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Are Advanced Laparoscopic Skills for Senior Residents Learned in a Short Training Course and Transferred to Operations? (1999-2001; $24,821)
Deepak Dath, M.D., Helen MacRae, M.D., M.A., University of Toronto
Statement of Problem

Despite increasing acceptance of many advanced laparoscopic procedures as preferred over the open approach, advanced laparoscopic skill acquisition has not been well integrated into all residencies.  Ideally, many of the skills required would be learned outside of the operating room, allowing for greater safety and efficiency in the operating room instruction of resident, and hopefully accelerating the learning curve for advanced procedures.  Studies on the use of bench models have shown that training on these models improves performance on bench models, and in basic laparoscopic procedures (cholecystectomy).  However, transfer of bench model training for advanced skills has not been demonstrated.  It may be that the bench model is only useful for acquiring very basic skills.

Methods
This study is a randomized, controlled, single-blinded trial aimed at assessing the effectiveness of a bench model course of advanced laparoscopic skills on the performance of advanced laparoscopic procedures. If effective, such a course should allow for a faster learning curve, facilitating the dissemination of advanced laparoscopy.  The course, if effective, would be portable, and relatively easy to implement in most institutions.

Outcomes/Recommendations

Although both groups improved their scores on the posttest OSATS, the control and intervention groups were not significantly different from each other.  The video analysis of operative performance did not show a difference in technical skills between the control group and the intervention group.  

The lack of improvement in technical skills after the course was surprising and consistent neither with the studies in the literature nor with the past results at this institution.  Reasons for lack of improvement may have been an ineffective course or poor examination reliability.  The reliability of the pretest and posttest examinations was low.  Technical factors such as difficulty with instruments, the invariable height of the laparoscopic simulators and unforeseen problems with the models all served to reduce exam reliability.
The Operative Component Rating Scale (OCRS) and the fast-forwarding technique of intra-operative assessment as developed for this study shows great promise.  The instrument and the technique need further assessment and validation in subsequent studies.  The next step in the assessment of the technique is another animal study to re-evaluate its inter-rater reliability and to examine its construct validity using residents at different levels of training.  Once reliability and validity are established, the technique could be assessed in routine operative settings before being considered as a method to be used for technical skills credentialing examinations.

Publications/Presentations

Dath D, MacRae HM, Reznick RK, Regehr G. Randomized, blinded assessment of 

advanced laparoscopic skills training for senior surgical residents.  Ontario Medical 

Education Network (OMEN) Research Symposium, Toronto, Ontario, Oct 20, 2000.

Dath D, MacRae HM, Birch D, Schlachta C, Mamazza J, Poulin E, Reznick RK, Regehr G. Towards reliable operative assessment: the reliability of videotaped assessment of laparoscopic technicall skills.  Podium Presentation, Association for Surgical Education Annual Meeting, Nashville, TN, Mar 27-31, 2001.

Dath D, Birch D, et al.  Towards reliable intraoperative assessment.  Surgical Endoscopy, 2004; 18(12): 395-396.

Cognitive Task Analysis for Teaching Technical Skills in an Inanimate Surgical Skills Laboratory; George Velmahos, M.D., University of Southern California (2001-2002; $41,280)
George Velmahos, M.D., Ph.D., University of Southern California
Statement of Problem

The traditional method of resident-to-resident teaching of surgical skills on patients results in limited effectiveness and compromises patient safety.  Surgical skills laboratories are suggested to be an ideal environment for trainees to practice and refine such skills before applying them to patients.  The concept of teaching technical skills in a surgical skills laboratory is not yet examined in depth.  Part of the problem is the absence of reliable methods to effectively teach a surgical technique.  The existing studies on surgical skills laboratories show promising results but are mainly descriptive in nature.  They fail to document improved effectiveness and safety when performing the procedure in patients following completion of a surgical skills laboratory course.

Surgical residents need to be taught technical skills by a structured, effective, and reproducible method that ensures the acquisition of competence at the end of each teaching session.  A study is needed to document that surgical trainees can perform a technique more safely and effectively, if the technique is taught in a surgical skills laboratory.
Methods

This study explored how we should teach technical skills to new residents without putting patients' life at risk. We assembled a multi-disciplinary team consisting of surgeons, educators, nurses, and mannequin developers. We developed appropriate mannequins for the technical skills to be taught.
The study was designed to be prospective and randomized in order to decrease bias and had three phases.  The first (preparatory) phase took place at the office of Surgical Education of the Department of Surgery, University of Southern California. Here material was designed and produced to teach the surgical skill of central venous catheterization (CVC) by cognitive task analysis (CTA). The surgical interns were randomized into two groups: Experimental and Control.  The Experimental Group received the surgical skills course by CTA training.  The Control Group was taught CVC by the traditional method of self-learning and resident-to-resident teaching on patients.

The second (teaching) phase took place at USC’s surgical skills laboratory consisting of  a four-hour training course for the Experimental Group. 

The third (evaluation) phase took place in the Surgical Intensive Care Unit of the LAC+USC Medical Center.  Two independent qualified observers conducted the evaluations of the interns; each of them were blinded to the other’s evaluations.
Attention was paid to performing the study in a short period of time. As things "drag along," the interest often deflates, and confounding factors contaminate the study.  Results of this study were presented at the next ASE Annual Meeting. A course for teaching interns central venous catheterization was developed based on the results of this project and is now an annual event in our institution.

Outcomes/Recommendations

1. Teaching surgical skills in an inanimate surgical skills laboratory is

superior to teaching them under stressful conditions on patients.

2. For this method of teaching to prevail, mannequins or simulation have to be

developed to such an extent that they represent life-like conditions. Although

this is now true for simple procedures -like the one tested in this study

(central venous catheterization)- there is still a lot of work to be done for

more complex operations.

3. Teaching institutions should invest in developing surgical skills

laboratories. A variety of skills can be acquired there, making the transition

to patients easier and safer. 

Publications/Presentations
Velmahos G, Toutouzas K, Chan L, Sillin L, Clark R, Maupin F, Theodorou D, Sullivan M, Demetriades D, DeMeester T. Cognitive task analysis for teaching technical skills in an inanimate surgical skills laboratory.  Podium presentation, Association for Surgical Education Annual Meeting, Baltimore, Maryland, April 2-6, 2002.
Velmahos GC,  Toutouzas KG,  Sillin LF, Chan LS, Clark RE,  Theodorou D, Maupin F.

Cognitive task analysis for teaching technical skills in an inanimate surgical

skills laboratory: a randomized controlled trial with pertinent clinical

outcomes.  Am J Surg, 2004; 187:114-9.
How Accurate is Self-Assessment of Technical Skill, and Does Self-Assessment Improve by Evaluating Peers’ Performance? (2001-2002; $22,139)
Helen MacRae, M.D., M.A., Mylene Ward, M.D., University of Toronto

Statement of Problem
In medicine, the development of expertise depends upon the ability to recognize one’s strengths and weaknesses.  Ironically, many studies suggest that physicians may not be aware of what they do not know.  However, there is some evidence that self-assessment may not be improved through feedback.

Self-assessment is believed to play an important role in the operating room but it has never been studied in this setting.  In the last ten years, many laparoscopic procedures have become the standard of care.  For instance, laparoscopic fundoplication is now considered the gold standard in the surgical management of gastroesophageal reflux disease.  Ideally, surgeons and surgical residents should acquire their initial laparoscopic  skills outside of the operating room.  They must be able to accurately assess their own readiness to take these skills to the operating room.  The rise in complications seen with the introduction of laparoscopic cholecystectomy suggests surgeons did not recognize their limitations.

Methods

Twenty-six senior surgical residents were videotaped performing a laparoscopic Nissen fundoplication in a pig.  Three blinded laparoscopists rated the videos on two previously validated instruments, the Global Rating Scale and the Objective Component Rating Scale.  The residents evaluated their performances, using identical rating forms, at three intervals: immediately following performance of the Nissen, following self-observation of their videotaped performance, and following review of four videotaped peer performances.
Outcomes/Recommendations

This preliminary study suggests that residents are fairly accurate judges of their technical performance in a laparoscopic model.  Self-observation of their videotaped performance improved the residents’ ability to self-evaluate.  The opportunity to view peer performances of the same procedure did not improve self-assessment ability.  Therefore, reviewing one’s operative performance on videotape may provide an opportunity for self-reflection and improve one’s abilities to self-assess.

Publications/Presentations
Ward M, MacRae HM, Schlachta C, Mamazza J, Poulin E, Reznick R, Regehr G. 

Resident self-assessment of operative performance.  Podium presentation, Association

for Surgical Education Annual Meeting, Baltimore, Maryland, April 2-6, 2002.

Ward M, MacRae HM, Schlachta C, Mamazza J, Poulin E, Reznick R, Regehr G. 

Resident self-assessment of operative performance.  University of Toronto, Department 

of Surgery 28th Gallie Day, Toronto, ON, May 10, 2002.

MacRae HM, Ward M, Regehr G, Rotstein L, Dackiw A. Resident-self assessment of technical performance and knowledge.  The Physicians' Services Incorporated Foundation ($14,500 2002)

Ward M, MacRae HM, Schlachta C, Mamazza J, Poulin E, Reznick RK, Regehr G. 

Resident self-assessment of operative performance.  Am J Surg 2003; 185: 521-524.  

Developing Research-based Video Cases to Teach Novices to Recognize, Interpret, and Resolve Tension in OR Team Communication: A Multidisciplinary Education Initiative (2001-2004; $30,427)
Lorelei Lingard, Ph.D., Richard Reznick, M.D., M.Ed., Glenn Regehr, Ph.D., Sherry Espin, M.Ed., Isabella DeVito, M.D., University of Toronto

Statement of Problem

Inter-professional communication in the operating room is a complicated social phenomenon regularly punctuated with tension-filled events.  When handled poorly, tension in communication can negatively influence the interpersonal aspects of team functioning.  When interpersonal relations are compromised, medical error may result.

Because similar communicative events are often interpreted differently by team members from surgery, nursing and anesthesia, it takes considerable skill to recognize and resolve or avoid communicative tension in the OR.  Despite the common understanding that the operating room may be one of medicine’s most stressful environments, we currently offer no explicit instruction for novices in recognizing and handling communicative tension on the team.  Further, implicit curriculum of trial and error, modeling and mimicry, makes it difficult to monitor and shape novice learning, and can result in unintended attitude acquisition by novices.

Methods

Three 3-minute videos representing realistic OR tension scenarios were constructed and each was divided into three natural segments.  Surgical (n=30), nursing (n=20) and anesthesiology (n=22) staff and trainees from Canadian and U.S. institutions independently viewed the videos in sequence.  After each segment, participants used 5-point anchored rating scales to evaluate the surgeons, nurses and anesthesiologists depicted in the videos for: level of tension, responsibility for creating the tension, and responsibility for resolving the tension.  Ratings were analyzed using ANOVA with profession of the rater, profession of the actor, and staff vs. trainee as factors.

Outcomes/Recommendations

Analyses consistently revealed no interaction of staff vs. trainee with any other variables.  For the perception of tension levels, the profession of the rater had no influence on the perceived tension of the various professions across the segments.  However for ratings of responsibility for creating and resolving the tension, frequent significant interactions between the profession of the rater and the profession of the actor were evident.  For example, in assessing level of responsibility, nurses often included anesthetists to a greater degree than did surgeons and anesthetists, and surgeons frequently underestimated their responsibility relative to the ratings by nurses and anesthetists.

Team members were consistent in their interpretation of each other’s tension levels but frequently differed in their perceptions of the profession responsible for the creation and resolution of tension.  These data provide generalizability of earlier qualitative findings.  Both the video methodology and the findings of this study are being used as the framework of a workshop intervention to improve operating room interactions when tension arises.
Publications/Presentations
Lingard L, Espin S, Rubin B, Whyte S, Colmanares M, Baker R, Regehr G, Doran D, Reznick R, Grover E, Orser B, Bohnen J.  Getting teams to talk: pilot implementation of a checklist to promote safer operating room communication. Podium Presentation, Association for Surgical Education Annual Meeting, March 30-April 3, 2004, Houston, TX
Lingard L, Regehr G, Espin S, DeVito I, Whyte S, Buller D, Sadovy B, Rogers D, Reznick R. Perceptions of operating room tension across professions: building generalizable evidence and educational resources. Acad Med 2005; 80(10): S75079. 
L. Lingard (presenter),Regehr G, Espin S, DeVito I, Whyte S, Buller D, Sadovy B, Rogers D, Reznick R. Perceptions of operating room tension across professions: building generalizable evidence and educational resources. Podium presentation at AAMC/RIME Conference, November 8, 2005.
 

Outstanding Paper Award.  Association of American Medical Colleges, Research in Medical Education, 2005.
Human Performance Capacity Profiles and Their Relationship to Laparoscopic Surgical Performance: Evaluation of Medical Students, Surgical Residents and Staff Physicians 
(2001-2003; $86,754)
Jeffrey Cadeddu, M.D., Daniel Jones, M.D., George Kondraske, Ph.D., University of Texas-SW
Statement of Problem

With the advent of minimally invasive surgical techniques, there is an increased demand for such expertise.  As opposed to most open procedures, laparoscopic surgery challenges human surgical performance in several ways.  The overall effect is that it imposes a new set of demands that greatly increases the difficulty in modern surgery.

To date, there has been a paucity of research completed on performance assessment and optimal methods of learning laparoscopic skills.  In fact, most studies that evaluate surgical performance utilize global subjective and qualitative assessments by “expert” surgeons.  As a result, to maintain acceptable reliability, multiple “expert” observers are needed.  Furthermore, there has generally been no attempt to determine “why” a given individual cannot perform a given task (or procedure) “better.”  With the increased challenges of laparoscopy, common sense suggests that technical skill and dexterity would affect outcome.  A method to assess these basic innate abilities is needed to improve educational curricula, identify surgeon limitations, and assess laparoscopic performance.  This study proposed to address this problem.

Methods

At least 200 subjects participated in experiments conducted over a two year period.  These subjects were drawn from a pool of urology residents (16), general surgery residents (60), expert and non-expert laparoscopy faculty (20), and medical students at the University of Texas Southwestern Medical School (>100).  Not all subjects participated in all aspects of the study.

Since the issue at hand was performance and each subject needed to use “what he or she had” to perform the surgical tasks, no restrictions applied regarding age, sex, or other factors.  Thus, any individual who is receiving medical or surgical training of some type is a viable study candidate.  For model building, a range of surgical skills is desired.  This was achieved by using the diverse sample described and sampling the skill of these subjects over a two year period.  All subjects participated on a voluntary basis and were administered an Informed Consent approved by the UTSW Institutional Review Board.

Outcomes/Recommendations
This study enabled the completion of two original manuscripts addressing the role of human performance testing and analysis as applied to surgical training and skill development.  Based on this pilot work, our recommendation is that larger groups utilizing human in vivo surgery as the standard should be evaluated to further evaluate and validate human performance measures as an alternative tool to evaluating surgical skill and potential.

Publications/Presentations

Manuscripts:

Gettman MT, Kondraske GV, Traxer O, Ogan K, Napper C, Jones DB, Pearle

MS, Cadeddu JA.  Assessment of basic human performance resources

predicts operative performance of laparoscopic surgery. JACS 197:489,

2003.

Johnson DB, Kondraske GV, Wilhelm DM, Jacomides L, Ogan K, Pearle MS,

Cadeddu JA. Assessment of basic human performance resources predicts

performance of virtual ureterorenoscopy.  J Urol 171:80, 2004.

Matsumoto ED, Kondraske GV, Ogan K, Jacomides L, Wilhelm DM, Pearle MS,

Cadeddu JA.  Assessment of basic human performance resources

predicts performance of ureteroscopy. Am J Surg 2006; 191(6): 817.820.

Abstracts:

Cadeddu JA, Gettman MT, Ogan K, Napper CA, Traxer O, Jones DB, Pearle

MS, and Kondraske GV. Outcome of laparoscopic skills training among

urology residents is predicted by assessment of basic elements of human

performance. J Endourol, Program of World Congress of Endourology and

SWL, Genoa, Italy, 2002.

Cadeddu JA, Wilhelm D, Ogan K, Pearle MS, and Kondraske GV. Assessment

of basic human performance resources predicts student ureteroscopy

skills in the virtual environment. J Urol, Program of American

Urological Association, Chicago, IL, 2003.

Workshops:

Kondraske GV, Cadeddu JA.  Human Performance Assessment.  Association

for Surgical Education Annual Meeting, Houston, TX, April 2, 2004.

Development and Evaluation of a Model for Teaching Surgical Skills and Judgment (2002-2004; $95,416)
Debra DaRosa, Ph.D., David Rogers, M.D., Reed Williams, Ph.D., Linnea Hauge, Ph.D., Heather Sherman, M.P.H., Kenric Murayama, M.D., Keith Millikan, M.D., Alex Nagle, M.D., Gary Dunnington, M.D., Northwestern University, Rush-St. Luke’s Medical Center, Southern Illinois University
Statement of Problem

Skills laboratories have grown in number and popularity for helping residents learn and hone various surgical skills.  Yet, no instructional design model exists to help faculty teach in this educational venue.  Also absent is a clear understanding of how to effectively integrate clinical decision-making and other cognitive tasks in skills lab instruction.  This study sought to develop and evaluate an approach to designing a skills lab curriculum and corresponding materials that provide for technical skills instruction, as well as error anticipation and avoidance.
The purpose of our study was to develop a formal skills laboratory-based curriculum that would enhance the operative judgment of surgical residents.  The specific study question was "Is there a difference in the judgment and procedural skill of residents who participated in a novel curriculum when compared to residents who were taught using traditional instruction?"  The study also sought to develop a framework for developing other skills laboratory-based curricula that would address both technical as well as operative judgment skills.
Methods

A Cognitive Task Analysis (CTA) was conducted using the Critical Decision Method, a specific type of CTA.  The CTA on performing a laparoscopic cholecystectomy (LC) was carried out at three institutions.  A unique outcome of this effort was the identification of an error prevention strategy for each of the 12 critical decisions made in the course of the procedure.  The results of the CTA were used as a blueprint for creating the curriculum that included three 90-minute sessions.

First and second year residents were randomly assigned to the treatment and control groups within each of three residency programs in Year 1 (2003), and first year residents in Year 2 (2004).  Residents in both groups completed a written pre-test, developed from the CTA and the basic MIS skills course.  In Year 1, the treatment groups completed the three curriculum sessions in March, April and June, 2003.  In July, treatment and control groups completed the written post-test and a practical examination using a porcine training model.  Faculty observers, blinded as to treatment and control group residents, observed and evaluated the residents on both the technical and judgment aspects of the LC procedure.  Beginning in August 2003, residents in both groups were assigned an LC patient case and evaluated in the operating room by a faculty member unaware as to which residents completed the new curriculum.  These curriculum and evaluation efforts were repeated in January 2004 with the second treatment group.  

Outcomes/Recommendations
 

What we found is that the structured skills laboratory curriculum we developed enhanced intra-operative judgment as assessed on a written examination developed from an analysis of expert judgment.  We were not able to find differences in technical skill, but we believe that was largely due to the lack of structured practice opportunities required as part of the curriculum with protected time.  This latter finding is a critical one for future skills lab curriculum projects; if the curriculum does not include specific practice requirements with protected time in which it is to occur, the chances of the curriculum effecting technical skill expertise is questionable.  

 

We also learned that the CTA is a critical first step to creating a skills laboratory curriculum.  It needs to include both the procedural steps, but also the cognitive steps involved in the procedure.  Without these two components, future skills lab curriculum modules risk being incomplete.  

 

Finally, the results have given way to a template for future development of skills laboratory curriculum modules.  Numerous lessons were learned about the essential components of an effective skills lab curriculum for affecting operative judgment.  These findings, when published, should be helpful to future efforts to build a national curriculum for residents based in skills laboratories.

 

Publications/Presentations
 

DaRosa DA, Rogers D, Williams R, Hauge L, Sherman H, Murayama, K, Millikan K, Nagle A,  Dunnington G.  The impact of a structured skills laboratory curriculum on surgery residents' operative judgment.  Podium Presentation, Association for Surgical Education Annual Meeting, March 29-April 2, 2005, New York, NY.

 

Rogers DA, DaRosa DA, Williams R, Hauge L, Dunnington G.  Using

Cognitive Task Analysis to Develop a Surgical Procedural Curriculum.  It

will be published in Parks A, Witzke DB, Klein R (ed). Minimally

Invasive Surgery Training - State of the Art: An Electronic Book, December, 2007.
DaRosa, D, Rogers, DA, Williams, RG, Hauge, L, Sherman, H, Murayama, K, Nagle, A, Dunnington, GL.  Impact of a structured skills laboratory curriculum on surgery residents' intraoperative decision-making and technical skills. Acad Med 2008;83(10 Suppl):S68-71.
Da Rosa, D.  Impact of a Structured Skills Laboratory Curriculum on Surgery Resident’ Intra-Operative Decision-Making and Technical Skills.  Presented at the Association of American Medical Colleges Annual Meeting, San Antonio, Texas, November 2008.
Cortical Mapping of Surgical Residents on Tasks of Surgical Skills and Mental Rotations (2002-2003; $17,411)
Kyle Wanzel, M.D., Dimitri Anastakis, M.D., Stanley Hamstra, Ph.D., David Mikulis, M.D., Mary-Pat McAndrews, Ph.D., University of Toronto
Statement of Problem

Performance on specific tests of visual-spatial ability has been shown to correlate with surgical performance.  Our group found that surgical residents who performed well on mental rotational tasks (MRT) consistently outperformed their peers on surgical tasks during an OSATS examination.  

The purpose of this study was to assess patterns of cortical activation during MRT in surgical residents previously categorized as good vs. poor on MRT and OSATS scores.  Our hypothesis was that there would be a significant difference in cortical activation pattern between the two groups.

Methods
All surgical residents previously assessed on MRT and OSATS performance were invited to participate.  Each resident underwent a functional magnetic resonance imaging (fMRI) scan.  During the scan, participants were presented with pairs of three-dimensional block figures and were asked if the two figures were the same or different.  The rotation task required them to decide whether the figure on the right could be rotated (through the picture plane) to match the figure on the left.  Cortical regions with the strongest association to variations in task accuracy were identified through regression analysis.

Outcomes/Recommendations

Eighteen of the 30 original surgical residents completed the fMRI protocol.  Consistent with previous studies, while mentally rotating these objects, significant bilateral          (left > right) parietal lobe activation was seen in all participants.  Better task performance was associated with greater cortical activation in several brain regions, including: the left inferior parietal, left inferior temporal, right cingulate, right caudate, and biliateral precuneus regions (t < 0.001).

Differences in cortical activation patterns associated with MRT, known to be related to surgical performance, may reflect “hard-wired” abilities or application of different visual-spatial problem solving strategies.  Further, there is growing evidence that cortical networks change and adapt during practice of motor skills, as one progresses from novice to expert.  Therefore, fMRI may hold potential as an objective method of monitoring spatial learning in surgery and could provide a measure of the sustainability of these learned skills.  In the future, further investigation into this domain could impact on how we teach motor skills to surgical residents, resident selection, remediation procedures, and continuing surgical education.

Publications/Presentations

Wanzel K, Anastakis D, Grober E, McAndrews M, Sidhu R, Mikulis D, Hamstra S. An analysis of visual-spatial ability and cortical activation patterns in surgical residents. Moderated Poster presentation, Association for Surgical Education Annual Meeting, March 30-April 3, 2004, Houston, TX

Wanzel KR, Anastakis DJ, Grober E, McAndrews MP, Sidhu R, Mikulis D, Hamstra

S. An analysis of visual-spatial ability and cortical activation patterns

in surgical residents.  (Poster) Association for Medical Education in Europe

(AMEE), AMEE 2004 Conference, Edinburgh, Scotland, Sep 5, 2004 - Sep 8,

2004.

Wanzel, KR, Anastakis, DJ, McAndrews, MP, Grober, ED, Sidhu RS, Taylor K, Mikulis, DJ, Hamstra, SJ. Visual-spatial ability and fMRI cortical activation in surgery residents. AJS 2007; 193(4); 507-10.
A Study of Information Transfer and Communication Practices Among Surgeons When Transferring Responsibility for Patient Care (2003-2005; $93,991)
Reed Williams, Ph.D., Cathy Schwind, M.S.,  Ross Silverman, J.D.,  Gary Dunnington, M.D., John Fortune, M.D., John Sutyak, M.D., Georges Azzie, M.D., Robert Bower, M.D., Karen Horvath, M.D., John Potts III, M.D., Erik Van Eaton, M.D., Margaret Boehler, M.S., Southern Illinois University
Statement of Problem
In response to patient safety concerns arising from extended resident on-call and work hour responsibilities, the Accreditation Council for Graduate Medical Education proposed new common requirements for resident duty hours to be implemented in July 2003.  These standards will curtail surgical residents’ consecutive, weekly and total work hours, thereby transforming the nature of graduate surgical education and posing significant staffing, patient management and patient safety challenges for surgery departments.  Limits on consecutive work hours will demand increases in the transfer of care from one on-call surgical resident to another.  Absent an effective process for transferring patient care responsibility, there will be an increased risk of significant patient management errors due to lost, misinterpreted, misplaced or mishandled patient information.  While the new resident work hour requirements made the need for a study of information transfer and communication practices among residents more apparent and urgent, this study will benefit all surgeons, as all surgeons transfer care of patients to their colleagues.  
Methods

FOCUS Group Discussions  - Separate, semi-structured focus group sessions with surgical residents, general surgeons, and nurses were held at five medical centers.  The focus was on incidents that involved information transfer and communication lapses involving surgeons and/or surgical residents that led to medical mishaps or near misses in patient care.  Incidents that helped improve understanding of the patient’s course and plan of care and/or each provider’s patient care responsibility were also recorded.

Survey of Current and Recommended Information Transfer Practices – Fifty-five residents from five general surgery residency programs throughout the Western and Midwestern regions of the United States completed this survey.  

Outcomes/Recommendations
FOCUS Group Discussions – 137 participants (59 surgical residents, 36 attending surgeons, 42 nurses) offered 326 case descriptions and general comments regarding information transfer and communication factors that affect collective surgeon and resident understanding of the patient, the patient’s course and plan of care, and of surgical team members’ roles and responsibilities. These incidents fell into seven major areas including factors that: blur the boundaries or responsibility (87 reports), decrease physician familiarity with patients (121 reports), divert physician attention (31 reports), or distort or inhibit communication (67 reports).   They also included problems with the written record (55 reports), structural factors that inhibit effective information transfer (37 reports) and provider limitations that complicate effective communication (34 reports).
Surgical resident and surgeon communication is a form of collective sense-making among individuals operating in an ambiguous environment with obstacles that prevent clear understanding of their situation.  The seven communication problem areas identified all tended to interfere with accomplishing two goals: 1) making sure that all jobs had been assigned and that every person knew their tasks, 2) establishing that everybody had the best information available, and appropriate capabilities to do their job.  Effective surgeon-to-surgeon communication facilitates realization of these goals.  Poor communication actively interferes with their achievement.
Survey of Current and Recommended Information Transfer Practices – Ninety six percent of the residents agreed that there should be a systematic exchange of patient information but 70% spent 15 minutes or less doing this each day.  

The majority of residents felt their current handover practice was at least adequate, and felt that all patients should be discussed (80%).  This last finding is in sharp contrast to a study done in 1996, which demonstrated only 12% of the residents desired to get transfer information on all patients.  The information the residents desire to receive has to do mainly with patient medical concerns as well as what needs to be done for this patient while they are under their care. 
Publications/Presentations

Williams R, Schwind C, Silverman R, Dunnington G, Fortune J, Sutyak J, Azzie G, Bower R, Horvath K, Potts III J, Van Eaton E, Boehler M.  Information transfer and communication factors that affect surgeon shared understanding of hospitalized patients and patient care responsibilities. Podium presentation, Association for Surgical Education Annual Meeting, March 29-April 2, 2005, New York City, NY.
Schwind C, Williams R. Surgical resident perceptions of existing information transfer practices. Poster presentation, Association for Surgical Education Annual Meeting, March 29-April 2, 2005, New York City, NY.

Williams R, Schwind C, Silverman R, Fortune J, Sutyak J, Azzie G, Bower R, Horvath K, Potts III J, Van Eaton E. Improving information transfer and communication among surgical residents and surgeons. Workshop presentation, Association of Program Directors in Surgery Annual Meeting, April 1, 2005, New York City, NY.

Panel presentation on Patient Safety and Medical Negligence, sponsored by the Health Law Forum of the American Public Health Association.  American Public Health Association Meeting, November, 2005, New Orleans, LA.
Williams R, Schwind C, Silverman R, Fortune J, Sutyak J, Azzie G, Bower R, Horvath K, Potts III J, Van Eaton E.  Improving transfer and communication among surgical residents and surgeons.  Annals of Surgery 2007; 245(2): 159-169.
Phitayakorn R, Williams RG, Yudkowsky R, Harris IB, Hauge L, Widmann WD, Sullivan ME, Mellinger JD.  Patient-care related telephone communication between general surgery residents and attending surgeons.  JACS 2008;206(4);742-750.
Williams R.  Handoffs: Steps toward a Systematic Solution.  American College of Surgeons Clinical Congress, October 14, 2008, San Francisco, CA.

Recognizing the Affective Component within Surgical Learning: a Safety-Centred Intervention (2003-2005; $97,000)

Roger Kneebone, Ph.D., K. Moorthy, D. Nestel, C. Vincent, J. Kidd, Sir Ara Darzi, C. Wetzel. Imperial College-London
Statement of Problem

Adverse events and “near misses” within surgical practice are multi-factorial, with technical competence, interpersonal interactions and communication skills being key elements of dysfunctional performance.  A variety of surgical emergencies can result in severe stress, yet current surgical training programs have no framework for helping clinicians recognize and address these responses before they jeopardize patient safety.  

Three key types of stressor are those arising from the patient (e.g. threatening or challenging behavior, technical difficulties with a procedure, language problems), from the environment (e.g. malfunction of technical equipment, dysfunctional team-working, interruptions) or from the self (e.g. poor health, sleep deprivation, or inadequate knowledge and skill).  Currently there is no formal framework within which learners can experience, recognize and ultimately manage constructively their own responses to the stressors which they will encounter in clinical practice.
Methods

The aim of this project was to explore intra-operative stress amongst surgeons. In-depth interviews provided a structure for conceptualizing surgical stress and its management. Observational studies of surgeons within a high fidelity simulated surgical environment have provided rich data. A combined quantitative and qualitative approach has collected objective measures of stress (heart rate and salivary cortisol) and subjective responses (perceived stress levels) in the context of observed behaviors. 

Phase 1

An in-depth interview study of experienced and inexperienced surgeons explored responses to operative stress and strategies for recognizing and coping with it. From this we have developed a conceptual framework which combines external stressors (e.g. distractions, delays, team-working problems, equipment problems, unexpected surgical complications) with internal stressors (e.g., physical and psychological factors). Outcomes from Phase 1 were presented at the 2005 ASE Annual Meeting in New York and have been accepted for publication in the American Journal of Surgery.

Phase 2

Pilot studies with simulated saphenofemoral disconnection in a multi-professional surgical team identified a range of practical issues. In response they shifted the emphasis to carotid endarterectomy (CEA) within our high fidelity simulated operating theatre (SOT). This procedure is technically complex, involving a conscious patient, a time limit and a high risk situation. This provides the opportunity to create a standardized stressful scenario for surgeons at various levels of experience.  They are currently running scenarios with 2 different stress levels, a CEA non-crisis scenario and a CEA scenario involving a surgical crisis (including intra-operative stroke). 
To date 17 simulations have been carried out including 4 pilot sessions, 5 sessions for a feasibility study and 8 definitive simulations. Phase 2 data collection was completed by September 2005. 

Phase 3
Provisional designs for a stress management intervention have been completed. This will consist of a CEA crisis scenario followed by a training session and a post-intervention assessment using another simulated CEA crisis scenario. Two groups of 8 junior surgeons will be pre-trained to gain an equal level of technical skills using bench model training before being assessed in the first simulation scenario. A control group will receive no intervention. 

The intervention will include a package of technical skill, communication and stress training, based on the observations and self-reports of participants in Phases 1 and 2. This is scheduled for September 2005.

Outcomes/Recommendations

This work has highlighted the importance of stress within surgical practice, and its potential for affecting clinical outcomes. We believe that this project will raise awareness of stress as an important issue within surgical training, both in the UK and  North America. Further work is required to develop and evaluate appropriate stress management interventions and explore their introduction within surgical training. 

Following this simulator-based project, further studies are required to investigate stress-related issues in clinical practice and explore the impact of training interventions upon clinical outcome. 

We believe that this work has identified key issues in an important and currently under-researched area.
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The Use of a Cognitive Task Analysis Based Multimedia Program to Teach Surgical Decision Making in Flexor Tendon Repair (2004-2007, $31,011)
Tiffany Grunwald, MD, MSEd, Kali Luker, BA, Maura Sullivan, PhD, MSN, Sarah Peyre, MSEd, Randy Sherman, MD

Statement of Problem

Two clear divisions become apparent when examining traditional surgical curriculum.  One is the instruction of physiology, anatomy and disease and the second is the development of technical skills in an apprenticeship format.  In contrast to the traditional surgical curriculum, current educational theory tells us that adult learners learn best when information is placed into a contextual format and learners need to be taught decision making strategies during this time.  Instruction employing many types of media has provided a sophisticated medium whereby we can incorporate traditional text and illustrations into a learning program with interactive and three-dimensional capabilities.  According to the cognitive theory of multimedia learning, the act of building connections between verbal and pictorial mental models is an important step in conceptual understanding.  One specific method for obtaining sophisticated performance expertise where many covert decisions are linked with complex overt actions is cognitive task analysis. 
Incorporating cognitive task analysis into the design of a multimedia learning tool provides the opportunity to effectively transfer knowledge from expert to novice, accelerate the acquisition of expertise and enrich our domain of instruction.  This study evaluates the ability of a cognitive task analysis-based multimedia teaching module to instruct residents on flexor tendon repair.

Methods

Ten plastics and reconstructive surgery residents were recruited for this study.  They represented every year of the plastic surgery program and had varying levels of exposure to flexor tendon repair.  The residents served as their own control. The cognitive task analysis analysts were a faculty member and a graduate student from the School of Education who interviewed the expert surgeons. The cognitive task analysis consisted of a series of interviews.  The final document, approved by all members of the group, included the technique of flexor tendon repair as well as the indications, contraindications, complications and pitfalls related to flexor tendon repair.
The development of the multimedia curriculum was based on the assembled cognitive task analysis document and was organized to emphasize the decision points and important details which are critical for mastery and completion of the overreaching surgical task.  

The ten residents were asked to perform flexor tendon repairs on a cadaveric hand three separate times.  Prior to each procedure, the residents completed a ten-minute questionnaire covering prior exposure to flexor tendon repair, how they prepared for this case, how they usually prepare for cases and their history of didactic teaching of flexor tendon repair. 

The evaluation data was analyzed statistically using a non-parametric Wilcoxon test.  Comparisons were done between the changes in scores from sessions one to two and sessions two to three.  Statistical analysis was used to compare total change in scores and knowledge of the advantages and disadvantages of options at each decision point.  

Outcomes/Recommendations

The study has demonstrated that while a significant amount of learning occurs via traditional methods, augmenting a resident’s training with computer-based learning modules is an effective way to contextualize a procedure and create a bridge from the theory to technical skills.  The first segment of our study controlled for learning that would be done based on traditional learning and a knowledge of the talk-aloud questions.  While the results demonstrated an increasing trend for both total knowledge and understanding of advantages and disadvantages of each decision point, they were not significant.  By introducing the teaching module between sessions two and three, the residents were able to effectively build upon their current understanding of the procedure and why certain decisions are made.  This was verified with a statistical significance of P<0.01.
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Is the Script-Concordance Test a Valid Instrument for Assessment of Intra-operative Decision Making Skills? 

(2004-2005, $20,100)
Sarkis Meterissian, M.D., Bernard Charlin, M.D., Ph.D., McGill University
Statement of Problem

At present, surgical educators cannot readily assess the intra-operative decision-making skills of their residents.  Surgical skills can be taught and measured but intra-operative thinking is a more nebulous area.  The script concordance test is a new tool of clinical reasoning assessment that can test the elaborated networks of knowledge that experienced surgeons develop over the years.  It is felt that this test can measure intra-operative decision-making skills and fill the present void in this area.
Methods
Initially 196 questions were prepared by the research team based on the objectives for residency training of the American Board of Surgery.  These items were reviewed for face and content validity by three board-certified general surgeons.  After review, 65 questions were eliminated and a 100 question examination was prepared and administered to 42 general surgical residents ranging from R1 to R5. The scoring grid was obtained by giving the test to ten board-certified general surgeons who completed the test independently.  
Outcomes/Recommendations

The test had excellent reliability (Cronbach alpha=0.85).  Scores showed good construct validity with a dip in the R5s’ score (R1=52.5+9.9, R2=62.4+5.1, R3=68.3+9.2, R4=75.7+9.6, R5=68+6.4).  There was a significant difference between junior (R1+R2) and senior (R3+R4+R5) residents; 56.8+9.5 vs. 70.2+8.8 (p<0.0001).  The oral exam also showed construct validity, although it was more labor intensive to administer.
Recommendations:


1. Determine if the scoring system should be developed by content experts rather than general surgeons.

2. Determine if the test retains validity if administered in other university general surgery programs.
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Computer-Aided Laparoscopic Simulators for Training Surgical Residents (2004-2005; $50,000)
Rebecca Minter, M.D., Paul Gauger, M.D., University of Michigan

Statement of Problem

Traditionally, many of the laparoscopic training programs have used animal models and inanimate trainers.  The use of animal labs, while an excellent training opportunity, is obviously extremely expensive and labor intensive, and the inanimate trainers typically only measure an individual’s time to complete a task.  While time to complete a task is one measurement of performance, it is by no means the only measure or the most important.  Given these limitations, virtual reality simulators have been gaining popularity as a means of training individuals in laparoscopic surgery in a safe and controlled environment.  These computer-aided simulators provide an objective assessment of multiple facets of a subject’s psychomotor performance, and clearly have great promise in the arena of laparoscopic training.  However, there is currently little data regarding the validity of these models.

Methods

Four specific aims were identified to be studied:
· Specific Aim 1a:  Determine if the LapSim simulator can differentiate levels of expertise from novice to expert.

· Specific Aim 1b:  Determine if the LapMentor simulator can differentiate levels of expertise from novice to expert.

· Specific Aim 2:  Determine if resident training on the LapMentor translates to improved performance in the operating room, as compared to residents that proceed directly to the operating room without simulator training.

· Specific Aim 3:  Determine if students with a professed interest in surgery have greater innate visuospatial, perceptual, and psychomotor abilities as compared to their peers planning a career in a non-procedural specialty.

· Specific Aim 4: Determine if students with different baseline laparoscopic skill levels can achieve the same level of competence through intensive training on a laparoscopic simulator.

Specific Aim 1a and 1b:  Subjects were randomized to either the LapSim or the Lap Mentor and performed 11 repetitions of designated simulator exercises. The performance of each study group will be assessed by overall performance and by comparing learning curve patterns in areas of time, accuracy, safety and efficiency of right and left hand movements.  
Specific Aim 2: 30 subjects were randomized to either the LapMentor or no initial simulator training.  The 15 subjects randomized to the LapMentor will train to an expert level of performance two consecutive times on all designated exercises. Both groups will then be assessed in a laparoscopic pig lab.  All subjects will perform a series of required laparoscopic exercises in a porcine model and their performance will be video-taped. Each subject will be evaluated by two faculty (blinded to the identity of the subject) and inter-rater reliability will be determined.  It will be determined if prior training on the LapMentor translates to improved laparoscopic performance in the OR.  Once completed, the subjects who did not receive initial simulator training will receive the same training as their peers.

Specific Aim 4: Twenty M4s applying for either a general surgery or plastic surgery residency program were recruited. Twenty M4s applying for a non-procedural specialty residency were also recruited. All subjects completed three visual-spatial and perceptual ability tests.  Baseline performance was then assessed in a pig lab utilizing the same exercises and assessment tools noted above in the VR to OR studies.  All subjects then performed ten repetitions of designated exercises on the LapSim and LapMentor simulators.  The degree of correlation between each subject’s visual-spatial and perceptual ability test scores and their simulator and pig lap performance were determined.  All subjects were then trained on the assigned simulator exercises until they achieved an expert level of competence two consecutive times on all required tasks.  All subjects were then re-assessed on the porcine model.  
Outcomes/Recommendations
Specific Aim 1a:  The LapSim laparoscopic simulator was found to have construct validity for at least one of its factory-based metrics for each of the basic skills tasks evaluated.

Specific Aim 1b:  The LapMentor’s metrics were not able to discriminate between novice and expert subjects, thus the simulator’s metrics lack construct validity.  These findings have been fed back to the company and they have since developed new metrics.  

Specific Aim 2:  The LapMentor demonstrated transfer validity, i.e. interns trained on the LapMentor simulator basic skills tasks demonstrated significantly improved performance on a series of animate operating room exercises.

Specific Aim 3: Fourth year medical students planning on a career in a procedural specialty do not demonstrate any difference in baseline visual-spatial ability as compared to those students pursuing a non-procedural specialty with the exception of those visual-spatial abilities related to laparoscopic skills.  The procedural students significantly outperformed the non-procedural students on two tests specific for assessing laparoscopic skills.

Specific Aim 4: This work is ongoing.  The non-procedural students recruited for Specific Aim 3 will be asked to complete a series of exercises on the LapSim and will then be re-tested on the LapSim and the PicSOr tests to determine if, with practice, they can achieve the same level of proficiency as the procedural students who initially outperformed them.
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The  Formal and Informal Curriculum in Surgical Residency Bioethics Education (2004-2007; $38,800)
Alex Levin, MD, Martin McKneally, MD, PhD, Ross Upshur, MD, MA, MSc, University of Toronto
Statement of Problem

Training surgical residents to become practicing surgeons involves teaching them how to make difficult diagnoses and perform difficult operations and procedures.  Challenging ethical issues are intertwined with many medical decisions and interventions.  To be the best possible physicians and provide the best patient care, surgical residents must learn the skills needed to deal with the ethical challenges they face every day.  To be accredited, residency programs in Canada are required to teach ethics to their trainees.  However, the topics and the way that they are taught are selected by the teachers reflecting what they feel their trainees need to know.  There is a body of research suggesting that this curriculum does not completely reflect the issues that surgical residents actually face, leaving an important gap between what these trainees are being taught and what they need to learn in their daily lives as physicians in training.  We intend to develop a better understanding of what surgeon teachers think they should be teaching their residents about ethics and what surgical residents feel they should be learning, and why each group feels this way.  We hope to improve surgical bioethics teaching in a curriculum that reconciles the needs of both groups.  This will guide us in future efforts designed to ensure that graduate surgeons have learned what they need to know, and have acquired the skills that will allow them to deal effectively with the ethical issues they face.  
Methods

This was a qualitative research study that used semi-structured, in-depth interviews and focus groups to derive a rich description of potential gaps between the formal and informal bioethics curriculum in surgical postgraduate bioethics curriculum at the University of Toronto.  Postgraduate bioethics education is a complex social phenomenon and qualitative research methods provide the means to provide an in-depth understanding of such a phenomenon in a natural setting.  Qualitative methods allowed a detailed exploration of the varied perspectives involved in the teaching and learning of bioethics that might be missed using quantitative methods.
Focus groups are comparatively easy to conduct and provide the opportunity to collect data from group interaction.  Focus groups provide a safe environment to share ideas and are likely to be less intimidating than in-depth interviews.  However, the numbers of people in a focus group limit the depth of information any participant can provide.  Interviews allow more time for a person to express and develop their views and also provide a more confidential environment where more sensitive material can be discussed.  Therefore the use of both focus groups and interviews provided complementary data that allowed a more complete description.  

Focus groups and interviews were conducted with surgical residents in certified post-graduate training programs at the University of Toronto.  Each of these resident groups was receiving formal sessions in bioethics.  Each focus group consisted of 5-7 residents.  Purposive sampling method were used to ensure that a range of surgical specialties and training levels were represented in each focus group and among those interviewed.  
At the University of Toronto, each department and division has a Bioethics Education Coordinator, all of whom were invited to participate in either an interview or focus group.  Focus groups consisted of 3-5 of these faculty per group.  

Sampling was continued until theoretical saturation was reached.  Focus groups were conducted with a trained research assistant, audio-taped and transcribed.  An observer also took field notes.  Resident participants were asked to describe the ethical challenges they face in their daily practice.  They were also asked to identify the methods by which they learn how to handle surgical ethics challenges.  Surgeon bioethics teachers were asked to identify key issues they believe should be covered in surgical residency bioethics education and the issues they were able to include in their bioethics curriculum.  The interviewer investigated rationales and priorities used for these choices as well as pursued emerging themes and clarification.  

Data analysis commenced as data collection began and continued after data collection was complete.  Analysis was organized into three phases:  open, axial and selective coding.  The validity of the findings was tested five ways.
Outcomes/Recommendations

· All respondents felt bioethics teaching was important for residents

· All programs have formal teaching sessions on bioethics topics, however, content, timing, teachers and methods differed and included fully developed and integrated bioethics curriculum (2 programs); varied bioethics teaching sessions with changing content, teachers and timing (7); and regularly scheduled bioethics teaching session with an invited bioethics “expert” to speak or act as co-teacher (4)

· Programs have one to four sessions per year.

The respondents identified ways they felt bioethics teaching was successful:

· When staff and senior residents provided ethical role-models and are identified as such
· When bioethics issues are taught through real cases, addressed in a practical manner, relevant to how the residents face them

· When residents are given the opportunity to discuss the issues and hear opinions from supervisors and peers

· When the sessions are taught by someone with applicable clinical experience, although not necessarily from the specialty

· When the teaching methods engage the residents’ interest in the issue and serve to enrich the teaching experience

· When the bioethics teaching sessions are made to be of a different nature than the usual academic teaching sessions

· When bioethics training is made relevant to their clinical experience

Bioethics Coordinator Challenges in Bioethics Teaching

· Residents aren’t interested in bioethics because they are more concerned with medical knowledge which they feel will serve them better in practice and on examinations

· Unfamiliarity with bioethics teaching, as they had been trained before it was taught, and are unsure of how to best address it in the formal curriculum

· Finding time to develop and organize bioethics teaching; resources may be inaccessible; uncertainty of where to find resources

Resident Challenges in Bioethics Training

· Typical surgical ethical issues covered in the curriculum but still feel unprepared to cope in practice

· Ethical issues are common in practice but little time to manage; they move through it and on to the next case

· Continuum of learning is not addressed; bioethics issues not taught in the appropriate context for how the residents are currently facing them

· Unaddressed issues in the curriculum: intra- and inter-professional conflict, lack of experience, training issues, perceived unethical staff behavior

· Discussing bioethics issues not part of surgical culture

· Staff need bioethics training as much as the residents

Putting Bioethics into Practice

· Give residents practical insight into specialty specific issues

· Teachers would like specialty specific teaching methods or teaching modules that  can be easily adapted to fit

· Residents want to hear staff experience with bioethics issues and how they coped with them

· Bioethics teaching without clear clinical application may reinforce the notion of bioethics being unconnected with residents’ work

· Enforce that bioethics learning is equivalent to any other surgical skill

Role-Modeling

· All respondents identified role-modeling and day-to-day interaction with staff as being the most influential aspect of bioethics training

· Residents must navigate teachers and use their own judgment in identifying appropriate behaviors

· “Bad” role-model provides equal learning experience as a “good” role-model

Evaluation of Bioethics

· Very little useful evaluation of bioethics teaching being done in the surgical residencies

· Majority of assessment of resident behavior from informal interaction in day-to-day practice; most residents demonstrate sound ethical judgment

· Accurately assessing ethical behavior is difficult

· Residents feel little need for formal evaluation in bioethics

· Rather, feedback on how they handle ethically difficult situations in clinical practice; identify areas they need to approve and where they do well

Future Steps

· Begin process of designing a study to test a method of evaluation which will be responsive to the challenges defined herein.

Publications/Presentations
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Determining the Utility of the mini-Clinical Evaluation Exercise as a Competency Assessment Tool of Surgical Residents (2005-2008; $40,191)

Ravindar Sidhu, MD, MEd, Rose Hatala, MD, MSC, M. Broudo, G. Pachev, MD, E. Webber, MD, G. Page, MD, University of British Columbia

Statement of Problem

A valid, reliable and feasible system is critical for assessment of clinical performance at the postgraduate level.  The ideal assessment method should incorporate a performance-based, multi-competency assessment into a real-life session while maintaining reliability, validity and feasibility.  The mini-CEX is a performance-based assessment tool which does not require SPs, can be performed in a number of clinical settings and has been shown to be reliable and valid but only in specific settings. This study aimed to evaluate the utility of the mini-CES as an assessment tool in a general surgery training program.  This was done by implementation and evaluation of the reliability, validity, educational impact, acceptability, and cost of a mini-CEX assessment program.  
Methods

The research objectives were addressed in three sequential phases over three years.  Phase I was the mini-CEX implementation, instrument development, and inter-rater reliability assessment. Six mini-CEXs per examinee per year were required.  A rater training program was developed.  Four examiners were recruited, trained, and served as trained raters for the duration of the study.  At the end of six months of implementation, feedback was sought from the expert raters and examinees as to the utility of the rating form and final modifications were completed.  During the second six month period of the first year, the final version of the form was implemented.

Phase II was a longitudinal data collection. Mini-CES assessments continued with a minimum of six mini-CEXs per participant per year.  These assessments were completed by a mix of trained and untrained raters.  In addition, to assess the educational acceptability of the mini-CEX, survey and interview instruments were developed.  Items included in these instruments were determined through interviews with trained raters and examinees and included comparison of the mini-CEX to other assessments.  
Phase III completed the validation studies.  Pertaining to the validity of the mini-CEX, participants’ data on their respective high-stakes assessment (RCPSC-Surgery Certification Exam) were compared to their mean mini-CEX scores.  This analysis compared the mini-CEX to the current standard of assessment of clinical competence.  In addition, all resident scores on the PAME were compared to their mean mini-CEX scores.
Outcomes/Recommendations

There were two overarching conclusions from this study that had a significant effect on the results.  First, residents and faculty felt that scheduling meaningful sessions for mini-CEX completion was difficult.  Second, regardless of student enthusiasm, faculty development and enthusiasm is essential for such a program to run successfully.  Without a mandatory obligation to participate in a mini-CEX assessment program, it is unlikely to be sustainable.  Hence, all of the data focuses on UBC residents where ongoing program director support of this project was necessary in order to achieve meaningful data.  

After review by all assessors and investigators, the current forms were found to be not only adequate but also widely applicable and user-friendly.  An extensive rater-training program was developed.  Feedback was positive.  Inter-rater reliability was assessed using scripted videos that were developed and produced as part of this study.  Raters were able to distinguish between levels of performance, and, overall, training did not impact inter-rater reliability significantly.  Inter-rater reliability was very good in this context.  Similarly, in vivo, rater training did not have a significant impact on results.
The results of the generalizability and reliability analyses for surgical residents participating in the mini-CEX evaluation program are quite promising and compare favorably to an internal medicine cohort that was simultaneously studied.

The most significant finding of this study was that logistics and finding time for residents and faculty to have a meaningful mini-CEX encounter were the major obstacles in implementing a successful mini-CEX assessment program.  The costs to a program are relatively small; however, the cost for time for faculty needs to be further addressed.

Initial analyses fail to demonstrate a significant correlation between the mini-CEX and written or oral assessments.

Publications/Presentations

Sidhu, R. Assessing Clinical Performance of Residents Using the Mini-clinical Evaluation Exercise (mini-cex):  Is Rater Training Required?  Podium presentation, Association for Surgical Education Annual Meeting, April 14-19, 2009, Toronto, ON, Canada.
 

Sidhu, R. Reliability and Acceptance of the mini-Clinical Evaluation Exercise (mini-CEX) as a Performance Assessment of Practicing Physicians. Podium presented,  RIME, 2007,  Washington DC. 
 

Sidhu, R, Hatala R, Barron S, Broudo M, Pachev G, Page G.  Reliability and Acceptance for the mini-Clinical Evaluation Exercise as a Performance Assessment of Practicing Physicians.  Academic Medicine: October 2009 - Volume 84 - Issue 10 - pp S113-S115.    Also presented at RIME, 2009, Boston MA

 

Interrater reliability and validity of mini-CEX – manuscript in progress.
Evaluating the Reliability and Validity of the Family Conference OSCE Across Multiple Training Sites (2007-2009; $28,508)
Jeffrey Chipman, MD, Constane Schmitz, PhD, University of Minnesota
Statement of Problem

The need to prepare resident surgeons to be comfortable, professional and effective in discussing “bad news” with families led to the development of an Objective Structured Clinical Exam (OSCE).  The Family Conference OSCE was first created in 2004 for the SICU Fellowship Program at the University of Minnesota, and is now required for every categorical resident.  Each resident takes the exam twice during her training: first as an intern (for the purposes of formative evaluation and feedback) and again in the third year (for the purpose of summative evaluation).  The CESERT grant funded an 18-month study to expand the Family Conference OSCE to a total of five other institutions’ residency training programs besides the University of Minnesota.  They include:  Hennepin County Medical Center (HCMC); Mayo Clinic (Rochester); Medical College of Wisconsin, Scott and White Hospital (Texas A&M), and the University of Arizona.  Besides determining the feasibility of a multi-institution surgical education study, questions were asked about the reliability of the exam at six institutional sites.  Additionally, they determined if the exam provides discriminate validity, i.e. does it discriminate between learners of lower vs. higher ability.

Methods

The investigators recruited five additional institutions based on their interest and ability to perform the OSCE.  Participating programs needed to provide actors, space and professional raters.  Residents from HCMC were included with residents from the University of Minnesota.  Grant money was provided to fund institutions outside of Minnesota.  

Educational leaders from each program came to the University of Minnesota in the fall of 2007 for a training conference.  The background, scenarios and rating tools were explained and logistics for data exchange were finalized.

Drs. Schmitz and Chipman traveled to each participating site to facilitate consistent actor and rater training prior to performance of the OSCE.  Performance data collected via (standardized) paper rating forms were collected by the sites, and de-identified copies were sent to the University of Minnesota for data entry and data analysis.

Outcomes/Recommendations

Results for End of Life (EOL) and Disclosure of Complications (DOC) were analyzed separately.  These were analyzed separately because they required different types of performance.  The scoring tools are content specific; although each includes versions of generic communication skills, residents are scored for doing or saying things that apply to one, but not the other case.  
The overall relative generalizability coefficient for DOC was 0.716 and the absolute generalizability coefficient was 0.498.  The analysis showed that individual differences attributable to residents accounted for nearly 50% of the variance in DOC scorers.  Interactions with rater type accounted for 31.7% of the variance.  Individual raters and interactions with raters accounted for 18.5% of the variance.  

For the End of Life exam, the overall relative generalizability coefficient was 0.890 and the absolute generalizability coefficient was 0.557.  Individual differences attributable to residents accounted for over 55% of the variance.  Individual raters and interactions with raters accounted for 36.1% of the variance.  

The second main goal of the study was to determine whether the Family Conference OSCO demonstrated discriminate validity.  For this study, just one performance measure was used: Percent of Possible Points Earned (PPPE).  

A repeated measures Manova was run for DOC and EOL separately, with institution and PGY training year as between subjects factors and rater type (clinical or family) as a within subjects factor.  In the end, the main effect due to year (G1 vs G3) was not significant for either DOC or EOL.

From a feasibility standpoint, it was concluded that the replication of the Family Conference OSCE at other training sites was successful.  The onsite administration of the OSCE was successful largely because the programs that volunteered to participate in the study had strong standardized patient programs with dedicated staff and experienced lay actors in addition to invested program leaders.
Publications/Presentations

A multi-institutional study of the family conference OSCE: a reliable assessment of professionalism and communication. Association for Surgical Education 2009 Surgical Education Week, April 28-May 2, 2009, Salt Lake City, UT. Podium Presentation
Professionalism and communication in intensive care: evaluation of a simulated family conference.  Society of Critical Care Medicine, Honolulu, HI, February 2008.  Poster presentation

Structured Teaching Versus Experiential Learning of End-of-Life and Palliative Care for Surgical Residents.  Association for Surgical Education Meeting, Salt Lake City, Utah, April 26-May 1, 2009  Poster presentation.

Chipman JG, Webb TP, Shabahang M, Heller SF, VanCamp JM, Waer AL, Luxenberg MG, Christenson M, Schmitz CC. A Multi-institutional Study of the Family Conference OSCE: A Reliable Assessment of Professional Communication. In press.  Am J Surg.

Bradley CT, Webb TP, Schmitz CC, Chipman JG, Brasel KJ. Structured teaching versus experiential learning of palliative care for surgical residents. In press. Am J Surg. 

Applying Automaticity Theory to Simulator Training to Enhance Operative Performance (2007-2009; $30,720)
Dimitrios Stefanidis MD, PhD1, Warren Smith, PhD2, Paul Montero, MD1, Christina Acker1, Mark W Scerbo, PhD3
1Carolinas Medical Center, Charlotte, NC

2California State University Sacramento, CA

3Old Dominion University, Norfolk, VA

Statement of Problem

In the last decade the traditional surgeon training paradigm has undergone a significant shift with initial learning occurring on simulators. While surgical skill acquired on simulators has been repeatedly shown to transfer to the operating room, this transfer is incomplete; learners are able to demonstrate expert performance on the simulators but their performance in the operating room lags behind that of experts. The root of this problem may be related to fidelity differences between the training and testing environment, participant stress and performance anxiety, or the use of inadequate performance metrics that do not accurately identify when learning is complete on simulators. Indeed, the traditional performance metrics of time and errors do not reflect the effort the performer had to invest to achieve a given performance outcome. Research has shown that other metrics such as measures of divided attention may be more sensitive performance metrics and may thus be important to incorporate during simulator training. Secondary task metrics reflect the ability of trainees to multitask (automaticity) and may improve performance assessment and skill acquisition on simulators by indicating when learning is complete, which may augment skill transfer to the clinical environment. Prior work from our group has indeed demonstrated that a visual spatial secondary task that competes for the same attentional resources like laparoscopy is a more sensitive performance metric than the traditional metrics of time and errors when it comes to skilled performance assessment. 

We, therefore, hypothesized in this study that novice learners who trained in laparoscopic suturing on simulators would perform better in the operating room after training to expert levels of secondary task performance (automaticity) compared to training to expert levels of time and errors (proficiency).  

Methods
Novices (N=30) were enrolled in an IRB-approved single blinded, randomized, controlled trial. After baseline testing, participants were stratified based on performance and randomized into a training and a control group in a 2:1 fashion. The training group (n=20) practiced on the Fundamentals of Laparoscopic Surgery (FLS) suturing task until they achieved predefined expert levels of time and errors (proficiency) and were then tested on a live porcine fundoplication model along with the control group (n=10). The training group continued with deliberate practice on the simulator until they also achieved expert levels on a visual spatial secondary task concurrently with proficiency on suturing (automaticity) and both groups were retested in the porcine model. Participant performance was evaluated using an objective suturing performance score, the Global Operative Assessment of Laparoscopic Skill (GOALS) tool, any inadvertent injuries during task performance, heart rate recordings, and the NASA-TLX workload assessment questionnaire. Participant performance was compared between groups and between testing sessions to assess the value of training to automaticity. The Signed Rank and Rank Sum tests were used for intra-group and intergroup comparisons, respectively.
Outcomes/ Recommendations: 

There were no significant differences between groups at baseline. Twelve participants from the training group and eight controls completed the study protocol. Trained participants achieved proficiency after 54±14 and automaticity after additional 109±57 repetitions. Automaticity training led to improved skill transfer to the OR compared to proficiency-based training; trained participants achieved higher suturing scores and GOALS ratings, caused fewer inadvertent injuries and experienced less workload during the second OR test (after training to secondary task expert levels) compared to the first OR test (after training to proficiency in traditional metrics) 
	
	OR test-1 (after proficiency)
	OR test-2 (after automaticity)
	p-value

	Training Group (n=12)

	Performance Score
	220 (0-452)
	345 (0-537)
	<0.001

	GOALS Score
	16 (13-21)
	22 (16-25)
	0.003

	Inadvertent Injuries
	4 (0-13)
	1 (0-3)
	<0.001

	Control Group n=(8)*

	Performance Score
	0 (0-329)
	0 (0-385)
	0.1

	GOALS Score
	11 (8-13)
	12.5 (7-20)
	0.2

	Inadvertent Injuries
	1 (0-5)
	1 (0-5)
	0.4


Recommendations: 

Simulator training to a visuo-spatial secondary task that competes for the same attentional resources like laparoscopy (training to automaticity) takes significantly longer time than and is superior to proficiency-based training to traditional metrics of time and errors as it leads to improved skill acquisition and transfer. Metrics obtained from a secondary task provide a more comprehensive assessment of trainee performance and multitask ability compared to the traditional metrics of time and errors and should be implemented during simulator training to improve learning. 

Through the incorporation of secondary task metrics during simulator training we expect the transfer to the clinical environment of simulator-acquired skill to be enhanced as was the case in this study.
Publications/Presentations

Stefanidis D, Scerbo MW, Sechrist C, Mostafavi A, Heniford BT. Can novices achieve automaticity during simulator training? Am J Surg 2008;195(2):210-3. Epub 2007 Dec 5.
Stefanidis D, Scerbo MW, Korndorffer Jr JR, Scott DJ. Redefining Simulator Proficiency Using Automaticity Theory. Am J Surg 2007;193(4):502-6.
Prabhu A, Smith W, Yurko Y, Acker C, Stefanidis D. Increased stress levels may explain the incomplete transfer of simulator-acquired skill to the operating room. Surgery 2010;147(5):640-5.

Stefanidis D, Smith W, Montero P, Acker C, Scerbo MW. Simulator Training to Automaticity Leads to Improved Skill Transfer Compared to Traditional Proficiency-based Training (manuscript in preparation)

Stefanidis D, Scerbo MW, Korndorffer Jr JR, Scott DJ. Redefining Simulator Proficiency Using Automaticity Theory. Association for Surgical Education, 2006 Surgical Education Week, Tucson, AZ, 03/2006. (podium presentation) 
Stefanidis D, Scerbo MW, Sechrist C, Mostafavi A, Heniford BT. Can novices achieve automaticity during simulator training? Association for Surgical Education, 2007 Surgical Education Week, Washington, DC, 04/2007. (podium presentation)

Stefanidis D, Prabhu A, Smith W, Yurko Y, Acker C, Heniford BT. Increased Stress Levels May Explain the Incomplete Transfer of Simulator-Acquired Skill to the Operating Room. ACS Educational Institute Consortium meeting, Chicago, IL, 03/2009 (podium presentation)

Stefanidis D, Smith W, Montero P, Acker C, Scerbo MW. Simulator Training to Automaticity Leads to Improved Skill Transfer Compared to Traditional Proficiency-based Training (manuscript in preparation). Association for Surgical Education, 2010 Surgical Education Week, San Antonio, TX, 04/2010 (podium presentation)

Stress Management Training for Surgeons: Developing a Simulation-Based Intervention (2009-2010; $50,000)
Nick Sevdalis, PhD, Roger Kneebone, MD, Fernando Bello, PhD, Rajesh Aggarwal, Imperial College London, London, UK

Statement of Problem

Surgery is a stressful occupation, taking place within a complex, high-pressured and potentially hazardous environment. Work by our group has identified an array of stressors (procedure-related, equipment-related, environment-related and team-related) which impact upon surgeons as they operate.  These can impose considerable pressure on surgeons (especially those in training), compromising performance and affecting the quality of patient care.

Crucially, stress is seldom acknowledged within the surgical community.  Techniques for dealing with stress are confined to the “hidden curriculum.” This lack of openness means that managing stress is left to individuals, each of whom must develop their own coping strategies (through observation of their seniors or by making and learning from their own clinical mistakes.)  This is not appropriate, either as a learning environment or in providing safe patient care, and holds considerable dangers.

Methods

High-fidelity, full-immersion simulation provided the experimental environment for all these studies.  

Study 1: Stress Management Intervention Using Contextualized Mental Rehearsal
Subjects: Volunteer surgical residents (n=20-24), equivalent of PGY3 and PGY4. 

Research Design: Prospective, randomized, pre/post intervention study, with control group.

Phase 1 was to establish a baseline.  Phase 2 was delivery of training intervention. Phase 3 was post-intervention.  

Measurement instruments used were the 6-point Stait-Trait Anxiety Inventory, technical skill assessment using OSATS, non-technical skill assessment using OTAS.  Data analysis: Cronbach alpha reliability coefficients were computed for all multi-item assessments.  Analysis of Variance was used to test for statistically significant differences in assessed skills between the two groups pre- and post-training and between self-ratings and expert ratings (where applicable).

Study 2: Feasibility and Face Validity of Mobile Simulated Operating Rooms

Subjects: Volunteer surgical residents (n=12).

Research Design: Prospective cohort study

Measurement Instruments: Perceived realism/face validity: a multi-item survey tool was used to assess perceptions of the simulation, exploring adequacy of visual cues; adequacy of auditory cues; effectiveness of suspension of disbelief.

Data Analyses: Cronbach alpha reliability coefficients were computed for all multi-item assessments.  Correlational analyses were carried out to establish significant relationships between self-reported stress, perceived realism of simulation set up and performance measures (technical and non-technical).  
Study 3: Post-training Retention of Stress Management Skills

Subjects: All the trainees of the training arm of Study 1 (N=12).

Research Design: Prospective cohort study

Research Procedure: Four weeks following completion of Study 1, participants in the Training Group performed a laparoscopic cholecystectomy.

Date Analyses:  Cronbach alpha reliability coefficients were compute for all multi-item assessments.  Analysis of Variance was used to test for statistically significant differences between assessed skills in Study 1/Phase 3 and Study 2b. Correlational analyses were carried out to establish significant relationships between stress and surgical performance and to establish the extent to which recently acquired stress management skills can be shown to persist. 
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An Investigation of Intraoperative Conflict Management by Surgeons (2007-2009; $33,739)

David Rogers1, MD, MHPE, Lorelei Lindgard2, PhD, Margaret Boehler1, MSN, Sherry Espin3, PhD, Reed Williams1, PhD, 1Southern Illinois University, Springfield, IL, 2University of Western Ontario, London, Ontario, CN, 3Ryerson University, Toronto, Ontario, CN
Statement of Problem

Three significant knowledge gaps exist that prevent the development of an effective conflict management educational program for surgeons.  The first is that no educational needs assessment has been done in the area of conflict management for surgeons.  The second gap is that there is presently no validated measurement tool that can be used to evaluate intraoperative conflict management by surgeons.  The third knowledge gap is that the precise mechanism whereby conflict management and mismanagement impacts patient outcomes has not been elucidated.  Charting this mechanism is important so that surgeons will be motivated to consider changing conflict management behaviors if they are convinced that it will improve patient outcomes.  

Methods

Surgeons and nurses with at least two years experience in the operating room were subjects of this study.  One focus group of approximately six nurses and one focus group of approximately six surgeons were conducted at three centers and two focus groups of nurses and surgeons were conducted at two additional centers.  Participants were not combined in groups with nurses in positions of authority or evaluation in relation to them.  To achieve this, nurse managers were not included in the samples.  Data was collected from nurses and surgeons in small focus groups.  Using an iterative data collection and analysis approach, the semi-structured questions were modified as the transcripts for each group were analyzed.  This modification led us to probe emerging themes, explore discrepant perceptions and use a theoretical sampling approach whereby data collection continued until key, recurrent themes were saturated.  
Outcomes/Recommendations

The results confirm that misattribution and the use of harsh language cause conflict transformation in OR teams just as they do in stable work teams.  Negative emotionality was found to make a substantial contribution to responses to and consequences of conflict, notably in the swiftness with which individuals terminated their working relationships.  These findings contribute to a theory of conflict transformation in the OR team.  

There are a number of behaviors that activate conflict transformation in the OR team and a conflict management education program should include a description of and alternatives to these behaviors.  The types of conflict are tightly interwoven in this setting and thus the most appropriate management strategy is one that assumes that both types of conflict will exist and should be managed actively.

Publications/Presentations

Rogers D, Lingard L, Boehler M, Espin S, Klingensmith M, Mellinger J, Schindler, N.  Teaching operating room conflict management to surgeons: clarifying the optimal approach.  Medical Education 2011;45:939-945.

Rogers, D.  A Model of Conflict Transformation in the Operating Room.  University of Illinois MHPE 11th Annual Summer Conference, July 29, 2010.  (podium presentation)
Rogers, D, Lingard, L, Boehler, M, Espin, S, Mellinger, J, Schinder, N, Klingensmith, M.

Surgeons managing conflict in the operating room: defining the educational need and identifying effective behaviors.  AJS 2013;205:125-130. 

The Use of a Virtual Character-Enhanced Simulator to Teach and Assess Breast History and Examination Skills (2008-2010; $59,938)

D. Scott Lind, MD, et al, Medical College of Georgia, Augusta, GA, University of Florida, Gainesville, FL
Statement of Problem

Through an interdisciplinary collaborative effort between computer scientists, medical educators and students at the University of Florida and the Medical College of Georgia, we have created a mixed reality human interaction (life sized interactive virtual patient and mannequin breast exam simulator) designed to teach and assess students’ ability to take a history and perform a breast examination.  
Methods

The virtual interaction was either projected on the wall of a patient examination room or presented to the student on a plasma screen.  During interaction, the learner received real time feedback about whether they asked appropriate questions in the domains of the chief complaint, past medical/surgical history, review of systems, and family history.  The mannequin has multiple pressure sensors that track student palpations.  Students also received real time feedback regarding whether they followed a thorough systematic method of palpation and the percentage of breast examined.  Furthermore, immediately after the MRP interaction, students received personalized faculty feedback and formal written feedback related to their performance.  After the MRP interaction, students were required to write a patient SOAP note.  Faculty reviewed the written notes and provided feedback prior to the student’s interaction with a real patient in the breast health clinic.  Finally students could also view a videotape of an experienced clinical performing CBS. Since January 2010, all 3rd year students rotating on surgery received a one-hour lecture on breast disease and must have completed at least one breast MRP prior to interacting with a real patient in the breast clinic.  
Outcomes and Recommendations

The group examined whether repetitive MRP interactions could improve breast history-taking and CBE skills.  29 participants with varying levels of clinical experience (students, residents and faculty performed a CBE with a MRP and received feedback, and then performed a 2nd MRP interaction.  Overall, participants’ CBE improved (MRP1 = 81% ± 11% vs. MRP2 = 89% ± 9%, p<0.005).  Individually, 24 of 28 participants improved their exam irrespective of the level of clinical experience.  

Therefore, this novel tool improved the completeness of CBE irrespective of experience level.  The MRP breast simulator provided objective feedback for health professional to practice and improve CBE.  
We are currently writing an NIH R21 grant proposal to build upon these preliminary data and determine if any racial bias and this empathetic correlation are present with other VP scenarios, (breast and prostate cancer) and characteristics (gender and head dress) across a broad range of culturally diverse healthcare providers (i.e., physicians, physician’s assistants and nurses).  Knowledge gained from this proposal will be applied towards future efforts to determine of VPs represent a safe, secure educational environment for students and providers to discover, understand and lessen their unconscious negative attitudes.  
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Johnson JR, Deladisma A , Johnsen K, Laserna C, Rosson B, Park MA, Wier AJ, Lind J, Carrick JI, Kotranza A, Lok B, Lind DS. A Pilot Study to Examine the Value of the Mixed Reality Human Breast Exam Simulator. Manuscript in preparation for submission to the Breast Journal.

Stress Training for the Surgical Resident (2010-2012; $24,990)
Amy Goldberg, MD, et al, Temple University, Philadelphia, PA

Statement of Problem

There is much literature devoted to the stress on surgical residents and what can be done to alleviate this problem.

Methods

Baseline - All residents in the Temple University surgical residency program completed the baseline stress survey as well as the State Trait Anxiety Inventory during the months of February and March.  A group of twenty-six 1st and 3rd year residents were divided into an experimental cohort of ten residents and control cohort of 16 residents.  These groups were matched for PGY year, categorical vs. preliminary status and gender.
Intervention - Beginning in March, 2012, a group of ten 1st and 3rd year residents who were selected into the experimental group completed three didactic and interactive Stress Training sessions which focused on fundamentals of peak performance in surgery; namely identifying stressors in the surgical environment, individual integrated stress reduction techniques and practicing new stress management techniques in the clinical setting.  Following completion of the intervention, residents evaluated the Stress Training sessions based on perceived value and application to surgical practice.  

Testing - Beginning April, 2012, twenty-six 1st and 3rd year residents (encompassing both the control and experimental groups) participated in either a chest tube or cricothyroidotomy clinical simulation.  These simulations were videotaped for review by a panel of blinded observers and designed to assess performance in a stressful clinical situation.  Heart rate variability was recorded throughout the simulations and pre and post-simulation cortisol levels were measured.  The participants completed a post simulation State Trait Anxiety Inventory as well as several other subjective measures of stress and performance.  
Outcomes/Recommendations
The authors are in the midst of analysing the data for the second year of the project.  As it currently stands, simple analysis reveals that both the experimental and control groups experience similar physiologic stress (measured by both heart rate change and salivary cortisol change) and that there is still no significant differences in performance scoring between the experimental and control groups.  Time interval to diagnosis in the scenarios are improved in the experimental group, though significance analysis is still underway.

Starting in February, 2013, we started an additional cohort of eleven to thirteen 1st and 3rd year residents to participate in the three Stress Training sessions.  Subsequently, twenty-six residents will have participated in the simulations.  Both intervention and simulation were adjusted with the lessons learned in the prior years informing those changes.  The data from the second year of the project is being analysed for upcoming presentation submission.

Publications/Presentations

Zoe Maher, MD1, Richard Milner, BS2, Jane Cripe, BSMT2, John Gaughan, PhD3, Joel Fish, PhD4, Amy Goldberg, MD1,1Department of Surgery, 2Institute for Clinical Simulation and Patient Safety, 3Biostatistics Consulting Center, Temple University School of Medicine, Philadelphia, PA, 4Center For Sport Psychology, Philadelphia, PA, Stress Training for the Surgical Resident: An Innovation in Surgical Resident Education, Podium presentation, Association for Surgical Education Annual Meeting, March 20-24, 2012, San Diego, CA.
Zoe¨ Maher, M.D.a,*, Richard Milner, B.S.b, Jane Cripe, B.S.M.T.b,

John Gaughan, Ph.D.c, Joel Fish, Ph.D.d, Amy J. Goldberg, M.D.a
aDepartment of Surgery, Parkinson Pavilion, Philadelphia, PA; bInstitute

for Clinical Simulation and Patient Safety, Philadelphia, PA; cBiostatistics Consulting Center, Temple University School of Medicine, Philadelphia, PA; dCenter for Sport Psychology, Philadelphia, PA, USA, Stress Training for the Surgical Resident, AJS 2013; 205, 169-174.
Cerebral Blood Flow Velocity as an Index of Surgeon Fatigue: A New Approach to Enhance Patient Safety in Surgical Training (2011-2013; $24,916)
Martina Klein1, PhD, Krishnanth Gaitonde2, MD, John Griswold1, MD, Ari Halldorsson1, MD, Thomas McGill1, MD, Kevin Rush1, CSA, 1Texas Tech University Health Sciences Center, Lubbock, TX, 2University of Cincinnati, Cincinnati, OH

Statement of Problem

The perceptual-motor challenges inherent in laparoscopy place great demands on surgeons’ attentional resources (i.e., induce high mental workload) and these resources are further stressed by the necessity of accurate situation awareness (SA) of the patient and surgical procedure concurrently.  Prolonged attentional demands result in decline of attentional resources (which is referred to as mental fatigue in the present project), and results in increased risk of performance breakdown.  Expert laparoscopists are less likely than trainees to experience performance breakdown because they are adapted to the perceptual-motor challenges.  Because surgical training involves performance of hands-on live surgeries, availability of a real-time indicator of trainees’ mental fatigue that warns when they have reached a critical level would allow for their removal from surgery and consequently prevent surgical mishaps.  Decline in cerebral blood flow velocity (CBFV) in the right middle cerebral artery (MCA) is a valid indicator of mental fatigue and performance deterioration in vigilance tasks.  However, the utility of this measure in the laparoscopic environment has not been assessed.  Understanding the utility of the CBFV in identifying trainees who experience high mental fatigue and are at an increased risk of mishaps would benefit patient safety.
Specific Aims and Hypotheses:

1. Assessment of the predictive validity of the CBFV of the MCAs as an indicator of performance.

2. Assessment of contrasted groups’ validity of the CBFV of MCAs as an indicator of laparoscopic skill level.

3. Assessment of convergent validity of CBFV of MCAs as an indicator of fatigue.

Methods

The research team ran a total of 46 medical students and 13 attending surgeons.  However, due to technical and other issues, only the data of 19 medical students were included in the data analyses.  

The data of 15 male and five female first-year right-handed medical students were analyzed.  Their age ranged from 20 to 40 years (mean = 25.0 years, SD = 4.23).  All reported that they never used or trained on laparoscopic equipment.  Participants’ active medical conditions as well as their use of caffeine, nicotine and other drugs were assessed via questionnaires.  

The data of 12 right-handed attending surgeons (3 females and 9 males) were analyzed.  Their age ranged from 36 to 62 years, (mean = 44.36, SD – 8.09).  All reported that they were comfortable performing non-robotic laparoscopic procedures. All surgeons completed a residency in general surgery.  

A commercially available FLS trainer box (VTI Medical, Inc.) was utilized.  A commercially available Doppler Box™X system (DWL, Singen/Germany) with two 2 MHz ultrasound probes that were attached to a Diamon® headset (DWL) was used to measure blood flow of the middle cerebral arteries (MCAs). 

Participants completed the pre-Dundee Stress State Questionnaire to assess their tension and experience of pleasantness prior to participating in the study.  They then completed the Edinburgh-Handedness Inventory about their surgical background as well as a medication/drug-usage questionnaire.  TCD sensors were attached to the headset, located at the right and left temporal bone.  After the practice phase, participants performed the peg-transfer task (using the FLS trainer box) and concurrent arithmetic task, during the 40 minute experimental phase.  The blood-flow velocities of the left and right MCAs were continuously recorded during this phase.  After the experimental phase, participants completed the post-DSSQ and the NASA Task Load Index.  
Outcomes/Recommendations

For each participant, performance on the peg-transfer task, arithmetic task, and blood-flow velocity of the MCAs were assessed for each five minutes of the 40 minute experimental phase, resulting in eight periods.  Further, workload, tension and pleasantness were assessed at the end of the experimental phase.  

Data Analysis for Specific Aim 1 – The data analyses of this specific aim involved the correlation of the proportions of both the CBFV of the left and right MCAs observed during the eighth time period with that of the average transfer completion time observed during the last time period.  No significant correlations between CBFV of the left and right hemispheres with transfer completion time was observed for the medical students.  However, there was a tendency towards a negative correlation between CBFV of the left MCA and transfer completion time for attending surgeons.  

Data Analysis for Specific Aim 2 – To assess Specific Aim 2, a 2 (groups) x 2 (hemispheres) x 8 (time periods) mixed ANOVA was computed (proportion of DBFV was the dependent variable).  This and all subsequent ANOVAs were analyzed using the Greenhouse-Geisser procedure to correct for sphericity violations.  A significant periods main effect was observed, as well as a significant training x periods interaction.  The periods main effect indicated that the first period had significantly higher proportions of CBVF than the last period.  Further analysis of the training x periods interaction indicated that medical students experienced a greater decline in CBFV between the first and last period than surgeons.  
Data Analysis for Specific Aim 3 – There were no significant correlations, even when controlling for headaches using partial correlations.  
The analysis of Specific Aim 1 showed limited support.  While CBFV might potentially be a valuable tool for predicting the manual laparoscopic performance, the results surprisingly did not show any support of this measure for predicting arithmetic task performance.  Maybe CBFV would have been a valuable tool for cognitive task-performance in the present study if a cognitive task would have been employed that does not as easily lend itself to the use of strategies. 

The data-analysis for Specific Aim 2 was partially supported.  Consistent with our hypothesis, medical students experienced a steeper decline in CBFV than attending surgeons.  

The data-analysis for Specific Aim 3 entailed correlating workload, tension and pleasantness with CBFV observed during the last period.  These correlations were not significant.  

The reported analyses only provide a limited support for CBFV of the MCAs as an indicator of performance and fatigue.  

Publications/Presentations

None to date, some are forthcoming.

Validation of Real-time, Intra-operative, Surgical Competence (RISC) Assessments Linked to Patient Outcomes (2010-2012; $8122)
Ethan Grober, MD, MEd, Michael Jewett, MD, University of Toronto, Toronto, Ontario, CN
Statement of Problem 

Live, intra-operative assessments of surgical skill represent the ideal standard for the determination of technical competence.  The emergence of surgical skills training laboratories offers surgeons an efficient means of acquiring and evaluating surgical technique prior to direct clinical application on real patients.  Concurrent with the evolution of laboratory-based surgical skill training, several instruments have been validated for the objective structured assessment of technical skill (OSATS).  Despite significant progress in evaluation of technical competence in surgical skills training centers, direct application of these principles into real operative settings on real patients has been limited to date.  Intra-operative assessment of technical skill remains largely subjective, unstructured, and unvalidated.  Moreover, validation of intra-operative assessments of surgical competence with clinically-relevant patient outcomes, known to impact the natural history of disease following treatment has never been systematically reported. 

Methods

Cystoscopic Trans-Urethral Resection of Bladder Tumor (TURBT):  Cystoscopic TURBT involves the direct visual inspection of the inside of the bladder using a specialized telescope with simultaneous removal of bladder tumors using a heated knife/resection loop.  Cystoscopic TURBT was chosen as the study model as this surgical procedure: i) is easily recorded on video/DVD for subsequent review by experts, ii) is performed by surgeons at all levels of training (i.e. novices and expert surgeons), and iii) has an established protocol for post-operative patient surveillance and follow-up.  Essential to the research design, the natural history of bladder cancer treated with TURBT continues to demonstrate a high frequency (50-60%) of tumor recurrence (primary clinical outcome), resulting in a significant number of measurable outcomes.  

Subjects were sampled from two distinct populations:  i) surgeons (urologists) who treat bladder cancer and perform cystoscopic trans-urethral resection of bladder tumors and ii) patients identified at diagnostic cystoscopy to have a bladder tumor that requires trans-urethral endoscopic resection.  All subjects were followed as part of the study protocol for 18 months.  The timing and nature of all follow-up evaluations were identical to currently established standards of care.  All video recordings of cystoscopic TURBTs were evaluated unedited, in a blinded fashion, by three expert surgeons as to the overall quality of the tumor resection using RISC assessments.  All surgical videos were analyzed by three expert surgeons with the goal to identify fundamental technical skill domains influencing a tumor recurrence/recurrence-free state.  
Outcomes/Recommendations

Patient subject recruitment was completed at 170 recorded bladder tumor cases.  Surgeon subject recruitment was completed and included 20 faculty surgeon cases, 13 surgical fellows and 137 surgical resident cases as the primary operator. 

All surgical recordings have been independently analyzed and rated by three expert surgeon evaluators.  Patient subjects have completed the clinical follow up protocol – 12 months from surgery.  The data on disease recurrence (primary clinical outcome) has been recorded.  The data have undergone preliminary statistical analysis and is currently being verified.  The final manuscript is in preparation for submission to the Annals of Surgery.

Publications/Presentations

Presentation of preliminary validation data establishing the construct validity of the RISC assessment has been presented at:
2009 Canadian Urological Association Meeting, Toronto, Ontario, CN

2009 Northeastern Section of the American Urological Association Meeting, Montreal, Quebec, CN

Publication of preliminary validation data establishing proof of concept for this study:

Grober E, Roberts M, Mahdi M, Jewett MAS. Validation of real-time, intraoperative, surgical competence assessments linked to patient outcomes.  Canadian Urological Association Journal (CUAJ), 2009 June:3(3 Suppl 1);S56-57.

Grober E, Roberts M, Mahdi M, Shin W, Jewett MAS. Validation of real-time intraoperative, surgical competence assessments linked to patient outcomes.  Canadian Urological Association Journal (CUAJ), 2009 Oct:3(5 Suppl 3):S144.

Pending – Publication in Annals of Surgery
