th
e

in
tr

od
uc

tio
n/

im
pl

em
en

ta
tio

n
of

th
e

ch
ec

kl
is

t-
–a

s
th

is
co

ul
d

ha
ve

co
nt

ri
bu

te
d

to
th

e
im

pa
ct

on
th

e
ou

tc
om

e
m

ea
su

re
s.

O
R

in
di

ca
te

s
op

er
at

in
g

ro
om

;W
H

O
,W

or
d

H
ea

lth
O

rg
an

iz
at

io
n.

C© 2013 Lippincott Williams & Wilkins www.annalsofsurgery.com |

167

http://www.annalsofsurgery.com/


Russ et al Annals of Surgery � Volume 258, Number 6, December 2013

TABLE 2. Summary of Teamwork/Communication Measures

Assessment Instrument
Studies Utilizing
the Instrument Instrument Description

Validity/
Reliability
Evidence

Available?

Self-report instruments
Safety Attitudes

Questionnaire
(SAQ)-Teamwork
climate subscale

24,38 Self-report instrument for measuring attitudes and perceptions in safety-related domains
in health care. Has several subscales (including a teamwork climate) and available in
different formats (including one specific to the operating room environment).
Teamwork climate consists of 14 items relating to the quality of teamwork in the
department of interest, all rated on a 5-point Likert scale.

Yes44

OR Briefing Assessment
Tool

26,27 A 17-item case-based version of the SAQ with 4 items relating to teamwork/
communication listed in the manuscripts (full questionnaire not provided). Items rated
on a 5-point Likert scale. (Team discussions are common in the ORs. Decision making
used input from relevant personnel. Surgery anesthesia worked together as a
well-coordinated team. Communication breakdowns that lead to delays in starting
surgical procedures are common.)

Yes26

Briefing Attitudes
Questionnaire Short
Version

28 A questionnaire for assessing staffs’ views of briefing using a checklist. 14 items provided
in the manuscript of which 4 were related to teamwork/communication (To what extent
do you think briefings can enhance teamwork in the operating theatre (OT)? To what
extent do you think briefings can enhance communication of team members working in
the OT? To what extent do you think debriefings can enhance teamwork in the OT? To
what extent do you think debriefings can enhance communication of team members
working in the OT?) Scoring system not described.

No

Study-specific
questionnaire

32 A questionnaire with both structured and free-text responses relating to the effect of the
checklist on interdisciplinary communication and teamwork and the burden and
average time taken to complete the tool. The authors provide the full questionnaire in
the Appendix. 2 teamwork/communication-related items rated on a 5-point Likert scale
(Briefing is an effective strategy to improve interdisciplinary communication.
Debriefing is an effective strategy to improve interdisciplinary communication.)

No

Study-specific
questionnaire

35 An 8-item questionnaire with answers provided either on a 4-point Likert scale or in
binary format. The authors provide the full questionnaire in the Appendix. One item
related to teamwork/communication (Timeout strengthens the team feeling in the
operating theatre. YES/NO)

No

Study-specific
questionnaire

37 A 24-item postcase questionnaire captured team members’ subjective measures on a
5-point Likert scale. Full scale not provided but 3 items relating to teamwork/
communication were referred to in the manuscript: satisfaction with team efficiency,
satisfaction with team communication, and situational awareness of team events.

No

Study-specific
questionnaire

38 A 6-item questionnaire designed to measure the impact of the checklist. All items provided
in the manuscript. One teamwork/communication related item (Communication was
improved through the use of the checklist), answered on a 5-point Likert scale.

No

Study-specific
questionnaire

39,40 A multiple-choice (yes, no, I don’t know, not relevant) questionnaire relating to
performance of safety checks and communication. The authors provide the full
questionnaire in the Appendix. Three teamwork/communication related items were
included (Were critical events discussed between anesthesiologist and surgeon? Was
communication successful between the team member? Was everybody aware of the
name and role of each team member?)

Yes40

Study-specific
questionnaire

41 No details of the questionnaire provided. Two teamwork/communication related items
were listed in the “Results” section (I felt familiar with others in theatre, I felt
communication in theatre had improved).

No

Study-specific
questionnaire

42 A 4-item questionnaire designed for evaluating the impact of the checklist. All items were
provided in the manuscript and answered yes, not sure, or no. One item related to
teamwork/communication (The checklist improved team communication and
teamwork).

No

Study-specific
questionnaire

43 A 19-item questionnaire using a 5-point Likert scale response system-full questionnaire
provided in the manuscript. Questions covered safety-relevant aspects of the
perioperative period, work process, and interprofessional cooperation. Multiple items
related to communication/teamwork (eg, I know all co-workers in the OR team, I
believe the teamwork in the OR is excellent).

No

Study-specific interviews 25 Interview participants were asked to describe the benefits and drawbacks of the checklist.
Interviews were informal—no description of the interview schedule/approach was
provided. Interviews were analyzed using a grounded theory approach to pick out
emergent themes regarding how the checklist complemented/conflicted existing
processes, how it was received by team members, and what effects the discussion had.

Yes25

Study-specific interviews 36 No description of interview schedule/approach provided. Interviewees were asked for
their opinion of the checklist. Interviews were then subjected to a simple qualitative
analysis that counted the adjectives used and how many related to communication.

No

(continued)
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TABLE 2. (Continued)

Assessment Instrument
Studies Utilizing
the Instrument Instrument Description

Validity/
Reliability
Evidence

Available?

Observational instruments
A theory-based instrument

to evaluate team
communication in the
operating room

29 A checklist-type tool to capture the frequency and nature of communication failures in the
OR, and any immediate consequences of these failures. Failures were categorized as
content, occasion, purpose, or audience related, and were complemented by
contextually relevant observation notes. Used by trained observers in real-time.

Yes45

Ethnographic field notes 25,30 Trained/experienced observers documented the content and process of team briefings.
Procedurally relevant communication before and after the checklist discussion was
documented. An emergent theme analysis was used to analyze the ethnographic field
notes. In one study,30 field notes were reviewed/analyzed to specifically identify
“negative events” relating to the use of the checklist. Negative events were classified
according to 5 themes: masking knowledge gaps, disrupting positive communication,
reinforcing professional divisions, creating tension, and perpetuating problematic
culture.

Yes30

The NOn-TECHnical
Skills (NOTECHS) scale

28 Items assessing 5 teamwork dimensions (range of scores 1–6): communication and
interaction (4 items); vigilance/situational awareness (3 items); team skills (4 items);
leadership and management skills (5 items); decision-making crisis (5 items). Used by
trained observers to rate behavior in simulated scenarios in real-time.

Yes46

Study-specific observations 33 One trained observer conducted real-time observations of surgical procedures in real and
rated all disruptions in surgical flow according to 1 of 4 causal categories:
patient-related, equipment or resource related, procedural knowledge issues, or
miscommunication events. Miscommunication events included verbal commands
failing to be conveyed, being conveyed incorrectly, or being incorrectly interpreted.

Yes33

Study-specific observation
notes

34 One of 4 trained observers noted all activities, verbal exchanges, the use of equipment,
and the times at which they occurred. Observation notes were retrospectively analyzed
to pick out and classify nonroutine events into 1 of 7 categories. One category related to
teamwork/communication (problems with teamwork).

Yes34

Study-specific observations 37 Evaluation of team communication and coordination from video recordings of surgical
procedures by nonblinded assessors using a 3-point scale (not done, partially completed,
completed successfully) for 5 different elements: role introductions, case presentations,
roles and responsibilities review, contingency planning, and equipment check.

No

360◦ rating instruments
360◦ OR Teamwork

Assessment Scale

31 13 teamwork-related items (eg, leadership, mutual trust, backup behavior, situational
awareness) rated on 6-point Likert scales following a procedure-–individuals rate
themselves first and then each of their OR colleagues.

Yes31

OR indicates operating room.

and perceptions of team efficiency and communication were actually
poorer in the intervention group. However, observed team perfor-
mance was rated higher in the intervention group (reported later).37

Three articles reported interdisciplinary differences regarding
the impact of the checklist. Two studies found that anesthesiologists
and nurses, but not surgeons, reported improved communication after
checklist implementation.39,40 Similarly, another study reported that
nonmedical staff were more likely to perceive an improvement in
communication than medical staff.41 Finally, Helmio and colleagues39

found that surgeons and anesthesiologists, but not nurses, reported
increased knowledge of OR team members’ names.

The 2 interview studies supported a positive impact of safety
checklists on communication in the OR, with quotes relating to im-
proved familiarity with team members, better understanding of fellow
team members’ concerns, feeling better valued as a team member, and
being more willing to “speak up” about safety concerns.25,36

Observed Teamwork/Communication
Of the 7 articles that undertook an observational methodol-

ogy, 5 reported a positive impact of the safety checklist on team-
work/communication. In 1 study, Lingard and colleagues25 high-
lighted 6 positive functions of the checklist from their ethnographic
field notes, 4 of which were related to team skills. These were pro-

moting provision of case-related information (allowing more effi-
cient and proactive planning by the team), encouraging articulation of
concern, supporting interdisciplinary decision making, and enhanc-
ing team building/camaraderie.25 In another study, the same group
reported a significant reduction in OR communication failures af-
ter checklist implementation (dropping from an average of 3.95 to
1.31 failures per case), particularly for those failures with visible
adverse consequences.29 These results were mirrored by Henrickson
and colleagues,33 who reported significantly fewer miscommunica-
tion events after checklist implementation (dropping from 2.5 to 1.17
per case). Another article reported fewer nonroutine events (or near
misses) associated with poor teamwork when the checklist was used.34

Finally, in their RCT, Calland and colleagues37 found that the quality
of team communication and coordination was rated as higher in the
intervention (checklist) versus the control (no checklist) group.

One simulation study reported mixed results. Whereas sur-
geons’ decision making was rated significantly better by experts af-
ter checklist implementation, anesthesiologists’ decision making was
rated significantly worse. Furthermore, checklist implementation had
no impact on the observed quality of communication, leadership, or
overall teamwork.28

A single study highlighted negative impacts that safety check-
lists may pose on teamwork (while acknowledging that positive
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impacts were also observed). These included disrupting positive com-
munication (eg, by the checklist itself becoming the focus and de-
tracting from the sense of exchange between the team members, or
by disrupting the natural flow of information in the OR), reinforcing
professional divisions (eg, by leaving certain individuals or profes-
sional groups out of the checking process), and creating tension (eg,
in coordinating unwilling team members, interrupting work routines,
and exposing individuals’ knowledge gaps).30

360◦ Ratings of Teamwork/Communication
Paige and colleagues31 found that peer-assessed teamwork

scores significantly increased following introduction of the check-
list but self-assessed teamwork scores did not.

DISCUSSION
Checklists are increasingly becoming part of routine prac-

tice for ensuring safety in ORs, and their use has been linked to
improved rates of mortality and morbidity.15–22 A key mechanism
through which safety checklists are intended to bring improvements
to surgical care is by promoting better teamwork and communica-
tion in the OR. This is a point often argued by checklist developers
and implementers22,23,47 yet not scientifically reviewed to date. The
current review aimed to examine the existing evidence base and to
evaluate the claim that checklists do indeed foster such team skills.

The 20 articles included in the review were heterogeneous in
terms of the methodology used to assess the impact of the checklist
on teamwork/communication, largely because team skills were not
always the primary outcome assessed. Nonetheless, there was a good
degree of concordance between the results of individual studies. The
following findings emerged:

– Self-perceptions of teamwork and communication improved fol-
lowing the implementation of safety checklists.24–27,32,35,36,39–43

– There was a reduction in visible consequences of poor communi-
cation and near-misses associated with communication errors after
the checklist implementation.29,33,34

– The observed mechanisms through which checklists improved
teamwork centered around establishing an open dialogue at the
start of the case, promoting provision of case-related informa-
tion, revealing knowledge gaps, encouraging articulation of con-
cerns, provoking a change in the care plan, supporting interdis-
ciplinary decision making and coordination, and enhancing team
“feeling.”25,26,35,43

– Where there were interdisciplinary differences in the impact of the
checklist, the evidence tends to show that OR nursing personnel
perceive maximum benefit to team working as a result of checklists,
surgeons perceive least positive impact, and anesthesiologists fall
in between.39–41

Although the evidence on the whole supports a highly func-
tional impact of safety checklists on teamwork in the OR, not all
of the findings were positive. Four studies reported mixed results,
noting some beneficial impacts on the team when using certain mea-
sures, but no benefits when using others.28,30,37,38 One study reported
worse situational awareness for anesthesiologists when a checklist
was used; however, this was based on using the checklist in just 1
simulated scenario and thus the generalizability of the findings is
limited.28 Another study outlined some of the paradoxically adverse
effects a safety checklist can have on communication.30 Whyte et al30

describe how positive communication might actually be disrupted by
the “staged” nature of the interaction that sometimes occurs during
checking. In other instances, if teams choose to maintain their positive
communications at the point in time they have always done so, rather
than waiting for the “Time-out” or checking process, the checklist
can become a redundant and even “boring” repetition of information.

This puts it at risk of becoming nothing more than a tick-box exercise,
promoting a degree of complacency in the system. Checklists might
also create a false sense of security that critical information has been
communicated, when in fact a lack of real engagement in the checking
process means that things may not have been checked as rigorously as
they would have been otherwise. In addition, if team members differ
in the degree to which they have bought into the system, a checklist
might antagonize team relationships/interactions and accentuate hier-
archy gradients. Lingard and colleagues29 emphasized that although
they observed a positive impact of their safety checklist in reduc-
ing communication failures, they also encountered several cultural
and team barriers that had challenged successful implementation of
the tool. These included a reluctance of staff to alter their habitual
workflow, a perceived threat to individual excellence, prioritization
of other tasks, staff shortages, and educational duties. Such barriers,
they advised, should be anticipated and strategically mitigated prior
to implementation of checklists.29

Limitations and Implications for Future Research
The heterogeneity of research design, methodology, and study

quality of the included articles (sample size, inclusion of method-
ological controls, etc) was recognized as a significant limitation of
the research available in this area and it meant that a formal meta-
analysis was not possible. This limitation has been recognized else-
where in a review of safety checklists.48 Many of the articles assessed
multiple end-points in addition to teamwork/communication, for ex-
ample, process measures (eg, delays, equipment issues, compliance
with procedures) and/or patient outcome measures (eg, complication
rates, mortality rates). At times this made it difficult to tease apart the
various effects being reported and to identify the impact the checklist
had on teamwork/communication skills specifically, indicating that
the number of end-points assessed at one time should be limited. In
particular, the lack of standardized, valid assessment of the quality
of teamwork/communication stood out as a weakness. Nine of the
13 survey studies reported on the use of study-specific ad hoc devel-
oped questionnaires, 7 of which had not been validated, and many
of which contained just 1 or 2 items relating to teamwork and/or
communication. Similarly, the observational tools varied consider-
ably with regard to the quality of the data available to support their
validity/reliability. Valid, reliable, and consistent assessment of team
performance is essential for making full-bodied reliable conclusions
regarding the impact of safety checklists. This would suggest that it
is necessary to take caution in interpreting the results from some of
these studies and that more focused studies are required where the
scope of the impact of checklists is limited to measuring clearly de-
fined outcomes relating to teamwork and communication dimensions
alone, and using validated, reliable scales. Several such tools are now
available for measuring the quality of teamwork, via either self-report
or observation in the OR in a scientific, reliable, and valid manner,
for example, the Teamwork Climate Sub-scale of the Safety Attitudes
Questionnaire44,49 and the Observational Teamwork Assessment for
Surgery instruments,6,50,51 respectively. By adopting these validated
tools and steering away from the use of ad hoc developed assessment
tools, standardized terminology for describing the specific team per-
formance elements being assessed can also emerge. In this review,
we found great variation in the terminology used between the studies,
which made it difficult to make cross-study comparisons and to draw
out patterns in the evidence base.

In addition to the choice of assessment tool/instrument, the
study design also varied greatly. Five of the 20 studies reviewed in-
cluded no baseline/control assessment of teamwork/communication
and thus only assessed the improvement in team skills retrospec-
tively, which has limitations. We would recommend that to make
reliable conclusions regarding the impact of checklists, future studies
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should include baseline assessments of teamwork/communication,
should take into account the need for an implementation phase (ie, an
allowance of time for the checklist to be incorporated into practice
and to iron out any initial teething problems), and then assess the
same team skills postimplementation in a longitudinal fashion such
that both initial and sustained impacts can be determined.

A final limitation of the available literature was a failure to ad-
equately associate how well a checklist was used (ie, the quality of its
implementation) with the impact it had on teamwork/communication.
Although 2 of the articles reported an overall association between in-
creased compliance with using the checklist and an improvement in
teamwork40,42 none of the articles related specific characteristics of
checklist usage (eg, who led the checks, who was present, who paused,
who contributed, how much/what information was exchanged, how
long it took) to the quality of teamwork. This will be important to
address in future research for developing an understanding of “best
practice” in using checklists in surgery. Tools for systematically as-
sessing variation in the quality of checklist usage are, therefore, nec-
essary and should be developed as part of future research in this
area.

Implications for Surgical Practice
Despite the limitations mentioned earlier, this review high-

lights a positive association between the use of safety checklists and
the quality of teamwork in the OR. This may represent one mechanism
through which safety checklists result in improvements to clinical
outcomes and compliance with clinical processes.8–15 However, the
potential adverse effects of checklists and barriers surrounding their
successful implementation that were also highlighted indicate that in-
corporating these structured tools into the busy, interdisciplinary OR
environment is unlikely to be without challenge and that the strat-
egy undertaken during their introduction may moderate the extent
of the impact they bring about.29,30,48,52 Although checklists have
clear face validity as communication and safety tools, it is important
to emphasize that just making them available in the OR or requir-
ing OR personnel to start using them does not necessarily equate to
better patient outcomes and better team working.53 Indeed, poor us-
age of a checklist can have dysfunctional effects for the team. Given
these findings, team training and education focused on instilling ef-
fective/optimal use of checklists, embedded into the OR work routine
should be provided. In addition to training, a strategic and inclusive
approach should be taken during their introduction to clinical practice.
Enlisting all stakeholders’ (ie, including OR professionals or poten-
tially also the patients) input into checklist design and customization
will likely be important in promoting buy-in and ensuring that the tool
ascribes to the frontline and end user’s logic of communication. Once
a checklist has been produced, its introduction should be planned in
advance and complemented by training and education where neces-
sary (eg, checklists can be introduced as part of wider team training
or surgical quality improvement programs, as has been reported by
some institutions).54,55 Some flexibility and accessibility to modifica-
tion (for local circumstances or for a specialty) will also be important,
and regular systematic feedback on the impact of the checklist on lo-
cal surgical performance (including process and outcome measures)
should be integrated in the implementation approach.14,48

Auditing of the use of checklists is also likely to be an area that
requires careful consideration. The audits presented in the articles
reviewed32,40,42 were very much centered around binary compliance
with checklist usage, that is, whether the checklist was completed
or not, whether the form was signed, or whether certain items of the
checklist were completed. This pattern resembles our own experience
of the audit approach commonly undertaken in hospitals in the United
Kingdom. While such audits give a broad impression of checklist
uptake, they tell us little about the degree to which the checklist

stimulates safety-related conversations between team members or
acts as a platform for interdisciplinary communication. We take the
view that more meaningful audits will emerge when we start using
tools that are able to capture how exactly checklists are actually used
within the busy OR setting on a daily basis and the implications
this has for teamwork. Such data will likely tell us much more
about whether and how checklists are becoming truly embedded
within surgical practice and also what works well/not so well when
such checklists are used (so they can be reviewed and modified as
necessary). The currently prevalent “tickbox” approach to auditing
checklist usage is not adequate.

On a wider scale, a focus on fostering a strong culture for
safety within a hospital is also important for the implementation of
checklists and other safety interventions. We hypothesize that a strong
safety culture will increase the chance of checklists being used in the
“true spirit” rather than simply being seen as a bureaucratic irritation.
When completed poorly or when lacking engagement (particularly at
a senior level), not only will checklists have the potential to disrupt
team function, but this also likely sends out a negative message that it
is not a priority to improve communication in an organization.30 This
is an important by-product of checklist implementation and we pro-
pose that it should be acknowledged and monitored at an early stage of
the implementation strategy. Finally, when implementing checklists,
it will be important to take into account the limitations of such inter-
ventions. Checklists can act as an inexpensive and potentially effec-
tive means to promote safety and communication in a team, but they
certainly cannot address underlying systemic problems—like, for ex-
ample, very low staffing levels that result in very unstable teams.53,56

It will, therefore, be important to integrate the use of safety checklists
into more comprehensive safety and quality improvement packages
that take into account such systemic problems and contextual factors
(eg, skills mix, task demands, infrastructure, technological resources,
work environment, organizational reward systems) and have the sup-
port of social networks with a shared “safety vision” that is reinforced
across the system. Well-implemented checklists are effective, but not
a panacea that can solve all problems.9,53

CONCLUSIONS
This systematic review reveals that safety checklists improve

both perceived and observed teamwork and communication in the OR.
Given the close association between teamwork and patient safety,
these results suggest that the optimization of safety checklists in
surgery should be a priority for the prevention of surgical error.
Surgeons should remain aware of the potential negative impacts a
checklist might have on communication and team function when not
used well. How a checklist is designed and implemented requires a
strategic approach, with significant input and leadership from sur-
geons and other OR professionals.
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Abstract

Objective. To evaluate the effect of TeamSTEPPS (Team
Strategies and Tools to Enhance Performance and Patient
Safety) on operating room efficiency for the otolaryngology
service at a tertiary care medical center.

Study Design. Retrospective database review.

Setting. Otolaryngology department at tertiary care medical
center.

Subjects and Methods. To assess the impact of implementing
an evidence-based patient safety initiative, TeamSTEPPS, on
operating room efficiency in the otolaryngology department,
the operative times, time lost to delayed starts, and turn-
over times during the year following the implementation of
TeamSTEPPS were compared with the values from the prior
year.

Results. The study compared 1322 cases and 644 turnovers
in the year prior to TeamSTEPPS implementation with 1609
cases and 769 turnovers in the following year. There were
no statistically significant decreases in operating room effi-
ciency in the year after the TeamSTEPPS rollout.

Conclusion. Operating room efficiency was preserved after
the rollout of a rigorous evidence-based patient safety initia-
tive that requires active participation from all operating
room team members.
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T
he modern medical system seeks to optimize patient

safety, quality, and experience, as there is increased

focus placed on the disparate levels of cost and qual-

ity in the health care system.1 The operating room (OR) is

an area of this system under particular scrutiny because it is

a high-stakes environment in terms of both risk for adverse

events and high costs.2,3 In addition, 66% of all medical

mistakes occur in ORs, and 54% of these mistakes are pre-

ventable.4 A growing body of research suggests that medical

errors are primarily due to communication failures and inef-

fective leadership within surgical teams.5 This has led to the

development and implementation of systems aimed at

improving teamwork and communication within surgical

teams.6

TeamSTEPPS (TS; Team Strategies and Tools to Enhance

Performance and Patient Safety) is one such patient safety tool

that was developed by the Department of Defense and the

Agency for Healthcare Research and Quality and has been

implemented across the nation. The program is based on 4

core competencies: leadership, situational monitoring, commu-

nication, and mutual support. The ultimate goal is to improve

communication and teamwork among healthcare teams.7 The

basis of TS in the OR is the preoperative briefing, which is

analogous to a preflight checklist in the airline safety commu-

nity.3 In each OR, a morning briefing is conducted 30 minutes

prior to the start of the first case. The attending surgeon,

attending anesthesiologist or nurse anesthetist, circulating

nurse, and OR technician are all present for the briefing, last-

ing 5 to 10 minutes. Team members are introduced by name,

and the topics typically covered are detailed in Figure 1.

Additionally, a quick debrief is conducted at the end of each

case to ensure correct instrument counts, clarify postoperative

plan for the patient, and discuss ways in which the team could
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operate more safely and effectively in the future. All team

members are encouraged to provide feedback during the morn-

ing briefing and the postoperative debriefings; this is a central

aspect of TS because it helps to eliminate rigid hierarchies that

can be detrimental to patient safety. Nonphysician team mem-

bers often have important observations that can positively

affect patient safety, but rigid hierarchies in the OR tradition-

ally would bar them from such communication.

Multiple authors have validated TS as an effective tool

that increases patient safety, team member satisfaction, and

communication,6,8 but few studies have examined its impact

on the team’s efficiency. Though improved efficiency is not

a primary goal of TS, it is important to understand how

such a program influences OR efficiency given the ever-

increasing demands on health care providers. A recent study

conducted by the urology department at our institution

showed significant improvements in OR efficiency after the

implementation of TS.8 The goal of this study was to exam-

ine the changes in efficiency within the otolaryngology

department at the same institution to evaluate whether

changes attributed to TS are universal or variable between

departments.

Methods

This study was exempt from Institutional Review Board

review at the San Antonio Military Medical Center as a

quality improvement and patient safety project. TS was

implemented in ORs at our institution on November 13,

2013, after all OR personnel had been trained in the pro-

gram using a series of didactic sessions. This study mea-

sured OR efficiency in the year preceding and the year

following the implementation of TS. A retrospective data-

base review of our institution’s OR and anesthesia logs was

conducted to measure the surgeon’s operating time, total

case time, turnover time, and on-time first start rates for the

ear/nose/throat (ENT) department. The anesthesia log

records patient movement and begins recording data when

the patient is first seen in the preanesthesia holding area.

Team members manually time-stamp a variety of events

during a case, including the time that the patient entered the

room, the time that anesthesia turned the patient over to the

surgeon, incision time, operating time, and the time that the

patient left the OR.

Various time intervals were calculated from the anesthe-

sia log for all the ENT cases to measure the team’s effi-

ciency. ‘‘Surgeon time’’ is the interval from the surgeon’s

first incision to the time that the surgeon completed the

case. ‘‘Case time’’ spans the entire time that the patient was

in the OR. ‘‘Turnover time’’ is the interval of cases logged

from the time that the patient leaves the room to the time

that the next patient enters the room. The ‘‘on-time first

start rate’’ measures how often the OR day begins at the

assigned time. An ‘‘on-time start’’ is defined as the patient

entering the OR at or before the scheduled start time for the

case, typically 7:30 AM. The turnover time data and delayed

start data are recorded daily in the institution’s computer-

ized OR log, kept by the circulating nurse. These intervals

(with the exception of on-time first start data) were all mea-

sured for a year before (November 12, 2012, to November

12, 2013) and after (November 13, 2013, to November 13,

2014) TS was implemented. The first start data were mea-

sured for only the 6 months before (May 12, 2013, to

November 12, 2013) and after (November 13, 2013, to May

13, 2014) TS began because of changes to the ENT service

OR schedule that occurred in July 2014. To evaluate the sta-

tistical significance of these intervals before and after TS,

the data were compared with a t test for the majority of the

intervals, and a chi-square test was used for the percentage

of on-time first case start data.

We began evaluating TS immediately after its implemen-

tation and did not allow for a ‘‘washout’’ interval while the

health care team became acclimated to the program. We

chose to start measuring efficiency changes immediately

after implementation because the providers had completed

extensive training before the program began, thereby obviat-

ing the need for an adjustment period. Furthermore we

Figure 1. Graphic posted in each operating room used to guide TeamSTEPPS brief/debrief.
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believe that maintaining efficiency during the initial months

after a TS rollout are essential to keeping team member

‘‘buy-in’’ for the program. Allowing for a washout interval

would therefore have weakened the relevance of our conclu-

sions. However, we did measure the efficiency intervals for

the first 6 months after TS implementation separately as a

check to examine whether there were differences in the

intervals that could be attributed to washout.

Results

The study compared 1322 cases and 644 turnovers in the year

prior to TS with 1609 cases and 769 turnovers in the year fol-

lowing the implementation of the program. Table 1 shows the

OR efficiency data before and after the TS rollout. There was

no statistically significant change in any of the efficiency

metrics after the TS rollout. Table 2 shows the OR efficiency

for the first 6 months after TS rollout, and these data show no

major differences from the 1-year intervals.

Discussion

TS has been shown to improve patient safety by fostering

better communication, teamwork, and leadership among OR

personnel.3 Due to extraordinary operating costs, hospitals

are financially motivated to minimize delays in the OR.2

Such motivation could cause hesitation in adopting TS,

despite the growing body of literature that supports its util-

ity in improving patient safety. Widespread adaptation of

TS would be difficult if it caused significant delays in and

around the OR; thus, it is important to consider the potential

for decreases in efficiency before adapting new policies or

procedures. Several other authors have suggested that TS

could, in fact, improve surgical case times and decrease OR

delays.8,9 One such study was conducted by the urology ser-

vice at our institution, and it showed decreased mean case

times within the department in the year following the imple-

mentation of TS.8 However, the study did not include data

from other surgical services. To our knowledge, there are

no published examinations of how TS affects efficiency in

an otolaryngology service.

OR times and turnover times are well-recognized mea-

sures of hospital efficiency. Not only do hospitals have

financial motivation to minimize lost time in the OR due to

high operating costs,2 but there are potential patient benefits

of decreased anesthesia time and better satisfaction due to

shorter wait times.1 The results of this study suggest that TS

is not changing OR efficiency significantly in the ENT

department at our institution. The lack of impact that TS

has had on efficiency does not reflect negatively on the pro-

gram’s overall merit, because TS is a tool aimed primarily

at improving patient safety. To the contrary, the fact that TS

does not compromise efficiency will lead to hospitals con-

tinuing it as a patient safety measure without concern for

adverse effects on the financial bottom line. Our study is

not powered to measure the impact of TS on patient safety.

Because sentinel events such as retained sponges and wrong

site surgeries are relatively rare, more data are needed to

determine if TS is having the expected positive impact on

patient safety within the ENT department.

Table 1. Operating Room Efficiency Data Collected from Anesthesia and Nursing Logs for the Year before and after TeamSTEPPS
Implementation.

TeamSTEPPS

Before After P Value

Total, n

Cases 1322 1609

Turnovers 644 769

First starts in year 497 677

First starts in 6 mo 231 336

On-time starts in 6 mo, n (%) 107 of 231 (46.3) 171 of 336 (50.8) .28

Average time, min

Turnover 35.2 41.4 .54

In room to turnover-to-surgeon 11.6 12.1 .63

Turnover-to-surgeon to surgical start 17.0 17.8 .11

Surgeon 107 111.6 .32

Total case 147 152.0 .40

Table 2. Data in 6-Month ‘‘Washout’’ Period after TeamSTEPPS
Implementation.

After TeamSTEPPS, 6 mo

Cases, n 784

Average time, min

In room to turnover-to-surgeon 13.7

Turnover-to-surgeon to surgical start 19.1

Surgeon 112.4

Total case 153.3

Shams et al
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Weaknesses of this study include its retrospective nature

and the fluidity of a large surgical department. The ENT

service performed 287 more cases with 125 more turnovers

in the year following the implementation of TS than it did

the year prior. These differences may have served as con-

founding variables if there had been a significant change in

OR efficiency in either direction. However, since efficiency

was essentially the same, it is reasonable to assume that the

departmental changes were not masking TS effects.

Additionally, we began evaluating TS immediately after its

implementation and did not allow for a ‘‘washout’’ interval

while the health care team adjusted to the program. We

chose to start measuring efficiency changes immediately

after implementation because the providers had completed

extensive training before the program began, which should

have minimized the adjustment period. Nevertheless, there

may have been some initial decrease in efficiency due to

the process change in the OR. We did examine the effi-

ciency data for the first 6 months after TS implementation

(Table 2), and the intervals were very similar to those mea-

sured at 12 months, which supports the idea that there was

minimal washout effect.

Conclusion

TS did not lead to significant changes in efficiency within

the otolaryngology surgical service in the year after its

implementation. In fact, the ENT service at a major teach-

ing hospital was able to maintain its OR efficiency despite

adopting the rigorous TS patient safety initiative. Although

TS is a highly acclaimed evidence-based method improving

patient safety and teamwork, more study is needed to deter-

mine if it can decrease sentinel events and other preventable

medical errors.
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Abstract

Objectives: To determine physicians’ perceptions of current maintenance of certification (MOC) activities
and to explore how perceptions vary across specialties, practice characteristics, and physician character-
istics, including burnout.
Patients and Methods: We conducted an Internet and paper survey among a national cross-specialty
random sample of licensed US physicians from September 23, 2015, through April 18, 2016. The
questionnaire included 13 MOC items, 2 burnout items, and demographic variables.
Results: Of 4583 potential respondents, we received 988 responses (response rate 21.6%) closely
reflecting the distribution of US physician specialties. Twenty-four percent of physicians (200 of 842)
agreed that MOC activities are relevant to their patients, and 15% (122 of 824) felt they are worth the time
and effort. Although 27% (223 of 834) perceived adequate support for MOC activities, only 12% (101 of
832) perceived that they are well-integrated in their daily routine and 81% (673 of 835) believed they are a
burden. Nine percent (76 of 834) believed that patients care about their MOC status. Forty percent or
fewer agreed that various MOC activities contribute to their professional development. Attitudes varied
statistically significantly (P<.001) across specialties, but reflected low perceived relevance and value in
nearly all specialties. Thirty-eight percent of respondents met criteria for being burned out. We found no
association of attitudes toward MOC with burnout, certification status, practice size, rural or urban
practice location, compensation model, or time since completion of training.
Conclusion: Dissatisfaction with current MOC programs is pervasive and not localized to specific sectors
or specialties. Unresolved negative perceptions will impede optimal physician engagement in MOC.

ª 2016 Mayo Foundation for Medical Education and Research n Mayo Clin Proc. 2016;91(10):1336-1345
C ertification boards emerged in the
United States in the early 20th cen-
tury to ensure the competence of

physicians completing formal training.1,2 To
accommodate concerns that physician
knowledge and skills decline over time
and that medical science changes, certification
has evolved from a one-time event to
a program of ongoing education and
assessmentdmaintenance of certification
(MOC).1,3 Each member board of the Amer-
ican Board of Medical Specialties has devel-
oped an MOC program within a 4-part
framework: professional standing, lifelong
learning and self-assessment, assessment of
knowledge and skills, and improvement in
medical practice. Maintenance of certification
has a sound theoretical rationale,4 is favorably
associated with some clinical quality mea-
sures,4,5 and many physicians support its
Mayo Clin Proc. n October 2016;91(
www.mayoclinicproceedings.org n
intent,5-8 yet substantive concerns have been
raised about the effectiveness, relevance, and
value of current MOC programs.2,6,9,10 This
controversy is evidenced by letters,11 edito-
rials,12-14 opinion polls,15 petitions,16 changes
in program structure,17 and efforts to create an
alternative certification board.18

Despite its importance in the eyes of
physicians and the public, and the vocal com-
ments of individual authors,11-14 empirical
research on physician attitudes about MOC
is surprisingly limited.5 Research in the early
days of MOC, although seminal in its time,
is now out-of-date.7 The Pennsylvania
Medical Society’s statewide cross-specialty
survey in 2014 found widespread physician
dissatisfaction with MOC in practice and
concept.19 In national surveys of board-
certified US physicians, pediatricians voiced
disinterest in and many concerns about
10):1336-1345 n http://dx.doi.org/10.1016/j.mayocp.2016.07.004
ª 2016 Mayo Foundation for Medical Education and Research
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ATTITUDES ABOUT MAINTENANCE OF CERTIFICATION
MOC20; anesthesiologists affirmed that they
value continuing certification but have con-
cerns about MOC implementation8; and
internal medicine physicians expressed dissat-
isfaction with MOC.21 A recent focus group
study among internal medicine and family
medicine physicians identified concerns about
the value, relevance, integration, and coher-
ence of and support for MOC as currently
operationalized,9 but the generalizability of
these findings remains uncertain. We are not
aware of any national cross-specialty investiga-
tions of physician attitudes and perceptions
about MOC.

A broader understanding of the current
opinions of physicians about MOC and how
opinions vary among different physician spe-
cialties and subgroups is lacking. For example,
physicians in small practices, rural commu-
nities, and productivity-based (vs salaried) po-
sitions and those later in their careers may
perceive less relevance in MOC activities or
greater difficulty meeting MOC requirements.
Given recent concerns about physician well-
ness,22,23 it is also important to determine
the relationship between burnout and MOC
perceptions. Such information could help cer-
tification boards and other stakeholders refine
and improve MOC to better meet the needs of
physicians and patients.

To address these gaps, we conducted a
cross-specialty national survey of US physi-
cians to determine physicians’ perceptions of
current MOC activities and to explore how
their perceptions vary across specialties, prac-
tice models, certification status, and level of
burnout.

METHODS
From September 23, 2015, through April 18,
2016, we surveyed licensed US physicians
via a self-administered Internet and paper
questionnaire. Survey items addressed atti-
tudes about continuing professional develop-
ment and MOC; this report focuses on those
related to MOC.

Sampling and Human Subjects
We obtained contact and basic demographic
information (specialty, sex, and practice loca-
tion) for a random sample of 4648 licensed
US physicians from the LexisNexis Provider
Data Management and Services database
Mayo Clin Proc. n October 2016;91(10):1336-1345 n http://dx.doi.o
www.mayoclinicproceedings.org
(LexisNexis Risk Solutions). Web survey
completion was tracked, but all survey re-
sponses were anonymized. We informed invi-
tees that responses would be anonymous and
offered a nominal incentive (book valued
<$12) for participation. This study was
approved by the Mayo Clinic Institutional
Review Board.

Instrument
The authors and 2 other experienced
physician-educators (R.B. and D.P.), all with
backgrounds working in academic medical
centers, integrated care delivery systems, and
medical specialty boards, created a survey
questionnaire addressing various topics related
to continuing professional development,
including 13 Likert-scale items about MOC
(quoted verbatim in Table 1; response options:
1¼strongly disagree and 7¼strongly agree).
To keep the questionnaire length manageable,
we divided it into 2 sections of approximately
equal length and allowed participants to sub-
mit the survey after completing the first sec-
tion (“primary items”); those willing to
continue could respond to the additional “sec-
ondary” items. Eight primary items addressed
concerns identified in a recent focus group
study9 (value, relevance, integration, and sup-
port), comprehensiveness in addressing pro-
fessional development needs, overall burden,
and 2 issues raised in recent discussions (cer-
tification board financial interests13,14 and
public [patient] attention to certification sta-
tus24). Five secondary items concerned the
value of MOC-related activities (self-assess-
ment activities, practice improvement activ-
ities, and preparing for the examination) in
supporting one’s professional development,
MOC’s effect on patient safety, and interest
in various MOC activities. We also inquired
about burnout25 and demographic characteris-
tics. To provide a shared context and frame-
work for participants with different
backgrounds, the questionnaire instructions
defined MOC as “a program of assessment,
continuous learning, and practice improve-
ment designed to encourage and certify
ongoing development and proficiency in key
professional competencies.”

We asked 4 continuing medical education
experts at nonaffiliated institutions to review
the full questionnaire to identify important
rg/10.1016/j.mayocp.2016.07.004
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TABLE 1. Main Survey Resultsa

Item
Mean � SD,
medianb

Agreeb,c

n/N (%)

Primary survey items
MOC activities are relevant to the
patients I seed

2.9�1.8, 2 200/842 (23.8)

MOC is worth the time and effort
required of med

2.4�1.7, 2 122/824 (14.8)

I have adequate support in completing
MOC activities

3.1�1.8, 3 223/834 (26.7)

MOC activities are well-integrated with
my daily clinical practice

2.4�1.5, 2 101/832 (12.1)

MOC provides all I need to remain a
competent physician

2.0�1.3, 2 56/827 (6.8)

MOC is a burden to me 5.6�1.7, 6 673/835 (80.6)
MOC is all about generating money for
the boards

5.2�1.7, 6 574/851 (67.5)

Patients care about my MOC status 2.1�1.5, 2 76/834 (9.1)
Secondary survey items

MOC self-assessment activities
contribute to my professional
development

3.2�1.8, 3 114/367 (31.1)

MOC practice improvement activities
contribute to my professional
development

2.8�1.7, 2 82/367 (22.3)

Studying for the board recertification
exam contributes to my professional
development

3.4�1.9, 3 138/359 (38.4)

MOC as a whole improves patient
safety

3.0�1.7, 3 80/378 (21.2)

I would like to see a broader array of
activities that qualify for MOC

5.1�1.5, 6 232/335 (69.3)

aMOC ¼ maintenance of certification.
bResponse options ranged from 1 (strongly disagree) to 7 (strongly agree). The questionnaire was
divided into 2 sections, and w55% of the respondents completed only the first section (primary
items).
c“Agree” indicates slightly agree, agree, or strongly agree.
dIndicates prespecified key item.

MAYO CLINIC PROCEEDINGS

184
omitted or irrelevant topics. Mayo Clinic Sur-
vey Research Center personnel with expertise
in questionnaire development also reviewed
items to verify structure and wording.
We pilot tested the questionnaire among 17
physicians representing anesthesiology,
dermatology, emergency medicine, family
medicine, internal medicine, neurology, pa-
thology, psychiatry, and surgery, soliciting
feedback on item relevance and wording and
revising items accordingly.

Survey Administration
We administered the Internet questionnaire us-
ing Qualtrics, a research survey administration
Mayo Clin Proc. n October 2016;91(
tool (www.qualtrics.com). Each physician was
contacted via e-mail with an individually
tracked link, followed by e-mail reminders
to nonrespondents. Those not responding
to the Internet survey within 3 months
were mailed a paper questionnaire. The
paper questionnaire had no identifying in-
formation, so that responses could not be
tracked.

Statistical Analyses
We applied standard univariate statistics to
characterize the sample; we used respondent-
reported demographic information when
available and used information from Lexis-
Nexis to fill in missing data. We explored
the possibility that nonrespondents were sys-
tematically different from respondents in 2
ways. First, we compared specialty, practice
location, and sex (ie, demographic informa-
tion from the LexisNexis database) between
respondents and nonrespondents using chi-
squared tests. Second, we compared the pri-
mary survey responses of those responding
near the end of the survey (the last 15% of re-
sponses) with those responding earlier,
because research suggests that the perceptions
of late responders closely approximate the per-
ceptions of those who never respond.26 We
also compared the distribution of respondents’
specialties against the national distribution
published in the Association of American
Medical Colleges’ Physician Specialty Data
Book 2014.27

We were able to link Internet survey re-
sponses with the respondent’s zip code. We
used the US Department of Agriculture
Rural-Urban Continuum Codes28 to classify
practice location as predominantly urban or
rural.

We identified a priori 2 perceptions (“key
items”) as most salient to current MOC practice:
those related to relevance and value. We
hypothesized that higher burnout, generalist
practice, smaller practice size, rural practice,
and productivity-based compensation would
be associated with less favorable opinions about
MOC. We planned subanalyses by specialty,
time since completion of training, certification
status, and sex without specific hypotheses.
We also evaluated hypothesized relationships
involvingMOCburden (less burdenwith higher
relevance, integration, support, nongeneralist
10):1336-1345 n http://dx.doi.org/10.1016/j.mayocp.2016.07.004
www.mayoclinicproceedings.org

http://www.qualtrics.com/
http://dx.doi.org/10.1016/j.mayocp.2016.07.004
http://www.mayoclinicproceedings.org/


TABLE 2. Demographic Characteristics of the Survey Samplea

Domain Response

n (%)

Invited (N¼4583) Respondents (n¼988)b

Specialty Anesthesiology 231 (5.1) 53 (5.4)

Diagnostic subspecialties 311 (6.8) 54 (5.5)
Family medicine 496 (10.9) 98 (10.0)

Internal medicine, general 586 (12.8) 108 (11.0)
Internal medicine subspecialties 701 (15.4) 145 (14.8)

Obstetrics-gynecology 278 (6.1) 55 (5.6)
Pediatrics 352 (7.7) 76 (7.8)

Pediatric subspecialties 95 (2.1) 44 (4.5)c

Surgery and surgical subspecialties 694 (15.2) 148 (15.1)

Other clinical specialties 821 (18.0) 197 (20.1)
Sex Male 3054 (66.6) 590 (66.2)

Female 1529 (33.4) 301 (33.8)
Region Northeast 987 (21.6) 199 (20.6)

Midwest 955 (20.9) 221 (22.8)
South 1563 (34.1) 326 (33.7)

West 1072 (23.4) 222 (22.9)
Community sized Rural 359 (7.8) 43 (7.0)

Urban 4218 (92.2) 571 (93.0)
Certification status Lifetime NA 260 (29.2)

Time-limited, current 620 (69.7)
Time-limited, not current 10 (1.1)

Burnout Feel burned out NA 309 (33.7)
Feel more callous 165 (18.0)
Either burned out or callous 349 (38.1)

Years since training 1-10 NA 181 (18.8)

11-20 280 (29.0)
21-30 285 (29.6)

>30 218 (22.6)
Practice size 1 physician NA 133 (13.6)

2-5 226 (23.1)
6-25 290 (29.7)
>25 328 (33.6)

Compensation model Salary (fixed) NA 345 (35.3)

Salary with incentives 305 (31.3)
Productivity 326 (33.4)

Practice type Self-employed NA 243 (24.8)
Medical group or hospital 465 (47.5)
Academic 179 (18.3)
Other 91 (9.3)

Race American Indian NA 6 (0.7)
Asian 131 (15.2)

Black 22 (2.6)
Pacific Islander 2 (0.2)

White 701 (81.3)
Ethnicity Hispanic NA 49 (5.9)

aNA ¼ not available.
bNumbers may not sum to 988 because of missing data. Percentages are calculated using all available data. n¼916 for burnout items.
cP<.001 compared with nonrespondents. We also compared respondents against national demographic characteristics28 and found only
small differences (see text).
dCommunity size available only for those completing the Internet survey.
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specialty, and lower burnout), integration (more
integration in larger practices), and support (less
support with productivity-based compensa-
tion). We defined generalists as non-
subspecialist family medicine, internal medi-
cine, and pediatric physicians.

We used general linear models to test asso-
ciations between MOC opinions (outcomes,
see Table 1) and respondent characteristics
(predictors, as outlined above) and to compare
opinions on primary survey items between
those who did and who did not complete
the secondary items. We calculated Spear-
man’s r to evaluate correlations among MOC
opinions and with burnout. We conducted an-
alyses using the full 1- to 7-point Likert scale,
but to simplify reporting we grouped re-
sponses of slightly agree, agree, or strongly
agree as indicative of agreement (hereafter
labeled “agree”). Because of the large sample
size and multiple comparisons, we used a
2-tailed a value of .01 to define statistical sig-
nificance in all analyses. We used SAS version
9.4 (SAS Institute Inc.).
RESULTS

Survey Response and Sample
Characteristics
Of 4648 survey invitations sent, 646 e-mails
and 223 paper questionnaires were returned
as undeliverable, along with 65 returned as
undeliverable via both e-mail and paper. We
received 988 responses (631 via Internet and
357 via paper). Using the conservative denom-
inator of 4583 potential respondents
(excluding the 65 undeliverable via either
method), our response rate was 21.6%.

Demographic characteristics of the respon-
dents and the demographic information avail-
able for those invited to participate are
reported in Table 2. About 45% of those
completing the primary questionnaire items
also completed the secondary items. Their
responses to all primary items were similar
to responses from those who did not complete
the secondary items (data not shown).

The distribution of specialties among
respondents was not statistically significantly
different from published data for all US physi-
cians27 (P>.06), except that our sample had
fewer family medicine and general internal
medicine physicians (absolute difference
Mayo Clin Proc. n October 2016;91(
w4% for both; P<.001). Respondents and
nonrespondents were comparable across all
available characteristics except that we had
more responses from pediatric subspecialists
(see Table 2).

Nearly all respondents (99%) had current
board certification (29% with lifetime certifica-
tion and 70% with current time-limited certi-
fication). Three respondents (all in practice
for �46 years) indicated they had never been
board certified; they were excluded from
further analysis.

Thirty-eight percent of the respondents met
criteria for being burned out, defined as feeling
either burned out (34%) ormore callous toward
others (18%) on at least a weekly basis.

Main Results
For each item, 74 to 103 respondents indi-
cated that the statement did not apply to
them, and 57 to 61 did not respond, leaving
824 to 851 quantifiable responses per item
(see Table 1 for detailed response informa-
tion). Twenty-four percent of physicians
agreed (ie, slightly agreed, agreed, or strongly
agreed) that MOC activities are relevant to
their patients, and 15% felt they have value
(are worth the time and effort). Although
27% perceived adequate support for MOC ac-
tivities, only 12% indicated that activities are
well-integrated into their daily routine and
81% believed they are a burden. Nine percent
believed that patients care about their MOC
status. Of those responding to the second
half of the survey, about two-thirds would
like to see a broader array of MOC activities,
whereas 31%, 22%, and 38% agreed that
self-assessment, practice improvement, and
examination preparation activities (respec-
tively) contribute to their professional devel-
opment. Supplemental Table 1 (available
online at http://www.mayoclinicproceedings.
org) contains responses for all items using
the full 1- to 7-point Likert scale.

In a planned analysis to estimate the effect of
potential nonresponse bias, we compared the re-
sponses of those responding early vs late in the
survey period and found no statistically signifi-
cant differences for any primary survey items.

Preplanned Subgroup Analyses
Table 3 shows the association between the key
items (MOC relevance and value) and
10):1336-1345 n http://dx.doi.org/10.1016/j.mayocp.2016.07.004
www.mayoclinicproceedings.org
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TABLE 3. Subgroup Analyses of Responses to Key Items by Respondent Characteristics

Domain Characteristic

Relevance, agreea Value, agreea

n/N (%) P valueb n/N (%) P valueb

Specialty Anesthesiology 14/39 (35.9) <.001 13/38 (34.2) <.001

Diagnostic subspecialties 6/37 (16.2) 1/37 (2.7)
Family medicine 35/95 (36.8) 15/94 (16.0)

Internal medicine, general 15/92 (16.3) 15/91 (16.5)
Internal medicine subspecialties 23/124 (18.5) 11/123 (8.9)

Obstetrics-gynecology 27/48 (56.3) 19/47 (40.4)
Pediatrics 13/71 (18.3) 7/71 (9.9)

Pediatric subspecialties 10/39 (25.6) 2/37 (5.4)
Surgery and surgical subspecialties 31/129 (24.0) 21/126 (16.7)

Other clinical specialties 24/159 (15.1) 17/151 (11.3)
Generalist Nongeneralist 135/575 (23.5) .99 84/559 (15.0) .91

Generalistc 63/258 (24.4) 37/256 (14.5)
Sex Male 121/519 (23.3) .36 75/508 (14.8) .62

Female 70/274 (25.5) 39/267 (14.6)
Region Northeast 40/160 (25.0) .40 19/153 (12.4) .58

Midwest 47/191 (24.6) 30/190 (15.8)
South 62/276 (22.5) 40/270 (14.8)
West 44/197 (22.3) 28/193 (14.5)

Community sized Rural 6/40 (15.0) .48 7/38 (18.4) .82

Urban 105/482 (21.8) 70/476 (14.7)
Certification status Lifetime 50/185 (27.0) .56 24/176 (13.6) .62

Time-limited, current 138/601 (23.0) 87/591 (14.7)
Time-limited, not current 3/9 (33.3) 3/10 (30.0)

Burnout No (neither burned out nor callous) 116/498 (23.3) .50 73/487 (15.0) .48
Yes (either burned out or callous) 78/316 (24.7) 44/310 (14.2)

Years since training 1-10 39/164 (23.8) .32 20/166 (12.0) .41
11-20 58/257 (22.6) 43/255 (16.9)
21-30 54/245 (22.0) 32/237 (13.5)
>30 43/156 (27.6) 23/148 (15.5)

Practice size 1 physician 30/108 (27.8) .40 19/104 (18.3) .91
2-5 42/194 (21.6) 27/186 (14.5)

6-25 65/251 (25.9) 37/248 (14.9)
>25 61/284 (21.5) 37/281 (13.2)

Compensation model Salary (fixed) 70/294 (23.8) .09 35/280 (12.5) .15
Salary with incentives 69/269 (25.7) 48/270 (17.8)
Productivity 58/271 (21.4) 38/265 (14.3)

aResponse options ranged from 1 (strongly disagree) to 7 (strongly agree). “Agree” in this table indicates slightly agree, agree, or strongly
agree. Relevance ¼ “MOC [maintenance of certification] activities are relevant to the patients I see.” Value ¼ “MOC is worth the time
and effort required of me.” Denominators vary slightly because of nonresponse to either the MOC item or the subgroup characteristic.
bP values reflect analyses of MOC attitudes using the full 1- to 7-point Likert scale.
cNon-subspecialist family medicine, internal medicine, and pediatric physicians were collectively regarded as generalists.
dCommunity size available only for those completing the Internet survey.
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prespecified demographic characteristics. The
correlation between MOC relevance and value
was moderately strong (r¼0.65; P<.001). Atti-
tudes varied statistically significantly (P<.001)
across specialties, but reflected low perceived
relevance and value in nearly all specialties.
Contrary to all our hypotheses, we found no
Mayo Clin Proc. n October 2016;91(10):1336-1345 n http://dx.doi.o
www.mayoclinicproceedings.org
significant differences for any other subgroup
analyses with relevance and value. The correla-
tions between burnout scores and relevance and
value were small and statistically nonsignificant
(all r¼�0.06 to �0.04; P>.10). Supplemental
Table 2 (available online at http://www.
mayoclinicproceedings.org) contains responses
rg/10.1016/j.mayocp.2016.07.004
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for relevance and value, by subgroup, using the
full 1- to 7-point Likert scale.

We confirmed significant correlations be-
tween MOC burden and MOC perceptions
of relevance, support, and integration
(r¼�0.55, r¼�0.42, and r¼�0.49, respec-
tively; P<.001), but the magnitude of correla-
tion was lower than that between relevance
and value. The association between burden
and generalist specialty did not reach statistical
significance (85% [220 of 260] for generalists
and 79% [446 of 566] for nongeneralists;
P¼.02). The correlation between burden and
burnout was statistically significant (P<.001)
but accounted for only 2% of the variance in
scores (r¼0.15 for both burnout measures).

We did not confirm expected associations
between MOC support and compensation
model or between MOC integration and prac-
tice size (P�.19).

Exploratory Analyses
In exploratory analyses, we found no associa-
tion between the desire for various MOC activ-
ities and MOC relevance and value (r¼�0.01
and r¼�0.05, respectively; P�.39). We did
find moderate correlations between the item
about MOC generating money for the boards
and MOC relevance and value (r¼�0.49
and r¼�0.46, respectively; P<.001).

DISCUSSION
In this national survey of US physicians, we
found that physicians perceived that current
MOC activities have little relevance or value
and are neither well-supported nor well-
integrated into their clinical practice. More
than 80% agreed that MOC is a burden. Phy-
sicians also did not believe that patients care
about their MOC status. In a smaller subsam-
ple, physicians viewed MOC activities related
to self-assessment, examination preparation,
or practice improvement as contributing only
modestly to their professional development.
Between-specialty differences were typically
small. We found no association between
MOC perceptions and other respondent char-
acteristics including burnout, time-limited or
lifetime certification, practice size, rural or ur-
ban practice location, productivity vs salaried
compensation, or time since completion of
training.
Mayo Clin Proc. n October 2016;91(
Limitations and Strengths
The response rate leaves uncertainty about
how well our findings reflect the attitudes of
nonresponding physicians. If those with
strong MOC beliefs (favorable or unfavorable)
preferentially responded, it could have biased
results; however, the decision to respond
could also have been prompted by beliefs
about other survey topics (eg, continuing pro-
fessional development). Moreover, demo-
graphic characteristics of respondents were
similar to those of nonrespondents and the
distribution of specialties among respondents
generally mirrors that of US physicians. We
also found that those responding late (ie, after
several reminders) had attitudes similar to
those responding early. To the extent that
late responders’ attitudes approximate those
who never responded,26 this provides some
reassurance that our findings do not underre-
present nonrespondents.

Our survey items did not address all cur-
rent issues affecting MOC, but we tried to
address key issues noted in recent research
and editorials.8,9,13,14,19,20 We framed ques-
tionnaire items to focus on physicians’ atti-
tudes and perceptions rather than asking
respondents to estimate or recall specific facts.
We acknowledge that responses may reflect
misconceptions about MOC, but maintain
that physician perceptions are nonetheless
vitally important. We did not ask respondents
to speculate about solutions.

We note that nearly all respondents had
current certification, which differs from the
known distribution of currently certified US
physicians (w80%29). Our findings may not
apply directly to those not currently certified,
but do apply to those with lifetime or main-
tained certification. We did not ask whether
respondents had personally completed an
MOC cycle and cannot tell how much a re-
spondent’s beliefs are based on personal expe-
riences with MOC vs observations and other
information sources. However, data on time
in practice suggest that at least half of respon-
dents had likely completed an MOC cycle. We
further suggest that beliefs based on antici-
pated challenges are still relevant to conversa-
tions surrounding MOC.

Strengths include the nationwide cross-
specialty sample that closely mirrors US
10):1336-1345 n http://dx.doi.org/10.1016/j.mayocp.2016.07.004
www.mayoclinicproceedings.org
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physician demographic characteristics27;
exploration of responses by specialty, location,
and other subgroups with specific hypotheses
for most analyses; and ample power for these
analyses. We followed a robust process of
questionnaire development, including item
generation by experienced educators with
diverse backgrounds, review by 4 external ex-
perts, and pilot testing among physicians rep-
resenting several diverse specialties. We also
adhered to best practices in survey implemen-
tation and delivery, including use of a dedi-
cated survey research center.

Integration With Previous Research
This is, to our knowledge, the first cross-
specialty national survey exploring physician
attitudes about MOC. Beyond the issues
addressed in previous studies, our survey
items focused on the integration and burden
of MOC, the boards’ perceived financial con-
flict of interest, and the desire for a broader
array of MOC activities. Our findings of dissat-
isfaction with MOC are consonant with a
recent cross-specialty survey in Pennsylvania19

and with national surveys of pediatrics20 and
internal medicine.21 Our results also corrobo-
rate the findings of a regional focus group
study,9 in that perceived relevance, value, sup-
port, and integration all seem to be lacking in
current MOC programs.

However, some studies8,30,31 have found
more favorable attitudes both for MOC gener-
ally and for specific MOC activities. Some dif-
ferences may be attributed to wording of
items. For example, previous surveys indicate
that physicians believe that patients value
board-certified physicians,8,20 but that patients
may not care about maintenance of certifica-
tion.20 Of course, physician beliefs may not
reflect patients’ true preferences.24 Other differ-
encesmay be due to differences in specialty. For
example, a survey of anesthesiologists8 found
that 35% disagreed with the statement
“MOCA [MOC Anesthesiology] is not relevant
to my practice” and that 59% to 82% agreed
that various components of MOCwere relevant
to a physician’s practice. In our sample, anes-
thesiologists (along with obstetricians/gynecol-
ogists) perceived somewhat greater MOC
relevance and value than did physicians in other
specialties, suggesting that specialty-specific
factors may be influential. Other studies
Mayo Clin Proc. n October 2016;91(10):1336-1345 n http://dx.doi.o
www.mayoclinicproceedings.org
involving emergency medicine physicians also
revealed favorable attitudes toward MOC
examination-related tasks31 and lifelong
learning activities.30

Physicians’ perceptions must be counter-
balanced by societal demands for competent
physicians and high-quality care and for pub-
lic accountability in this regard.2,32 Although
limited research suggests that MOC helps to
achieve these goals,33-35 the extent and value
of these benefits remain controversial.36,37

Implications
The uniform dissatisfaction across subgroups
and survey items suggests that the problems
with MOC are ubiquitous and pervasive, not
localized to specific sectors, and that all ele-
ments of MOC may warrant similar efforts to
improve. It is clear that to meaningfully engage
physicians, MOC will need to change. What
remains unclear is how to structure MOC pro-
grams that provide tangible value and
adequate support to physicians, and prepare
them to meet the needs of patients and society.
The American Board of Medical Specialties
and its member boards are simultaneously
implementing and investigating innovative ap-
proaches to address these issues.3,17,38-40 Indi-
vidual physicians also need to be engaged in
this process of change, providing meaningful
feedback and constructive suggestions that
will enable the evolution and improvement
of MOC programs.

Most physicians agree with the concept of
lifelong learning,6,9,41 and research has found
associations between board certification and
favorable patient outcomes.4,5,33,34 However,
evidence is presently lacking about how cur-
rent formal programs of maintenance of certifi-
cation contribute to lifelong learning beyond
what physicians would spontaneously do
(eg, learning while caring for patients) and
how MOC can be made less burdensome
while achieving the same aspirational
goals.9,30,32,42 For example, evidence confirms
that physicians cannot self-assess their
learning needs43,44 and that they receive inad-
equate feedback on their clinical perfor-
mance.45,46 To the degree that MOC
supports identification and remediation of
learning gaps, it serves a useful purpose.31,47

Additional empirical evidence to support
these and other benefits and to guide the
rg/10.1016/j.mayocp.2016.07.004
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implementation of interventions that promote
meaningful learning is needed.

Finally, physician perceptions must be
taken seriously and at face value. Beliefs could
reflect misperceptions about MOC program
requirements, available supports, board fi-
nances, or benefits to self and patients, but be-
liefs must be acknowledged, concerns
addressed, misperceptions corrected, and evi-
dence provided. Rhetoric alone will not suf-
fice. Before we can expect physicians to truly
embrace MOC, they will need to spontane-
ously recognize its relevance, coherence, inte-
gration, support, and, most importantly,
value to themselves and the patients they
serve.
CONCLUSION
Dissatisfaction with current MOC programs is
widespread. Certification boards, individual
physicians, and other stakeholders will need
to collaborate to continue creating and
improving programs that ensure physician
competence, support lifelong learning, mini-
mize burden, and add value for physicians
and patients.
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Complications and Legal Outcomes of Tonsillectomy Malpractice
Claims

Andrew N. Stevenson, DO; Charles M. Myer III, MD; Matthew D. Shuler, JD; Peter S. Singer, JD

Objectives/Hypothesis: To review malpractice cases involving complications following tonsillectomy.
Study Design: Retrospective analysis at a tertiary medical center of jury verdict reports within the LexisNexis (Dayton,

OH) database submitted after tonsillectomy malpractice cases.
Methods: The LexisNexis MEGA Jury Verdicts and Settlements database was reviewed from 1984 through 2010 for com-

plications resulting from tonsillectomy. Data including year of case, surgical complication, injury, case result, and judgment
awarded were collected and analyzed.

Results: One hundred seventy-eight reports met inclusion criteria and were reviewed. Postoperative bleeding was the
most common complication (33.7%), followed by anoxic events (16.9%), and impaired function (15.7%). Patient death
occurred in 40.4% of reports and was most frequently associated with postoperative bleeding (54.2%), followed by anoxic
events (18.1%), and postoperative medication issues (16.7%). Monetary awards were available in 24.7% of reports. Anoxic
event was noted to have the highest median award at $3,051,296, followed by postoperative medication at $950,000.

Conclusions: Tonsillectomy carries a large amount of risk from a malpractice standpoint. Postoperative bleeding is the
complication most commonly associated with malpractice claims, but may not carry the greatest overall risk from a patient
care or monetary standpoint. Hypoxic and anoxic events, although less common, appear to carry more morbidity for the
patient and are associated with greater settlements and judgments in malpractice claims. Tonsillectomy continues to carry a
significant mortality risk, albeit infrequent, and a high level of vigilance should be employed to help reduce these risks.

Key Words: Tonsillectomy, malpractice, litigation, settlement, complications.
Level of Evidence: 4.
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INTRODUCTION
Identification and minimization of surgical compli-

cations is of great importance to all surgeons. It leads to
increased safety and improved patient outcome and care.
Additionally, it is of great importance that all physicians
have a better understanding of what situations lend
themselves to increased exposure from a malpractice
standpoint. One area in which otolaryngologists continue
to be particularly vulnerable is with tonsillectomies.
There are a number of circumstances that can lead to
morbidity and mortality when a tonsillectomy is per-
formed, including airway fires, hypoxic events, and
bleeding, not to mention innumerable unusual events
that may present themselves throughout one’s career.
There have been a number of studies that looked at the
complications of tonsillectomies and the legal ramifica-
tions that have ensued, which have demonstrated that

bleeding and burn injuries are the most commonly
reported adverse events.1 Additionally, an attempt has
been made to attach a monetary value reached in settle-
ments or judgments to some of these adverse events.2

This study examined the outcomes of tonsillectomy
malpractice cases over the last 26 years in an effort to
better illustrate what types of injuries are most com-
monly encountered and how they may be avoided. In
addition, we attempted to see if certain injuries are
more likely to lead to greater settlements or judgments
against the defendant physicians.

MATERIALS AND METHODS
The MEGA Jury Verdicts and Settlements database main-

tained by LexisNexis (Dayton, OH) was used to search all
reported jury verdicts and settlements from 1984 through 2010.
Jury verdict reports are summaries of legal cases that provide
information including case issues, date, injury, plaintiff, defend-
ant, and disposition, including any judgment awarded or
settlement reached. Jury verdict reports are voluntary submis-
sions and the amount of information in each case varies
significantly. Therefore, they do not represent a comprehensive
and all-inclusive account of every medical malpractice claim.
This study was exempt from review by an institutional review
board because no human subjects were involved and no pro-
tected patient information was reviewed.

The MEGA Jury Verdicts and Settlements database was
searched using ‘‘tonsillectomy’’ and ‘‘malpractice’’ as search
terms. Specific information obtained from each report (if avail-
able) included year of case, alleged surgical complication,
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alleged injury, case result, and any monetary judgment awarded
or settlement that was reached. Cases were excluded if the
injury was a result of another surgical procedure, if another
surgical procedure was performed in addition to tonsillectomy
with or without adenoidectomy, or if it was a duplicate report.
Additionally, reports were excluded if the amount of information
was not enough to be useful in this study.

RESULTS
The database search returned 365 jury verdict

reports with keywords ‘‘tonsillectomy’’ and ‘‘malpractice.’’
Each report was reviewed for relevancy and amount of
information contained within. One hundred forty-three
reports were duplicates. Seven were excluded because
another procedure besides adenoidectomy had been per-
formed as well as tonsillectomy. Thirty-seven were
excluded because the amount of information available in
the report was not sufficient to be included in this study.
This left 178 cases from 1984 through 2010 that met the
inclusion criteria (Fig. 1).

Complications
Complications were grouped into several categories

based on information obtained from the jury verdict
reports (Table I). The most common complication was
postoperative bleeding, accounting for 60 of the 178
cases (33.7%). This included claims for bleeding (extend-
ing hospital stay, need for blood products) and for
airway issues that arose secondary to postoperative
bleeding (aspiration of clots). Anoxic events either intra-
operatively or postoperatively occurred in 30/178 cases

(16.9%). Complications causing impaired function such
as nerve damage, impaired swallowing, or altered taste
were noted in 28/178 cases (15.7%). Other categories
included 19 miscellaneous events that occurred intraop-
eratively (10.7%), 13 oral burns (7.3%), 12 events caused
by postoperative medications (6.7%), 11 postoperative
infections (6.2%), and five airway fires (2.8%).

Mortality
Seventy-two patients (40.4%) died and 106 cases

(59.6%) resulted in patient injury. Postoperative bleeding
was the most frequently noted fatal complication (39/72;
54.2%), followed by anoxic events (13/72; 18.1%), and post-
operative medication issues (12/72; 16.7%) (Table II).
Several categories not associated with loss of life included
airway fires, functional impairment, and oral burns.

Judgments/Settlements
Data pertaining to either awarded judgments or

financial settlements were available in 44 of 178 reports
(24.7%). The mean monetary payment was $2,388,075
and the median payment was $625,000. Complications
resulting in patient death had mean and median pay-
ments of $1,227,731 and $950,000, respectively,
compared to complications resulting in injury with pay-
ments of $3,191,389 and $350,000. The complication
with the greatest median payment was anoxic events at
$3,051,296; followed by postoperative medication events,
$950,000; postoperative bleeding, $600,000; and intrao-
perative miscellaneous events, $557,500 (Table III).

Fig. 1. Selection of jury verdict reports for analysis.

TABLE I.
Complication Categories (N 5 178).

Complication No. (%)

Postoperative bleeding 60 (33.7)

Anoxic event 30 (16.9)

Impaired function 28 (15.7)

Intraoperative miscellaneous 19 (10.7)

Oral burn 13 (7.3)

Postoperative medication 12 (6.7)

Infection 11 (6.2)

Airway fire 5 (2.8)

TABLE II.
Mortalities From Complications (n 5 72).

Complication No. of Deaths % of All Deaths

Postoperative bleeding 39 54.2

Anoxic event 13 18.1

Postoperative medication 12 16.7

Intraoperative event 5 6.9

Infection 3 4.2

Airway fire 0 0

Oral burn 0 0

Impaired function 0 0

TABLE III.
Indemnity by Complication.

Complication
Mean Payment

($US)
Median Payment

($US)

Anoxic event 9,017,379 3,051,296

Postoperative medication 1,710,445 950,000

Postoperative bleeding 1,213,352 600,000

Intraoperative miscellaneous 574,625 557,500

Infection 350,000 350,000

Impaired function 619,678 275,000

Oral burn 289,685 180,000

Airway fire No Data No Data
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DISCUSSION
Tonsillectomies are one of the most common proce-

dures performed by otolaryngologists in the United States
with over 700,000 performed every year.3 Appropriate
indications for tonsillectomy have been developed, and it
is generally regarded as a safe procedure that is usually
performed on an outpatient basis.4 Multiple studies have
shown the most frequent complications associated with
tonsillectomy are postoperative bleeding, emesis, dehy-
dration, and poor oral intake.5–8 Complications causing
death are even more remote and are reported to occur at
a rate of one per 16,000 to 25,000 cases.9,10 Even with the
low rate of complications reported with tonsillectomies, it
represents an area of relatively great liability exposure
for the otolaryngologist.

In this analysis, we have again shown that bleeding
represents a significant portion of the malpractice claims
against surgeons (33.7%), which is in agreement with
previously reported findings. Bleeding complications
included cases with excessive blood loss requiring trans-
fusions as well as additional medical care. Cases were
also included in the bleeding category if the complication
occurred during control of the postoperative bleed, such
as aspiration of clot. Postoperative bleeding has been a
well-established risk of tonsillectomy, with a rate of
approximately 2% to 4%.6,7,11 In a study by Windfuhr
et al. evaluating sequela of serious post-tonsillectomy
bleeding in children, 29/55 patients had repeat episodes
of bleeding, 4/55 had neurological sequela, and 19/55
died as a result of their serious post-tonsillectomy bleed-
ing.12 In our series, postoperative bleeding represented
the third highest median payment at $600,000. In the
two cases with the highest payments, the complication
was not directly related to blood loss but to airway com-
plications as a result of the bleeding. A $5.35 million
settlement was reached for ‘‘difficult intubation second-
ary to bleeding’’ resulting in anoxic brain injury, and a
$3.0 million settlement was reached because of death
secondary to aspiration of blood. This indicates that
although postoperative bleeding remains an important
source of malpractice, blood loss may not be the only
complication, and an important focus should continue to
be a safe and stable airway.

Hypoxic/anoxic events either intraoperatively or
postoperatively were shown to be a major source of mal-
practice claims (16.9%). This is in agreement with a
2008 study by Morris et al., which identifies postopera-
tive respiratory complications as a frequent cause of
death or major injury in malpractice cases.2 Hypoxia in
the postanesthesia care unit (PACU) is a common event,
occurring in 46% to 55% of surgical cases, but it is usu-
ally detectable and treatable without any adverse
effects.13–15 Interesting reports in our study included
compression of the endotracheal tube by the mouth gag
leading to hypoxia, an excessively large endotracheal
tube causing airway edema and subsequent hypoxia,
aspiration of a scab leading to asphyxiation post-
operatively, and failure to provide oxygen during
cardiopulmonary resuscitation. Some of these events are
truly odd occurrences that may be unavoidable. They
should, however, serve as a reminder to all otolaryngolo-

gists to have solid indications for performing surgery
that are documented appropriately and to be aware and
involved in all aspects of patient care when possible.
Anoxic events were associated with the greatest median
compensation paid to plaintiffs at almost $3.1 million
per case. This coincides with the Morris study reporting
the mean indemnity of postoperative respiratory compli-
cations at $3.06 million.2 The reports with the greatest
monetary payments also were noted to be associated
with an anoxic event. The three greatest payments in
our study included $45 million for intraoperative
hypoxia, $13.9 million for hypoxia in the PACU, and
$5.7 million for failure to monitor postoperatively
leading to hypoxic brain injury. This information
provides evidence that hypoxic events, both intraopera-
tively and postoperatively, are one of the most common
sources of malpractice claims, the costliest to resolve,
and among the most devastating to both patients and
their families.

Recently, the use of narcotic pain medication in chil-
dren postoperatively has come under scrutiny. There are
multiple reports of anoxic brain injury or intoxication
attributed to the use of codeine or codeine-containing
products.16,17 These cases involve patients with
increased cytochrome P450 2D6 (CYP2D6) activity who
are ultrarapid metabolizers of codeine to its active form
of morphine.18 This leads to increased accumulation of
morphine and subsequent respiratory depression or
arrest. Conversely, patients may also be slow metaboliz-
ers of codeine, which can lead to increased pain
postoperatively. In this analysis, complications from
postoperative medication were seen in 6.7% of all
reports. This is consistent with a previous reports from
Simonsen et al. in 2010 showing that 5.8% of malprac-
tice claims were medication related.1 That being said, in
our study it was associated with the second greatest
indemnity with a median payment of $950,000 per case.
Additionally, all 12 cases associated with postoperative
medication led to death of the patient. This indicates
that, although these complications are somewhat rare,
the ramifications can be devastating both clinically and
legally. Several strategies can be implemented to help
reduce the possible morbidity with postoperative pain
medication. A genetic test identifying mutations in
CYP2D6 is available that helps categorize patients based
on metabolism of codeine.19,20 Use of this screening test
can detect patients who may be at increased risk of an
adverse event, or alternatively, may not receive any pain
relief from postoperative codeine use. The test is costly
at the present time and not really clinically applicable.
As a result, another strategy may be to increase the age
limit for which codeine is used postoperatively. At our
institution, codeine is not given to any child under 6
years old in an attempt to decrease the exposure to
patients who are at the most risk of respiratory depres-
sion. This topic is clearly an area of controversy, and the
postoperative pain control regimen should be based on
the individual patient and physician.

Airway fires and oral burns are consistently
reported as complications of tonsillectomy. Previous
reports have shown oral burns to be a frequent cause of
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malpractice claims (18.2%).1 In our series, oral burns
were the cause of 7.3% of malpractice claims and had
the lowest median payment of $180,000. This may be
because oral burns are a very preventable complication
with relatively low morbidity when they do occur.
Airway fires were also an infrequent complication
(2.8%). This is due most likely to the recent increased
vigilance of anesthesia, surgeon, and operating room
staff in preventing surgical fires over the last several
years.21–23

Informed consent in combination with patient and
family communication are also essential to minimizing
psychological morbidity in the setting of a postoperative
complication. Fully detailing the potential risks, bene-
fits, and alternatives prior to any procedure is essential
to establishing a good physician-patient relationship.24

This allows the patient to make an informed decision on
whether to proceed with an elective surgery such as ton-
sillectomy and establishes clear expectations to
postoperative outcomes. Also, documentation of informed
consent in the patient’s note, instead of just a signed
surgical consent form, is associated with a significantly
decreased indemnity risk.25 A majority of patients who
have postoperative complications do not pursue legal
action.26 Communicating with patients who experience a
complication can help improve the physician-patient
relationship and reduce exposure to a malpractice
claim.27 When a complication does occur, patients who
experience good communication with their provider tend
to perceive a no-fault event rather than assigning mali-
cious intent or incompetence to the surgeon.28

CONCLUSION
Tonsillectomy continues to be a procedure that car-

ries a relatively large amount of risk from a medicolegal
and patient-care standpoint. There are multiple compli-
cations both intraoperatively and postoperatively that
may expose the surgeon to a malpractice claim, and
more importantly, lead to increased morbidity for the
patient. Postoperative bleeding is the complication that
is most commonly associated with malpractice claims
but may not carry the greatest overall risk with respect
to settlements or judgments. In contradistinction, anoxic
and hypoxic events, although less common, are much
more costly when the subject of a medical malpractice
claim. Mortality from these complications continues to
be a rare but a real possibility, and the otolaryngologist
should be vigilant in all aspects of patient care to
avoid them.
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Lasers and Losers in the Eyes of the Law
Liability for Head and Neck Procedures
Peter F. Svider, MD; Michael A. Carron, MD; Giancarlo F. Zuliani, MD; Jean Anderson Eloy, MD; Michael Setzen, MD;
Adam J. Folbe, MD

IMPORTANCE Although some have noted that malpractice litigation may be “plateauing,”
defensive medical practices are pervasive and make up a considerable proportion of the
“indirect” costs medicolegal issues contribute toward our health care system. Accordingly,
these trends have spurred considerable interest in characterizing factors that play a role in
alleged medical negligence, along with outcomes and awards.

OBJECTIVES To conduct a focused examination of malpractice litigation regarding laser
procedures in the head and neck and to determine the reasons for initiating litigation as well
as outcomes and awards.

DESIGN AND SETTING Retrospective analysis of the WestlawNext legal database,
encompassing publicly available federal and state court records, to identify malpractice cases
involving laser procedures in the head and neck.

MAIN OUTCOMES AND MEASURES Outcomes, awards, defendant specialty, and other
allegations.

RESULTS Most cases (28 [82%]) included in this analysis involved female plaintiffs. Of 34
cases, 19 (56%) were resolved with a defendant verdict. The median indemnity was
$150 000, and dermatologists, otolaryngologists, and plastic surgeons were the most
commonly named defendants. The most common procedures were performed for
age-related changes, acne scarring, hair removal, and vascular lesions, although there were
also several rhinologic and airway cases. Of all cases, 25 (74%) involved cutaneous
procedures, and common allegations noted included permanent injury (24 cases [71%]),
disfigurement/scarring (23 [68%]), inadequate informed consent (17 [50%]),
unnecessary/inappropriate procedure (15 [44%]), and burns (11 [32%]). Noncutaneous
procedures had higher trending median payments ($600 000 vs $103 000), although this
comparison did not reach statistical significance (P = .09).

CONCLUSIONS AND RELEVANCE Procedures using lasers represent a potential target for
malpractice litigation should an adverse event occur. Although cutaneous/cosmetic
procedures were noted among cases included in this analysis, as well as other head and neck
interventions, otolaryngologists were more likely to be named as defendants in the latter
category. Although cases had modest indemnities compared with prior analyses, the
potential for significant amounts was present. Inclusion into the informed consent process of
specific factors detailed in this analysis may potentially decrease liability. In addition,
physicians and patients should undergo comprehensive discussion regarding expectations as
well as contingencies should adverse events occur.

LEVEL OF EVIDENCE 4.
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A n increasingly litigious environment has characterized
health care delivery in the United States during the past
3 decades.1-5 Although some have noted malpractice liti-

gation may be “plateauing,” defensive medical practices are per-

vasive and make up a considerable proportion of the “indi-
rect” costs medicolegal issues contribute toward our health care
system.6-10 Accordingly, these trends have spurred consider-
able interest in characterizing factors that play a role in alleged
medical negligence, along with outcomes and awards. Jalian et
al11 recently examined common causes of injury in cutaneous
laser surgery, noting that “hair removal” was the most com-
monly litigated procedure and that “lack of informed consent”
was present in nearly one-third of cases. No analysis, was noted,
however, regarding anatomic sites of injury. In our current analy-
sis, we were interested in conducting a focused examination of
litigation regarding cases in the head and neck, as close prox-
imity of critical structures harbor the potential for significant
functional sequelae that may adversely affect quality of life. Con-
sequently, we hypothesized that laser-related negligence in the
procedures in the head and neck, including the face, is prob-
ably associated with higher payments in cases resolved with a
jury awarding damages or an out-of-court settlement.

The use of lasers increasingly encompasses procedures be-
yond those related to cosmetic and cutaneous consider-
ations, particularly in otolaryngology.12-20 As such, as part of
a focused examination on negligence in the head and neck, we

Figure 1. Search Terms and Results

“Medical malpractice” AND laser
AND

scalp OR head OR neck OR face OR ear OR cheek OR eyebrow OR forehead
OR chin OR nose OR lip OR mouth OR “oral cavity”
OR throat OR larynx OR laryngeal OR “vocal cord”

8 Duplicates
4 With laser part of procedure 

not reason for litigation

15 Ophthalmologic

9 Not head and neck
38 Not laser

108 Cases

34 Head and neck cases

A total of 34 malpractice litigation cases concerning laser procedures in the
head and neck were identified.

Figure 2. Characteristics of Cases Included in This Analysis

0

7
$977

$200 ($2.2-$1665)

$103 ($50-$600)

6

Ca
se

s,
 N

o.

5

4

2

3

1

0

12

8

10

Ca
se

s,
 N

o.

6

4

2

A

C

B

Derm

Age Acne Hair Other
Cutaneous

Vascular Rhinologic Airway Oral Other

Oto Plastic Unsp Anes Oculo Other

Defendant 56%

Settlement 12%

Plaintiff 32%

$90 $100

$253 $50

$1665

$475$400

Defendant specialty

A, Overall outcomes and median payments, given in thousands of dollars, with
ranges in parentheses. B, Specialty of physician defendants. Anes
indicates anesthesiology; Derm, dermatology; Oculo, oculoplastic surgery
(fellowship-trained surgeons); Oto, otolaryngology; Plastic, plastic surgery; and
Unsp, unspecified. C, Indications for procedures/types of procedures included
in current analysis. Acne indicates resurfacing for acne marks; age, cutaneous

laser resurfacing for age-related changes; hair, hair removal; oral,
oral/oropharyngeal; and vascular, removal of vascular lesions. Median payments
(in thousands of dollars) for each type of procedure are noted above bars. B and
C, Top portions of bars represent plaintiff decisions; middle portions,
settlements; and bottom portions, defendant decisions.
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were also interested in examining the occurrence of litigation
regarding noncosmetic causes. Our objectives were to exam-
ine relevant cases for such factors as outcome, awards, and
other allegations present in malpractice litigation, including
both specific injuries as well as general considerations. For ex-
ample, in addition to perceived deficits in informed consent,
a previous analysis of negligence regarding cranial nerve in-
jury found that the requirement of additional reparative pro-
cedures as well as allegations that a procedure was unneces-
sary or inappropriate were factors that may influence trial
outcomes.21

Methods
We used the advanced search function of the WestlawNext da-
tabase (Thomson Reuters) to identify jury verdict and settle-
ment reports spanning from 1992 to October 2013, using the
search terms illustrated in Figure 1. This database draws from
court proceedings progressing to the point of inclusion in pub-
licly available federal and state court records. Although some

jurisdictions include attorney-reported cases,22,23 nonvolun-
tary (ie, confidential) reports are available from most jurisdic-
tions and are labeled with such terms as confidential, anony-
mous, or Jane Doe/John Doe. Along with the comprehensive
detail available in most court reports, WestlawNext’s ease of
use (for the layperson without legal expertise) makes it a widely
used resource within and beyond the legal community, and it
has consequently been valuable in a multitude of medicolegal
analyses.21-48 We comprehensively examined each court rec-
ord, recording plaintiff age and sex, specific issues put for-
ward in litigation, and case outcomes. All data were collected
in October 2013.

Because monetary values did not follow a symmetric dis-
tribution, jury awards and out-of-court settlements were com-
pared as appropriate using nonparametric statistical analysis
with Mann-Whitney tests. The threshold for significance was
set at P < .05, and SPSS software (version 20; IBM) was used
for statistical analysis.

Results
Most cases included in this analysis involved female plain-
tiffs (82%). The median plaintiff age was 46 years (range, in-
fancy to 83 years). Of 34 cases (Figure 2), 19 (56%) were re-
solved with a defendant verdict (Figure 2A). Aggregate
payments (including verdict awards and settlements) totaled
$6.55 million. Median jury-awarded damages were greater than
out-of-court settlements ($200 000 vs $102 750), although this
difference was not statistically significant (P = .30). Derma-
tologists were the most frequently named physician defen-
dants (11 cases [32%]), and otolaryngologists and plastic
surgeons were equally represented (6 cases each [18%])
(Figure 2B). In addition, 3 cases had litigation involving non-
physician defendants. The most frequent procedures
included laser treatment for age-related changes, followed by
revision of acne marks and hair removal (Figure 2C). Nearly
three-quarters of procedures were for cutaneous conditions,
and the other most frequent allegations raised in litigation in-
cluded sustaining permanent injury, disfigurement or scar-
ring, inadequate informed consent, and undergoing unneces-
sary or inappropriate procedures (Figure 3). Procedures for
noncutaneous conditions and cases with informed consent

Figure 3. Alleged Factors Most Frequently Raised in Litigation
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Top panel depicts specific alleged injuries; bottom panel, types of procedures
and allegations not regarding specific injuries. Additional indicates additional
procedures required because of adverse event; CO2, cases in which use of a
carbon dioxide laser was explicitly mentioned (most others did not specify laser
type); consent, alleged deficits in informed consent; cutaneous, cutaneous
procedure; delay, delay in diagnosis of complication; Disf, poor cosmesis,
disfigurement, or scarring; Hyper, hyperpigmentation; Hypo, hypopigmen-
tation; Perm, permanent injury; postoperative, postoperative negligence;
qualification, defendant allegedly not qualified to perform procedure;
unnecessary, unnecessary or inappropriate procedure; and work, employment
or income affected by injury.

Table 1. Common Factors and Their Effect on Case Resolution

Factora

Cases Resolved With Payment, %
(Median Payment, $)

P Value
for

Median
PaymentsFactor Present Factor Absent

Noncutaneous 56 (600 000) 40 (103 000) .09

Consent 59 (246 000) 29 (150 000) .17

Unnecessary 33 (100 000) 53 (175 000) .95

Burn 55 (133 000) 39 (200 000) .61

Pigmentation 48 (150 000) 33 (158 000) .84

a Consent refers to the presence or absence of allegations regarding perceived
deficits in informed consent; pigmentation, allegations regarding
dyspigmentation (hypopigmentation or hyperpigmentation); unnecessary,
allegedly unnecessary or inappropriate procedure.
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allegations had higher median payments (Table 1), although
these differences did not reach statistical significance, possi-
bly because there were too few overall cases.

Among cases with otolaryngologists as defendants, all but
1 were exclusively for noncutaneous conditions, and 1 was a
combined rhinologic procedure along with laser resurfacing for
rosacea; other factors in cases with defendants confirmed to be
otolaryngologists are illustrated in Table 2. Cases resolved with
a plaintiff verdict are detailed in Table 3, and informed consent
allegations and sustaining allegedly permanent injuries were
present in a significant proportion of these cases. In addition,
Table 4 and Table 5 list factors in cutaneous cases performed
for vascular lesions or other aesthetic reasons, respectively.

Discussion
Our examination reinforces findings comprehensively de-
tailed by Jalian et al,11 because both analyses noted the pres-
ence of similar issues raised in malpractice litigation, includ-
ing burns, scars and disfigurement, and pigmentation
abnormalities. As otolaryngologists, we were interested in fur-
ther focusing analysis on the use of lasers in the head and neck.
The 15 cases in the current analysis resolved with an out-of-
court settlement or a plaintiff verdict with a median award of
$150 000, less than the median indemnity ($350 000) re-
ported by Jalian et al.11 This refutes our hypothesis that mal-
practice involving the head and neck would result in defini-
tively higher payments owing to the close proximity of critical
structures and a consequently smaller “margin for error.” The
reasons for this discrepancy are unclear; some of the main dif-
ferences between these analyses were that the prior analysis in-
cluded far more hair removal cases (63 cases) and numerous
cases involving tattoo removal. Another important consider-
ation was that we were most interested in medical malpractice

and thus restricted our study to cases of medical negligence; in
other words, we did not include cases dealing exclusively with
product liability or deficient medical device design. Prior analy-
ses of facial aesthetic procedures have noted that product li-
ability claims against manufacturers occur with regularity.11,49

Only 3 cases involved nonphysician operators being named
as codefendants, a smaller proportion than reported by Jalian
et al.11 Despite the unclear effect of nonphysician operators on
our findings, there is a real potential for physicians to be named
as codefendants for acts committed by nonphysician opera-
tors under their supervision, as noted in our analysis and in
prior studies. In a focused examination of laser litigation as-
sociated with nonphysician operators, Jalian et al50 esti-
mated that nearly one-third of litigation analyzed included this
scenario. This reinforces the importance of close supervi-
sion, knowledge of state laws with regard to this practice, and
maximal caution in the employment of these operators.

During the past 2 decades, the use of lasers has increased
in a variety of otolaryngologic procedures and conditions. Ad-
vocates of lasers in rhinologic procedures, particularly for tur-
binate reduction, note a decreased bleeding risk,51 and the use
of lasers has notably increased for management of laryngeal
lesions.12 Moreover, success in several otologic procedures, in-
cluding revision stapedectomy, has increased when lasers are
used.20

Physicians in multiple specialties, including otolaryngol-
ogy and facial plastic and reconstructive surgery, have also in-
creasingly used lasers for cutaneous conditions, because a mul-
titude of conditions that previously necessitated more invasive
operative intervention can now be managed with lasers.52,53

Laser resurfacing has traditionally encompassed the use of car-
bon dioxide and erbium:YAG lasers, and recent develop-
ments have greatly expanded the timing available to treat un-
sightly scarring or other lesions, ranging from as early as an
initial injury to many years later.54

Table 2. Cases With Alleged Intraoperative Negligence Involving Otolaryngologists

Patient
Age, y/
Sexa

Award
(S/P), $

Procedure/Underlying
Condition

Postop-
erative Unnecessary Consent Additional Cosmesis Perm Alleged Injury

M 1 665 000
(P)

Septoplasty/turbinate
reduction (laser) for nasal
obstruction and rosacea

No No Yes No Yes Yes Loss of skin/cartilage around
nose; disfigurement/scarring

M 850 000 (P) Laser UPPP and tonsil
(OSA)

Yes Yes Yes No No Yes Nasopharyngeal stenosis; failure
to address nasal septum

45/F …b Septoplasty/turbinate
reduction (laser) for OSA

No Yes No Yes No No No improvement in symptoms;
sinus symptoms developed; OSA
not correct diagnosis

45/M …b Laser stapedectomy
(otosclerosis)

No Yes Yes No Yes Yes Cranial nerve VII paralysis;
diminished visual acuity and
depth perception in left eye;
hearing loss

64/F …b Septoplasty/turbinate
reduction (laser) for
deviated septum nasal
symptoms

No No Yes No No No KTP laser; postoperative urinary
retention/
ileus; did not consent to general
anesthesia

83/M 200 000 (P) Cancerous VC lesion No No No No No No Airway fire; inhalation injury;
death due to ARDS

Abbreviations: Additional, required additional surgery; ARDS, acute respiratory
distress syndrome; consent, alleged deficits in informed consent; cosmesis,
poor cosmesis (from disfigurement or scarring); KTP, potassium titanyl
phosphate; OSA, obstructive sleep apnea; P, plaintiff decision; perm,
permanent injury; postoperative, postoperative negligence; S/P, settlement or

plaintiff decision; unnecessary, unnecessary or inappropriate procedure; UPPP,
uvulopalatopharyngoplasty; VC, vocal cord.
a Ages were not available for some patients.
b Defendant decision.
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Despite the myriad benefits accompanying these trends,
there is certainly the potential for complications, including
thermal injury and skin discoloration, as noted in our analy-
sis. Allegations of inadequate informed consent were raised
in 50% of cases included (17 cases) (Figure 3). Nearly 60% of
these cases (10 cases) were resolved with a payment, com-
pared with the 29% payment rate in cases without this issue,
and median payments trended higher with the presence of this
factor ($246 000 vs $150 000), although this trend did not reach
statistical significance (P = .17) (Table 2). Alleged deficits in in-

formed consent have been consistently found in a variety of
medicolegal analyses.21,45,55-57 This is particularly important
for cosmetic procedures, in which informed consent allega-
tions can stem from a patient’s expectations not being met
rather than a physician’s simply not mentioning a potential
risk.44 Consequently, in a comprehensive discussion of risks,
benefits, and alternatives, physicians and patients should ex-
plore specific goals of a procedure, as well as what plan to fol-
low if expectations are not met. Although including the spe-
cific injuries detailed in this analysis (Figure 3) is certainly

Table 3. Cases Resolved With a Plaintiff Verdict

Patient
Age,
y/
Sexa

Award,
$ Defendant Indication Laser

Qualifi-
cation Burn Pigment

Postop-
erative

Unnec-
essary Consent Additional Work Perm Comments

52/F 977 000 Derm Aging CO2 Yes Third
degree

Yes No No Yes Yes No No Perioral scarring

F 150 000 Unspeci-
fied

Hair Unspeci-
fied

No First
degree

Yes No No No No Yes Yes Positive erythema

F 2300 OB Aging Titan No Third
degree

No No No Yes No No Yes Involvement of
cheeks, forehead

35/F 20 000 GS Vascular CO2 No No No No Yes Yes No No Yes “Should have” used
argon laser

F 391 000 Plastic Scar CO2 No No No No No Yes No No No Lost tip of nose

71/F 1 265 000 Oculo-
plastic

Aging CO2 No No No No Yes Yes No No Yes Skin breakdown
needing HBO

F 80 000 Derm Vascular Unspeci-
fied

No No No No No Yes No Yes Yes Ulcers that scarred

83/M 200 000 O/A VC Unspeci-
fied

No No No No No No No No No See Table 2

M 1 665 000 Oto Rhinologic Unspeci-
fied

No No No No No Yes No Yes Yes See Table 2

M 850 000 Oto OSA Unspeci-
fied

No No No Yes Yes Yes No Yes Yes See Table 2

38/F 100 000 Dentist Dentalb Unspeci-
fied

Yes No No No Yes Yes Yes Yes No Loss of bone; death
of 7 teeth

Abbreviations: Additional, required additional surgery; CO2, carbon dioxide;
consent, alleged deficits in informed consent; defendant, defendant specialty;
Derm, dermatologist; GS, general surgeon; hair, hair removal; HBO, hyperbaric
oxygen therapy; indication, indication for procedure; O/A, otolaryngologist and
anesthesiologist codefendants; OB, obstetrician-gynecologist; oculoplastic,
oculoplastic surgeon; OSA, obstructive sleep apnea surgery; Oto,
otolaryngologist; perm, permanent injury; pigment, dyspigmentation; plastic,
plastic surgeon; postoperative, postoperative negligence; qualification,

defendant allegedly not qualified to perform procedure; rhinologic, rhinologic
procedure; unnecessary, unnecessary or inappropriate procedure; vascular,
removal of vascular anomaly; VC, vocal cord procedure; work,
employment/income affected.
a Ages were not available for many patients.
b Laser gingivectomy.

Table 4. Allegations in Cases Involving Removal of Vascular Lesions

Patient
Age,
y/Sexa Defendant

Award
(S/P), $

Postop-
erative

Unnec-
essary Consent Additional Perm Comments

35/F Not specified 20 000 (P) No Yes Yes No Yes CO2 laser to remove PWS on neck/jaw; scarring;
plaintiff claimed defendant should have used argon laser

8/M Derm …b No Yes Yes No Yes Candella laser for PWS on face, neck, and arm;
hyperpigmentation; “inappropriate” candidate because
patient was African American

F Derm 80 000 (P) No No Yes No Yes Telangiectasias on face removed; resulting nonhealing
ulcer

F General
surgeon

…b Yes No No No No Postoperative application of aloe, to which patient had
known allergy; facial swelling; physician not in room
during procedure; procedure for veins on cheek

Abbreviations: Additional, required additional surgery; CO2, carbon dioxide;
consent, alleged deficits in informed consent; Derm, dermatologist; P, plaintiff
decision; perm, permanent injury; postoperative, postoperative negligence;
PWS, port-wine stain; S/P, settlement or plaintiff decision; unnecessary,

unnecessary or inappropriate procedure.
a Ages were not available for some patients.
b Defendant decision.
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valuable, further discussion of more general considerations
(such as the potential requirement for additional surgery
[Figure 3]) is also important.

The use of a carbon dioxide laser was noted in 9 cases
(26%), and potassium titanyl phosphate and erbium:YAG la-
sers were noted in 1 case each. The other cases did not specify
which types of lasers were used by the defendant. This find-
ing illustrates a weakness inherent to the use of WestlawNext
in this analysis, in that certain medical components of the case
may not be detailed in numerous instances. WestlawNext is
compiled to educate litigators about issues brought up in mal-
practice litigation,22,23 and, consequently, many of the jury ver-
dict and settlement reports are written to disseminate infor-
mation to the layperson without medical expertise.

Another limitation of WestlawNext is that it includes only
cases progressing far enough for possible inclusion into pub-
licly available federal and state court records. Only 34 cases
met inclusion criteria using our search terms. During a 22-

year span, this represents 1 or 2 cases per year, a relatively low
number compared with other medicolegal topics of interest.
This may mean that litigation concerning head and neck laser
injuries is less frequent than litigation concerning injuries else-
where, or it may represent a higher likelihood of reaching out-
of-court settlements, many of which may not progress far
enough to be included in publicly available federal and state
court records. Confirming which of these scenarios may be re-
sponsible for the number of cases included is beyond the scope
of this resource. This limitation emphasizes the fact that West-
lawNext’s value lies not in estimating the prevalence of litiga-
tion specific to an injury but rather in its utility in analyzing
allegations in cases to which we had access. Despite these draw-
backs, WestlawNext is still one of the most detailed sources
describing medicolegal proceedings and as such has been of
value in many analyses.11,21-30,32-48

Conclusions

Procedures using lasers represent a potential target for mal-
practice litigation should an adverse event occur. Physicians
in numerous specialties, including dermatology, plastic sur-
gery, and otolaryngology, were named as defendants. Whereas
cases in this analysis included cutaneous/cosmetic proce-
dures as well as other head and neck interventions, otolaryn-
gologists were more likely to be named as physician defen-
dants in the latter category. Although cases resolved with
out-of-court settlement or plaintiff verdicts had relatively
modest payments (median, $150 000) compared with prior
analyses, the potential for significant amounts was present;
numerous plaintiff verdicts exceeded $800 000. Inclusion
in the informed consent process of specific factors detailed
in this analysis, such as scarring/disfigurement and pigmen-
tation abnormalities, as well as attention to more general
considerations, such as the potential need for additional
surgery, may decrease liability. In addition, physicians and
patients should have comprehensive discussions regarding
expectations as well as contingency plans to be followed
should adverse events occur.
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Abstract

Objective. Sinonasal disease is a common condition treated
by otolaryngologists. Malpractice in this area is the most
common litigation faced by otolaryngologists. This study
analyzes malpractice in the treatment of sinonasal disease.

Study Design. Case series, review of legal records.

Setting. Legal databases.

Subjects and Methods. Using 2 different computerized legal
databases, the phrase medical malpractice was searched with
terms related to sinonasal disease involving court cases in
the past 10 years (2004-2013), yielding 26 cases. The cases
were analyzed for pertinent data regarding plaintiffs, pre-
senting complaint, practice setting, type of malpractice,
resulting injury, result of verdict, and amount of reward or
settlement.

Results. Chronic sinusitis (42%) was the most common pre-
senting symptom. Many cases included multiple types of
alleged malpractice, with the most common being negligent
technique (38%) and lack of informed consent (27%). The
most common alleged injuries included cerebrospinal fluid
leak, meningitis, nasal obstruction, and orbital trauma.
Defendants prevailed in 13 of 18 cases in which outcomes
were known, with mean award of $225,000 and mean set-
tlement of $212,500. The cases won by plaintiffs were all in
a private practice setting.

Conclusion. Otolaryngologists should be aware of the causes
of malpractice litigation as it relates to treatment of sinonasal
disease. Lack of informed consent continues to be a common
allegation, and surgeons should ensure complete informed
consent is obtained and well documented. A unified and com-
plete database of medical malpractice cases is needed to
allow for further analysis of specialty-related claims.
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P
hysicians are under more pressure than ever to deliver

cost-effective, efficient health care without compro-

mising patient safety. Frivolous lawsuits comprise

approximately 37% of malpractice cases, accounting for

about 15% of medical malpractice costs.1,2 Recent studies

have shown that rates of malpractice claims are plateauing,

with most cases not resulting in payment to plaintiffs.3,4

Regardless of the appropriateness of a lawsuit, any litigation

is viewed as an attack on the character and competence of

the physician involved. Given the economical, psychologi-

cal, and patient safety implications, the malpractice system

has a tremendous effect on physicians and patients.

The margin of error in the surgical management of sino-

nasal disease is small, and there are several postoperative

consequences of iatrogenic injury. Endoscopic sinus surgery

(ESS) in particular has well-described complications. These

include blindness, diplopia, cerebrospinal fistula (with or

without meningitis), intracranial brain injury, and life-

threatening hemorrhage from carotid artery injury.5 Any

otolaryngologist performing sinonasal procedures should be

aware of these potential adverse outcomes and take mea-

sures to avoid them.

It is pertinent for an otolaryngologist to be informed of the

recent nature of malpractice suits involving the treatment of

sinonasal disease. The objective of this review is to examine the

most recent litigation involving the management of sinonasal

disease by otolaryngologists. Information drawn from this

review and analysis should help otolaryngologists to be aware
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of litigation in sinonasal disease treatment, understand the legal

grounds where they are most vulnerable, promote a safer prac-

tice, and potentially improve patient care.

Methods

Two computerized legal databases (Westlaw, Thomas

Reuters, New York, New York; LexisNexis, a division of

Reed Elsevier, Inc, Amsterdam, the Netherlands) were

searched for the term medical malpractice in conjunction

with several terms dealing with the practice of otolaryngol-

ogy and sinonasal disease for the past 10 years (2004-2013).

Terms searched included anosmia, cerebrospinal fluid leak,

deviated septum, epistaxis, ethmoidectomy, fungal sinusitis,

maxillary antrostomy, nasal cancer, nasal obstruction, nasal

polyp, orbital injury, paranasal sinuses, rhinologist, septo-

plasty, sinus surgery, sinusitis, sinusotomy, sphenoidostomy,

turbinate reduction, and vision loss. Westlaw and

LexisNexis are similar databases requiring a subscription

that contain jury verdict reports from all 50 states. These

reports are submitted voluntarily by attorneys and typically

contain the jurisdiction, names of attorneys and expert wit-

nesses, demographic information, verdict, award amount,

and summary of the case. The Westlaw database has previ-

ously been used in multiple otolaryngology medical mal-

practice analyses including otology,6 hearing loss,7

corticosteroid use,8 facial plastic surgery,9 facial nerve

paralysis,10 iatrogenic tracheal stenosis,11 iatrogenic cranial

nerve injury,12 iatrogenic cerebrospinal fluid (CSF) leak,13

iatrogenic orbital injury,14 and sinonasal disease.15

Because no protected patient information was used, no

institutional review board review was sought. Data

extracted from the cases included plaintiff gender, present-

ing complaint, practice setting, type of malpractice alleged,

alleged injury, verdict, and amount of award or settlement

rewarded.

Results

The search identified 26 cases involving sinonasal disease

and otolaryngologists from 2004 to 2013. LexisNexis pro-

duced 2 additional cases not found in the Westlaw database.

The cases involved 19 males and 7 females. Eighteen cases

were in the private practice setting, and 6 involved an aca-

demic medical center. Of the 26 cases, 15 had complete

results, and the verdict or outcome was known in 18 of the

cases. Defendants prevailed in 72% (13/18) of these cases

and the plaintiff prevailed in 16% (3/18). Of the 3 cases

won by the plaintiff, 2 had published award amounts of

$300,000 and $150,000. All 3 of these cases were in the pri-

vate practice setting. Settlement was reached in 2 cases with

a monetary award of $250,000 and $175,000. In the 8 cases

in which verdicts or outcomes were not published, initial

summary judgment was denied. Summary judgment is a

court order ruling that no factual issues remain to be tried

and therefore a complaint can be decided on certain facts

without a trial.

The most common presenting complaint or reason for

treatment was chronic sinusitis (42%) followed by nasal

obstruction (27%; Table 1). The type of malpractice was

divided into 7 categories. The most common allegation was

negligent technique, followed by lack of informed consent.

Other allegations included failure of surgery, wrongful

death, surgery not indicated, failure to diagnose, and injury

unrelated to surgery (Figure 1). Four cases alleged CSF

leak, and 4 cases alleged wrongful death. Other alleged inju-

ries included visual impairment, meningitis, nasal obstruc-

tion, headache, recirculation, anoxic brain injury, bleeding,

orbital hematoma, infection, anosmia, burning mouth syn-

drome, foreign body in abdominal fat graft site, and need

for additional surgery (Table 2).

The alleged injuries in the wrongful death cases included

carotid artery injury, respiratory failure due to postsurgical

pneumonia, and 2 cases involving failure to diagnose sino-

nasal cancer. The carotid artery injury case was won by the

plaintiff, and the award amount was not published. The

respiratory failure case and 1 of the failure-to-diagnose sino-

nasal cancer cases ended with a defendant verdict. The

other failure-to-diagnose case had initial summary judgment

denied, and the further outcome of the case was not pub-

lished. The 2 other cases won by the plaintiff involved the

same physician, and both cases alleged failure of surgery,

recirculation, and medical fraud.

There were 7 cases that alleged lack of informed consent.

Four of these cases were in private practice, and 3 were in an

academic setting. Three cases were won by the defendant,

and 4 cases had initial summary judgment denied and the

outcome was not published. Alleged injury in cases won by

Figure 1. Type of malpractice.

Table 1. Presenting Complaint.

Presenting Complaint No. of Cases

Chronic sinusitis 11

Nasal obstruction 7

Sleep apnea 3

Headache 2

Acute sinusitis 1

Nasal polyps 1

Allergic fungal sinusitis 1

Winford et al

204

http://oto.sagepub.com/


the defendant included 2 cases of postsurgical anoxic brain

injury and a postoperative infection. In 4 cases, the outcomes

were unknown. These included allegations of death, burning

mouth syndrome, and 2 cases of CSF leak and meningitis.

Discussion

All physicians should at least be aware of common legal

terms and the duties that both a plaintiff and a defendant

have in a medical malpractice case. To prevail on a medical

malpractice claim, a party is required to establish 4 ele-

ments: (1) a duty by the physician to act according to a cer-

tain standard of care, (2) a breach of the applicable standard

of care, (3) injury or harm to the plaintiff, and (4) a causal

connection between the breach of the applicable standard of

care and the injury or harm. In addition, causation must be

established by expert testimony to a reasonable degree of

medical certainty.

A handful of studies have been conducted on the topic of

medical malpractice and sinonasal disease using different

legal or insurance databases. In Dawson et al,16 the 2006

Physician Insurers Association of America (PIAA) data-

sharing report and the 2006 PIAA Risk Management

Report– Otorhinolaryngology were searched for claims

referable to the nose, nasal chamber, and paranasal sinuses.

This analysis showed that the most frequent malpractice

claim associated with a claim against otolaryngologists

between 1985 and 2005 was ‘‘improper performance.’’17

Operative procedures involving the nose, nasal cavity, and

paranasal sinuses were the most frequent conditions or diag-

noses associated with improper performance. This repre-

sented 64.25% of the total indemnity paid under this

classification of claims between 1985 and 2005. The top 3

most prevalent claims against otolaryngologists involved the

diagnoses sinusitis, deviated nasal septum, and diseases of

the upper respiratory tract, accounting for 51% of the

claims. However, these claims resulted in 70.3% of the total

indemnity compensation. Of all the operative claims against

otolaryngologists between 1985 and 2005, 34.5% involved

procedures on the nose and sinuses. This study also pointed

out that about 16% of the claims against otolaryngologists

for all procedures involved informed consent allegations.16

In Lynn-Macrae et al,18 the electronic legal database

LexisNexis was used to search all reported United States

federal and state civil trials over a 14-year period in which

malpractice associated with ESS was alleged. Results of this

analysis of 41 cases showed that negligent technique (76%)

was the majority reason for malpractice suits, followed by

lack of informed consent (37%), unnecessary surgery

(27%), failure to diagnose (7%), and wrongful death (5%).

Chronic sinusitis (73%) was the most common indication

for surgery. CSF leak (24%) was the most common injury

caused by surgery, followed by diplopia (17%), brain

damage (15%), atrophic rhinitis (15%), and anosmia (15%).

Fifty-six percent of the cases were ruled in favor of the

defendant and 41% for the plaintiff. The median plaintiff

award was $410,239. The highest monetary award was for

intractable pain, $1,487,000 more than the highest award for

wrongful death.18

In Lydiatt and Sewall,15 the Westlaw legal database was

searched for all jury verdict reports involving sinonasal dis-

ease treatment by all specialties from 1988 to 2005. This

search rendered 152 cases. Defendants prevailed in 62% of

cases, while plaintiffs received a jury award in 23% and a

settlement in 15% of cases. The median plaintiff award

(jury awards and settlements) was $575,000. In this study,

younger patients prevailed at a higher rate that did older

patients (50% vs 35%), and men had a higher median award

than did women ($1,000,000 vs $314,000). The most

common claims were related to ESS, followed by sinonasal

cancer and misdiagnosis. The most common complications

included CSF leak (35%), orbital trauma (24%), and anos-

mia (19%). Lack of informed consent was claimed in 26%

of the ESS cases, with plaintiffs prevailing in 36% of these

cases. Patients with cancer received the highest median

award, at $1.5 million.15

The present study of cases from 2004 to 2013 identified

similar trends as previous studies when looking at both

medical and surgical management of sinonasal disease by

otolaryngologists. It differs from previous studies that

looked at multispecialty management of sinonasal disease15

and exclusively ESS malpractice.18 Negligent technique

(38%) continues to be the most common type of malpractice

in this area, and informed consent (27%) continues to be a

significant contribution to the litigation landscape in sinona-

sal disease. CSF leak, meningitis, nasal obstruction, and

visual impairment were the most common alleged injuries

after sinonasal surgery. Fifteen percent of the cases were

wrongful death suits, with 2 cases involving failure to diag-

nose sinonasal cancer and 1 case involving perioperative

pneumonia leading to respiratory failure. The mean award

of $225,000 and mean settlement of $212,500 is less than

that found in previous studies.

Table 2. Alleged Injury.

Alleged Injury No. of Cases

Cerebrospinal fluid leak 4

Death 4

Meningitis 3

Visual impairment 3

Nasal obstruction 3

Headache 2

Recirculation 2

Anoxic brain injury 2

Orbital hematoma 1

Bleeding 1

Infection 1

Anosmia 1

Burning mouth syndrome 1

Foreign body in abdominal fat graft site 1

Need for further surgery 1
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Because informed consent makes up a significant and

seemingly easily preventable proportion of claims against

otolaryngologists, a look into how the informed consent pro-

cess can be improved is warranted. Two studies highlighted

above allude to informed consent being an issue in 26% and

37% of the cases, respectively.15,18 The current study

showed a similar result, with 27% of the cases involving

informed consent. Understanding the informed consent pro-

cess has been reviewed in several articles since 2000.19-23

The legal standard for informed consent is typically the

‘‘reasonable patient’’ or ‘‘reasonable physician’’ standard,

outlined as follows: what would the typical physician dis-

cuss about the intervention (the reasonable physician stan-

dard), and what would the average patient need to know to

make an informed decision (the reasonable patient stan-

dard)? In Wolf et al,19 otolaryngologists were surveyed to

identify what risks were discussed preoperatively. Nearly all

discussed CSF leak (99.1%), bleeding (96.7%), orbital

injury (96.7%), and infection (84.8%). Fewer otolaryngolo-

gists discussed changes in smell (40.2%), cerebrovascular

accident (17.9%), and death (28%).19 In a follow-up study,

Wolf et al20 studied the patient perspective as it relates to

what risks patients wish to be made aware of prior to ESS.

They found that 69% of patients wished to be informed of

complications that occur as infrequently as 1 in 100 cases,

regardless of severity.20

It is important for any surgeon to be aware of the expecta-

tions and level of understanding of a patient when going

through the process of informed consent. For otolaryngologists

specifically, it has been shown that there are wide variations in

the practice of informed consent and preoperative counseling

among surgeons performing ESS.21 Existing studies have

reviewed demographic details involved in the informed con-

sent process for sinus surgery. One study found that younger

patients, Caucasian patients, and more educated patients

wished to know about complications at the lowest risk levels

more so than black patients or uneducated patients.22 A con-

clusion from a similar study discovered that patients felt that

discussion of potential complications, especially CSF leak and

vision changes, was important. Although these discussions trig-

gered anxiety, this did not contribute to a significant number

of case cancellations.23

With the advent of technological advances and changing

surgical approaches, the relationship of the use or nonuse of

state-of-the-art equipment and its subsequent effect on liti-

gation must be queried. Considering the recent escalated use

of image guidance in ESS, the question of the impact of this

technology on ESS litigation was addressed in a recent

study by Eloy et al.24 In this study, 30 malpractice cases

over the past 10 years (2004-2013) were examined. In 26

(86.7%) of the cases, image guidance was not used; how-

ever, its nonuse was not specified as an alleged cause of

negligence. In the 4 (13.3%) cases that image guidance was

used, this factor did not contribute to the decision to initiate

litigation, nor did it affect the case outcomes. This led to

the conclusion that using imaging guidance does not neces-

sarily make one more vulnerable to malpractice litigation.24

In conclusion, otolaryngologists should be informed of

the reasons for litigation in the treatment of sinonasal dis-

ease. Awareness of the location of the skull base and orbit

during any sinonasal procedure is paramount when it comes

to avoiding complications. Ensuring adequate well-informed

consent and documenting to this effect is a significant factor

in avoiding medical malpractice in sinonasal surgery. One

limitation of this study is the relatively low number of cases

(26) identified in the 2 legal databases. This number is in

keeping with the previous studies. Both databases gave sim-

ilar results, with LexisNexis including 2 additional cases not

present in Westlaw. The voluntary nature of the case submis-

sions, the different organization of the case summaries,

incomplete information, and the need for a subscription are

weaknesses of these databases. There are also elements of

recall and reporting bias due to the voluntary nature of the

case submissions. This most certainly leads to an underesti-

mation of the frequency of malpractice cases in sinonasal dis-

ease. Search terms from previous studies were not explicit

and so could not be replicated. A unified database dedicated

to medical malpractice that is not reliant on voluntary sub-

mission and that is easily accessible to physicians is needed.

Complete information on the allegations of malpractice, ver-

dict, and award amount would be very beneficial for further

analysis of specific litigation.
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Abstract

Background Alternative dispute resolution (ADR) refers

to techniques used to resolve conflicts without going to the

courtroom. As healthcare and malpractice costs continue to

rise, there is growing interest in tactics such as early

apology, mediation, and arbitration in the medical arena.

Questions/purposes (1) Why is ADR needed? (2) Is ADR

useful in health care? (3) What are the current legal and

political developments favoring ADR? (4) What obstacles

remain?

Methods We performed MEDLINE, PubMed, and Google

Scholar searches with key words ‘‘medical malpractice’’,

‘‘ADR’’, and ‘‘alternative dispute resolution’’ to obtain

public policy studies, law review articles, case analyses,

ADR surveys, and healthcare review articles.

Results Early apology and disclosure programs report

50% to 67% success in avoiding litigation as well as sub-

stantial reductions in the amount paid per claim. Mediation

boasts 75% to 90% success in avoiding litigation, cost

savings of $50,000 per claim, and 90% satisfaction rates

among both plaintiffs and defendants. Arbitration is viewed

as less satisfying and less efficient than mediation but still

more time- and cost-effective than litigation. The current

legal environment is favorable to ADR with recent court

decisions upholding pretreatment arbitration clauses. The

main obstacle to ADR is the mandatory reporting

requirement of the National Practitioner Data Bank

(NPDB).

Conclusions ADR has the potential to help reform the

current tort system, reducing cost and increasing both

parties’ satisfaction. Easing the reporting requirements for

the NPDB would lead to more widespread acceptance of

ADR among physicians.

Introduction

The US healthcare system needs reform [40, 45]. The

current tort system is extremely expensive with estimated

direct costs of $76 to $122 billion per year [6]. It is also

lengthy and inefficient. Over 60% of lawsuits are sum-

marily dismissed as having no merit, yet still cost up to

$80,000 to defend [24, 45]. When cases do go to trial, they

are lengthy with average trial lengths of 5 years [16, 17,

45] and have less than 10% success rates for the plaintiff

[34]. Even when successful, the majority of the awards go

to the attorneys, not the plaintiffs [24].

The early attempts at tort reform included caps on

noneconomic damages. These have proven to be the most

reliable form of tort reform in terms of cost containment

[20] yet are not politically viable as a result of strong

political funding by trial lawyer interests to a Democratic-

controlled Senate. This has led to renewed interest in

alternative dispute resolution (ADR) to altogether avoid the

litigation arena as a form of tort reform [13].
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When properly implemented, ADR has an excellent

track record of avoiding litigation, decreasing overall cost,

and increasing satisfaction among both plaintiffs and

defendants [8, 9, 13, 16, 18, 27, 36, 41]. ADR, however,

has not been as quickly embraced in medical malpractice

as in other fields of commercial and civil litigation [9].

We address the following questions: (1) Why is ADR

needed? (2) Is ADR useful in health care? (3) What are the

current legal and political developments favoring ADR?

(4) What obstacles remain?

Search Strategy and Criteria

We performed MEDLINE, PubMed, and Google Scholar

searches with key words ‘‘medical malpractice’’, ‘‘ADR’’,

and ‘‘alternative dispute resolution’’ to obtain public policy

studies, law review articles, case analyses, ADR surveys,

and healthcare review articles. Using these searches we

identified 1305 articles. We excluded 1260 articles based

on language and relevance to the medical field and were

left with 40 articles.

Why Is Alternative Dispute Resolution Needed?

The US healthcare system is in need of tort reform. Liti-

gation as a primary means of dispute resolution is costly

and irrational. The cost of litigation is enormous both in

terms of direct costs and indirect costs. The US Department

of Health and Human Services has estimated that between

$76 and $126 billion is spent per year on litigation in

medical malpractice [45]. In addition, there are indirect

costs to the healthcare system in the form of defensive

medicine, estimated at between $83 and $151 billion [22].

Worse, the costs continue to escalate. Since 1976, mal-

practice premiums have soared 920% [5] mostly because

jury verdicts continue to rise at an alarming rate. Between

2001 and 2002, the national jury award in medical liability

cases almost doubled from $3.9 million to $6.2 million

[17]. Jury awards in medical malpractice are roughly

17 times greater than nonmedical fields [14].

The tort system is also irrational. More than 60% of all

medical malpractice lawsuits are summarily dismissed by

courts as being meritless nuisance suits [10, 45]. Closed

claim studies show that only 15% of all lawsuits filed

actually contain negligence [6, 24, 45]. On the other hand,

only 3% of those truly injured by medical negligence

actually sue [24]. In other words, the uninjured sue and the

injured do not. Furthermore, the money does not even go to

the plaintiffs. Only 28 cents of every dollar actually makes

it to the plaintiff [31, 45]. The rest is consumed by lawyers

and administrative fees. Clearly there is need for reform.

Early tort reform focused on placing caps on noneco-

nomic damages such as pain and suffering. Although

economic damages such as medical expenses and lost

wages are unlimited, caps on more difficult to quantify

damages such as pain and suffering have been limited by

states to help avert malpractice crises. Caps limiting this

portion of recovery have proven effective when imple-

mented at the state level. Caps in California reduced the

overall expenditure of medicine by 5% to 9% after passage

of the 1975 MICRA laws [22]. It is estimated that this

reduction in defensive medicine, if implemented on a

national level, would save $83 to $151 billion per year.

Caps also increase access to care. In Texas, similar caps

were passed in 2003; after that, the state saw the return of

more than 3000 physicians who had earlier left the state,

the arrival of 22 new insurance carriers, and a 22%

reduction in premiums over a 2-year period [45]. Caps also,

perhaps surprisingly, help the plaintiff. A RAND Corpo-

ration study looking at awards before and after MICRA

found that caps led to redistribution of awards from attor-

neys to plaintiffs [30]. This is likely because case lengths

decreased by almost two-thirds after caps were enacted.

Despite this, attempts to pass caps on a national level

have been unsuccessful. In a Democratic-controlled Sen-

ate, caps on a federal level are not politically realistic. Caps

are vigorously opposed by trial lawyer interests, who

strongly support the Democratic Party. According to the

Center for Responsive Politics, one of the nation’s stron-

gest special interests is the American Association for

Justice, whose main political agenda is fighting tort reform.

Of the $31.6 million donated in the past 20 years, over

91% has gone to the Democratic Party [35]. Howard Dean,

former Democratic National Convention Chair, stated the

main reason tort reform was not included in the 2010

healthcare reform was to avoid running afoul of these

interests [2]. In short, if tort relief is to come, it will not be

politically, at least not in the near future.

Is Alternative Dispute Resolution Useful

in Health Care?

Early Disclosure and Apology

The forms of ADR can be thought of as a spectrum from

informal to formal. The most informal form of ADR is

negotiation. This is simply a meeting between the two

parties to discuss the conflict and seek to achieve some type

of resolution. These exchanges may be facilitated by pro-

grams designed to facilitate apologies or even legislation

attempting to mitigate emotion and anger by providing a

safe haven for parties to disclose matters fully without fear

that such could be misused later as proof of negligence at
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trial [1, 15]. These are known as early disclosure and

apology programs.

Although the desire to hear an explanation and an

apology are often the main driving forces behind a lawsuit

in medical malpractice, paradoxically, the threat of litiga-

tion deters the same things. Physicians and hospital

systems fear that an apology will be used against them as

an admission of negligence, and open dialogue about what

happened may simply provide further impetus for the

plaintiff’s attorney at trial. Thirty-five states have passed

some form of ‘‘I am sorry’’ legislation, which allows

physicians to offer confidential and inadmissible apologies.

Not all apology laws are the same. Some such as Colo-

rado’s protect both the apology as well as any admission of

fault. Others such as Indiana’s protect the apology but not

an admission of fault. So although a statement similar to

‘‘I’m sorry this happened to you’’ is protected, a statement

such as ‘‘I’m sorry I did this to you’’ is not. Other states

such as Nevada, Florida, New Jersey, Pennsylvania,

Oregon, Vermont, and California make the protection

conditional. Apologies are only protected if the physician

gives early disclosure of adverse events [42]. Furthermore,

statutes may differentiate between which types of apolo-

gies, written or oral, are protected. Detailed review of each

state’s apology statute is beyond the scope of this article,

and consultation with a health law attorney is recom-

mended for each state’s specifics.

Apology statutes, although helpful, are not always nec-

essary. The University of Michigan Health System enacted

an Open Disclosure Program in 2002, although the state

has no statutes protecting physician apology. The Michigan

program focuses on setting realistic expectations during the

informed consent process and an early patient-centered

apology and explanation process if an adverse event is

encountered [3]. Despite no legislative protection, the

program has seen a reduction in yearly claims from 262 to

82 [37, 42]. The University of Illinois, after implementing

a similar program, saw a reduction of malpractice filings by

50%. Of 37 cases in which the hospital acknowledged

preventable error and apologized, only one patient filed

suit [37].

Another case study suggests early disclosure and apol-

ogy reduces the amount paid during settlement. In 1987,

the Veterans’ Administration (VA) Hospital in Lexington,

KY, instituted an apology program that not only admitted

and apologized for errors but actually assisted patients in

the filing of claims. This led, not surprisingly, to this par-

ticular VA being in the top 25% of all claims filed.

However, it was also in the bottom 25% of total monies

paid out, suggesting that early ADR substantially reduces

the payment per claim [23].

Some limitations of these case studies need to be noted.

Although the State of Michigan does not have an apology

statute, it does have substantial caps on noneconomic

damages. In the case of the Lexington VA, all federal

government physicians are protected from personal liabil-

ity by the Federal Tort Claims Act. Nonetheless, the basic

principles that early disclosure and apology reduce both the

number of claims and ultimate payouts have been validated

elsewhere. In Colorado, a physician-directed medical

malpractice insurance carrier named COPIC instituted an

early apology program in 2000 called the 3Rs—Recognize

adverse events, Respond quickly, and Resolve issues. The

program included both apology and early disclosure with a

focus on preserving the physician–patient relationship. The

result was a 50% reduction in malpractice filings, a

decrease in settlement costs of 23%, and a startlingly low

average settlement award of roughly $5000 [3].

Mediation

Mediation is a negotiation that is facilitated by a neutral

third-party mediator. This mediator can be an attorney or

retired judge, but trained mediators usually have higher

success rates. The most important characteristic of medi-

ation is that it is nonbinding. When parties choose to

attempt mediation, it is not binding and parties can break

off the negotiations at any time. This is of particular benefit

to the physician defendant. Jury trials, contrary to popular

opinion, overwhelmingly result in a verdict for the physi-

cian, almost 90% of the time in fact [17]. The physician

may want to preserve his or her right to go to trial if he or

she feels they are wrongly sued [16]. A nonbinding form of

ADR such as mediation preserves this right. Mediation is

also relatively informal. The parties are typically not

accompanied by attorneys and so the process is short and

relatively inexpensive [13, 36, 39]. The informal atmo-

sphere leads to the ability to be creative in remedies. For

example, where litigation can only lead to monetary

awards, mediation may lead to solutions such as imple-

mentation of future safety protocols or expressions of

sympathy from the physician, which the patient may find

more satisfying. In one survey of plaintiffs in medical

malpractice trials, for example, money was only the third

most important reason for suing after an apology and

information about why the adverse event occurred [41].

Some creative solutions used have included memorials for

family members who have died, opportunities to help train

incoming residents by discussing their difficult experi-

ences, and donations to charity [8, 13]. Because mediated

settlements by definition are agreed on by both parties, they

are associated with the greatest durability and satisfaction

[27, 41].

Numerous medical centers have used mediation effec-

tively to divert potential claims from litigation. The
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University of Michigan, Johns Hopkins, Rush-Presbyterian

Medical Center, the University of Pittsburgh Medical

Center, and Drexel have all implemented mediation pro-

grams with the assistance of premediation agreements [13].

Unlike prearbitration agreements, these agreements do not

require a waiver of either party’s access to a jury trial.

However, as a condition of treatment, patients agree to try

mediation before pursuing litigation with any potential

claims. According to Jury Verdict Research, an average of

$50,000 in legal expenses alone is saved in each case,

which is mediated rather than taken to trial [13, 27, 41].

Mediation boasts extremely high satisfaction rates among

both plaintiffs and defendants, approximately 90% [41]. The

informal process allows both parties to speak for themselves,

which is understandably cathartic for both. Physicians, in

particular, appreciate an opportunity to express frustration at

being sued when they are not at fault and describe the toll

this takes on their ability to provide care for other patients.

Mediated cases are also extremely time-efficient. According

to one survey of 13 ADR organizations, the average length

of mediation is only 1 to 3 days with cases closing from start

to finish between 85 and 165 days [41]. By comparison, it is

not unusual for a litigated case to take 5 years or more to

resolve [16, 30]. Attorney fees are also sharply decreased.

Attorneys surveyed noted that their average preparation time

for trials was 36 hours compared with only 2.5 hours for

mediation [41].

Two success stories in institutionalized mediation pro-

grams are those at Drexel and the University of Pittsburgh

Medical Center. Drexel’s program, launched in 2004, uses

two comediators, both medical malpractice attorneys

trained in mediation. Of 20 cases mediated between March

2004 and August 2005, 17 were settled for an 85% success

rate [8]. The remaining three cases were litigated and all

resulted in verdicts for the defendant, perhaps disproving

the notion that only weak cases go to mediation. Pittsburgh

similarly instituted a formal mediation program in 2004.

Using a single mediator model, the institution successfully

settled 24 of 27 cases over a 1-year period for an 88%

success rate and estimated $1,000,000 in savings in defense

costs alone [8].

Mediation, however, may be less effective when ordered

by the court. The State of North Carolina has a widespread

practice of court-ordered mediation, and an empiric study

performed by the Duke and Wake Forest law schools found

the rates of success in such courts were much lower than

expected at only 23.7% [33]. By comparison, noncourt-

ordered mediation typically has between 75% and 90%

success in avoiding litigation [18, 19, 41]. One reason for

this is the different structure of court-ordered mediation. In

typical mediation, there are no attorneys present unless the

mediator him- or herself is an attorney. There are simply

the parties and a mediator to facilitate discussion. In the

North Carolina model, a mediator met with the attorneys

for the parties, who acted as the primary speakers, with

little participation by the parties themselves. Factors that

drove settlement included the use of trained mediators

instead of retired judges or attorneys and cases in which the

mediator explored worst-case scenarios for both parties.

Factors that did not affect the settlement rate included the

amount of money demanded by the plaintiff and cases in

which the mediator interjected his or her own opinion

about the merits of the case. When cases did not get settled,

the vast majority ended up in verdicts for the defendants

(86%) [33].

Arbitration

Arbitration is a more formal and binding form of ADR.

Parties are typically represented by attorneys who argue the

case before an arbiter or arbitration panel. The arbiter then

issues a decision. The main distinction of arbitration is that

the arbiter’s decision is typically binding. It is popular

therefore among parties who fear the capricious nature of

jury verdicts and is seen as a means of risk management

[16]. One form of arbitration that is gaining popularity in

the healthcare field is the pretreatment arbitration agree-

ment. This is an agreement that patients sign as a condition

of being seen by a healthcare provider stating that should a

dispute arise, it will be handled through arbitration.

Physicians may include such clauses in their initial contracts

with new patients and so protect themselves from litigation.

Several legal challenges have been raised to these clauses,

but in every case, such clauses have been deemed legal and

binding [43]. As such, pretreatment arbitration clauses are

used by clearly on the rise, whether in agreements between

physician and patient [36], physician and malpractice

insurance provider [16], or patient and insurance company

or HMO [13, 21]. Even entire states are starting to require

arbitration [13]. Wisconsin, for example, requires

aggrieved medical malpractice parties to go through ADR

before litigation, and Pennsylvania provides for court-

ordered ADR as a Rule of Civil Procedure whenever

requested by a healthcare defendant [8].

The binding nature of arbitration can hurt both the

plaintiff and defendant alike, however. The overwhelming

majority of times that a physician is sued, there is no

negligence involved, as the outcomes of trial litigation

have confirmed repeatedly [6, 24, 45]. Physicians may

therefore find it advantageous to go to jury trial to clear

their names and prove there was no negligence [16].

Binding arbitration means the physicians forego this right

and must take their case to an arbiter. Although arbiters

award much more modest awards than juries, they are also

more likely to award some type of award to the plaintiff
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whether there is negligence or not [36]. The propensity of

arbiters to force compromise is one criticism of arbitration

[27, 33]. Other critiques are that it is too rigid and adver-

sarial, only one step removed from an actual trial [13, 16,

36]. Costs are higher than mediation and the process is

more acrimonious because lawyers are involved [8, 9, 27,

36]. Satisfaction rates among both parties are lower than

mediation [36, 41] and, similar to jury trials, the only form

of redress is monetary. Still, there are definite time and cost

savings compared with litigation [8, 27, 36, 41], and the

fact that it is binding means many potential lawsuits are

diverted from the courthouse.

Arbitration also has some unique strengths. Arbiters can

be selected for their unique scientific background. This

makes arbitration a particularly good choice for disputes

over specific issues of scientific fact. Rather than leaving

the matter to a jury that is unlikely to comprehend the

issue—or to a negotiation when there is a great discrepancy

between the understanding of the scientific issues at play—

arbitration has a unique advantage of having a skilled and

knowledgeable arbiter as a decider of fact. Arbitration is

also, almost by definition, extremely effective at avoiding

litigation. As a binding decision, arbitration effectively

only goes to trial when one of the parties appeals the

decision. Even this is expedited, however. The decision of

an arbiter can only be overturned for procedural error, bias,

or fraud [13].

Pretrial Screenings

Pretrial screenings are informal screenings before litigation

by a neutral party to assess the relative strengths of each

party’s case and determine whether the trial merits going to

trial. It is a way to screen out cases that are not based on

merit and save costs to both parties. One reason this is

particularly well suited to the medical field is the high

number of meritless cases in this field [24, 45]. Roughly

70% of cases are dismissed by a judge during summary

judgment as meritless [10]. There are, nonetheless, costs

associated with defending lawsuits, typically between

$24,000 and $90,000 [17]. Pretrial screenings allow both

parties to avoid these costs. Pretrial screenings are helpful

for a second reason as well. One reason for the high

number of meritless claims is that plaintiffs are often

confused about what does and does not constitute negli-

gence. The practice of medicine, particularly surgery,

carries inherent risk. Complications such as infection,

bleeding, pain, and death are inevitable no matter how well

trained or conscientious the physician is. For the patient,

however, complications may trigger the desire for some

form of redress; when combined with emotion, the result is

a lawsuit. Physicians, fearful of litigation, may try to avoid

speaking with the injured patient after an adverse event or

defend themselves by blaming the patient’s noncompliance

or biology. This engenders anger and distrust, and patients

sue to seek information about why something bad hap-

pened and to hear an apology for it as much if not more

than for simply money [1, 15]. Pretrial screenings help

educate plaintiffs that these are not proper grounds for a

successful lawsuit and help steer them to more fruitful

grounds such as mediation. Roughly half of all states

require pretrial screening before pursuing litigation in

medical malpractice [13].

Pretrial screening, also known as early neutral evalua-

tion, is a mandatory process in at least three states:

Wisconsin, Maine, and New Mexico. In Wisconsin, a panel

consisting of a lawyer, healthcare provider, and layperson

screen each case before litigation. Although called Medical

Mediation Panels, these in function are pretrial screening

panels that act to exclude meritless claims and expedite

resolution of claims with merit [46]. In Maine, a medical

malpractice claim must be reviewed by a three-member

prelitigation screening panel. Two members are physicians.

The screening panel can be bypassed by consent of both

parties. Alternatively, the panel can, again with the consent

of both parties, act as a binding arbitration panel [25]. The

earliest medical malpractice pretrial screening panels date

back to the 1960s. In New Mexico, pretrial review panels

were initially introduced as a voluntary resource in 1962.

After a wave of malpractice litigation crisis, the statute was

upgraded to a mandatory process in 1976. During the next

20 years, the New Mexico panels screened more than 2100

medical malpractice cases. Of these, almost 75% were

successfully directed away from litigation [13].

What Are the Current Legal and Political

Developments Favoring Alternative Dispute

Resolution?

There is currently an advantageous legal climate for ADR.

In the legal case of Estate of Ruszala v Brookdale Living

Communities, a New Jersey arbitration clause in a nursing

home preadmission agreement was at issue. The agreement

clearly violated a 2003 New Jersey statute barring such

agreements. Despite this, the Appellate Court found that

arbitration clause was not unenforceable per se. This was

because the New Jersey statute was preempted by the

Federal Arbitration Act. Similar rulings have been found in

the Supreme Courts of Illinois and Missouri [43]. Also, in

Moore v Woman to Woman Obstetrics & Gynecology, a

pretreatment arbitration clause was disputed. At issue was

the fact that the pretreatment clause was included as part of

the physician’s patient intake process. The Moore court

ruled that there is nothing per se unenforceable about this
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arrangement [43]. Taken together, these show a disposition

of courts, even courts in states generally hostile to tort

reform, to embrace ADR.

Politically, also, there is impetus for ADR. Caps on

damages may be an effective means of cost control, but

they may not be realistic at the federal level at this time.

During the recent healthcare debates at the national level,

there was considerable support in favor of caps on non-

economic damages. Douglas Elmendorf, the Director of the

nonpartisan Congressional Budget Office, recommended

that caps on noneconomic damages be included in last

year’s healthcare reform, because the bill lacked any sub-

stantial cost containment provisions without it [11, 12].

President Obama’s National Commission on Fiscal

Responsibility and Reform, a bipartisan commission

charged with deficit reduction, similarly called for caps on

noneconomic damages to help control costs [38]. Despite

these public policy pressures, the 2010 Patient Protection

and Affordable Care Act (PPACA) notably did not pass

caps or any other meaningful form of tort reform [32].

Howard Dean, former Democratic National Party Chair-

man, has opined that this was to avoid running afoul of trial

lawyer special interests [2], which contribute 91% of their

funds to the Democratic Party [35]. In fact, an earlier

version of the bill actually contained a protection clause for

trial lawyers, stating that healthcare reform must ‘‘not limit

attorney fees or impose caps on damages’’ [26]. Unlike

capitated damages, however, ADR is supported by the

American Bar Association and is thus politically a far more

feasible form of tort reform [8, 36]. From the trial attor-

ney’s perspective, litigated malpractice may be far more

lucrative than a mediated claim. However, it is also higher

risk. Less than 10% of cases result in a victory for the

plaintiff [34]. An ADR claim, however, involves less work

and has guaranteed pay. So it is a win-win-win for plain-

tiffs, physicians, and attorneys.

There is recognition among all parties that reform is

necessary. PPACA, for example, allocates $50 million in

grants and pilot studies to develop medical malpractice

reforms so long as they are not caps on noneconomic

damages [32]. ADR fits perfectly in this niche as a means

of tort reform, which is politically feasible, has legal sup-

port from attorneys and judges, and has some early

evidence showing efficacy, decreased cost, and high

satisfaction.

Obstacles to Alternative Dispute Resolution

A major obstacle to more widespread use of ADR in the

medical malpractice field is the National Practitioner’s

Data Bank (NPDB) [13, 27–29]. The NPDB is a database

of all settlements and jury verdicts rendered against a

physician regarding medical malpractice claims. It was

intended to help prevent rogue doctors from simply relocating

to a new hospital or a new state when an adverse track

record was established. As such, any settlement or jury

award becomes part of a physician’s permanent record and

affects his or her ability to obtain staff privileges at a new

hospital or to obtain a license to practice in a new state.

NPDB data also play a role in determination of malpractice

insurance premiums. Physicians with multiple settlements

in their name are deemed high risk, much like drivers with

multiple moving violations or accidents, and premiums

correspondingly go up.

The problem with the NPDB is that it discourages the

efficient settlement of nonnegligence cases. The vast

majority of malpractice cases filed do not contain negli-

gence. Patients often sue as a result of emotional reasons or

as a result of unrealized expectations. It would be ineffi-

cient for both parties to thoroughly litigate such a case.

However, to arrive at a settlement, however nominal,

would have detrimental repercussions for the defendant [9].

Although the physician may furnish a note explaining the

circumstances, many physician defendants prefer to avoid

having their names entered in the NPDB by pursuing liti-

gation [13]. Thus, perhaps ironically, litigation may protect

the physician defendant’s interest better than ADR. Per-

haps for this reason a growing number of malpractice

insurance providers are forcing binding arbitration clauses

on physicians, known as ‘‘consent to settle’’ clauses, so that

they can force settlements on physicians even when the

defendant is unwilling [16].

Another obstacle to more widespread ADR use is dis-

trust. Although ADR has seen rapid growth in other fields,

its use in health care has lagged behind [9]. This is not

because ADR is unfamiliar or unknown, but because ADR

has been tried and did not work. In the 1970s and 1980s,

various forms of tort reform were implemented, including

several that were both mandatory and very clumsy. For

example, some states instituted widespread court-annexed

and medical screening panels, applying them awkwardly to

cases that were very close to trial. The strength of ADR is

that there is a variety of options that are best implemented

flexibly rather than in a mandatory, one-size-fits-all fash-

ion. For example, arbitration is best when there is a real

evidentiary point of disagreement, particularly when a

complex issue of science is involved. This is because an

arbiter can be selected for his or her particular scientific

expertise. On the other hand, when the driving impetus of a

lawsuit is a patient’s need for information and apology,

nonbinding and informal mediation is the best choice. The

problem with early ADR tort reform initiatives is that the

type of ADR forced on parties was often an internally

inconsistent form of mandatory nonbinding ADR, which

frustrated all parties as ineffective and time-wasting [9].
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Discussion

ADR has become increasingly prominent in the medical

malpractice reform discussion, in part because more proven

reforms such as caps on noneconomic damages are politi-

cally not feasible, at least at this time. Early disclosure and

apology programs, mediation, arbitration, and pretrial

screenings are all forms of ADR that have been success-

fully implemented in the medical arena. Generally, the

majority of claims that go through ADR are successfully

resolved without litigation at considerable cost savings to

the defendants and high satisfaction for the plaintiffs.

However, major challenges, especially from the mandatory

NPDB reporting requirements for settlements, remain. We

therefore addressed the following questions: (1) Why is

ADR needed? (2) Is ADR useful in health care? (3) What

are the current legal and political developments favoring

ADR? (4) What obstacles remain?

We recognized limitations to our review. First is the

relative paucity of information. Unlike trials, which

become a matter of public record, settlements such as those

reached in early apology negotiations, mediations, or

arbitration are privileged and confidential. This is part of

the appeal of ADR, but also makes data hard to gather.

Second, the quality of available data is limited. The gold

standard in health policy is the data on caps on noneco-

nomic damages, because there is a control and

experimental group. Physician expenditure and patient

morbidity and mortality were measured before and after

enactment of caps and the results analyzed [22]. No such

data exist for ADR. Rather, most of the information

available about ADR is self-reported institutional data and

survey data from plaintiffs, defendants, and attorneys par-

ticipating in the ADR process. The potential for bias is

obvious and perhaps even shows in the numbers. When

self-reported, the success rate is noted to be 75% to 90%

[18, 19]. On the other hand, in a study in which indepen-

dent observers were dispatched to each court-ordered

mediation proceeding, the success rate was much lower at

23% [33]. One explanation could simply be the difference

between court-ordered ADR and voluntarily engaged

ADR. Another, however, could be bias.

One obvious solution to increasing the use of ADR is to

allow for some exceptions to the reporting requirements to

the NPDB. An exception could be made, for example, for

no fault settlements. There is inherent risk to any surgery,

and complications can arise through no fault of the sur-

geon. Some feel that complications should be compensated

regardless of fault or no fault. Allowing a no fault excep-

tion would allow for a settlement to be made but not

recorded in the NPDB. This would fairly balance the

competing interest in reporting and warning the public at

large of incompetent and negligent physicians while

preventing such cases from driving up the costs of health

care and litigation. Another solution could be creation of a

national apology law. Australia, British Columbia,

England, and Wales [7] all provide for apology and disclosure

protection in medical malpractice cases at a national level,

and something similar could be considered in the United

States. In 2005, a bill was introduced by then Senators

Hillary Clinton and Barack Obama entitled ‘‘The National

Medical Error Disclosure and Compensation Act

(‘‘MEDiC’’). This legislation, which did not pass, would

have mandated automatic disclosure of medical error to the

patient and provide protection for any apologies that arose

during negotiation of compensation. In other words, there

was not only a shield protecting the physician, but also a

sword prodding him or her in the back. It also was not

comprehensive, protecting only apologies and not privi-

leging the early disclosure itself. Even this has problems,

however. A major issue with any federal statute is the issue

of federalism. Should the federal government pass a single

law or allow the states to decide for themselves? Clearly,

ADR efforts at the state level have been mostly successful

and reflect individual, creative efforts at resolving the

so-called medical malpractice crisis. A federal law would

certainly reduce the confusion currently existing about

what type of apology law, if any, is in a particular state. On

the other hand, the fact that there is such a variety of

apology laws perhaps indicates that reasonable minds can

disagree about what type of law should be in place and the

matter may best be left to each individual state, consistent

with the doctrine of limited federal powers over the states.

The evidence so far suggests the current medical mal-

practice crisis should be addressed by both caps on

damages and using ADR mechanisms. Although ADR has

not always been viewed favorably, and it has been applied

awkwardly in the past, there is mounting evidence that it

can be effective. Mediation in particular has the advantages

of addressing nonmonetary patient interests, resulting in

high satisfaction among both plaintiffs and defendants.

Impediments to more widespread use of ADR include the

NPDB, which attaches a stigma to settlement even in no

fault cases as generally poor perceptions of ADR as a result

of past failings. Future implementations of ADR should

focus on flexibility and early interventions, and both first-

generation tort reform and more consistent, comprehensive

apology protection laws will almost certainly aid in its

successful implementation.

In summary, there is need for ADR because the current

default for resolving conflicts in medicine is the tort system,

which is expensive [6, 22] and irrational [4, 20, 24, 44]. It is

unrealistic to hope for political tort reform as a result of the

strong influence of trial lawyer special interests [35] on the

Democratic Party [2], which currently controls the Senate.

Relief, then, must come from elsewhere.
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A variety of ADR techniques have been successfully used

in medical malpractice. Early apology and disclosure pro-

grams report 50% to 67% success in avoiding litigation as

well as substantial reductions in the amount paid per claim

[3, 37, 42]. Mediation boasts 75% to 90% success in avoiding

litigation [8, 18, 19], cost savings of $50,000 per claim

[13, 17, 41], and 90% satisfaction rates among both plaintiffs

and defendants [41]. Arbitration is viewed as less satisfying

and less efficient than mediation but still more time- and

cost-effective than litigation [8, 9, 13, 16, 27, 36, 41].

The current political and legal environment is optimal

for embracing ADR. The ABA embraces ADR [8, 36], and

several recent court opinions have shown judicial favor for

arbitration clauses [43]. Politicians also recognize the need

for reform [38] yet are reluctant to embrace more well-

studied and proven reforms such as caps on noneconomic

damages [2]. Sizeable grants therefore are available to

expand on the preliminary data on the efficacy of ADR in

health care [32]. The main obstacle to ADR is the punitive

reporting requirements of the NPDB [13, 27]. Should these

be relaxed, it is likely that physicians will be more recep-

tive to using ADR to resolve healthcare disputes.
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