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Abstract Background Effective teamwork contributes to patient safety in the operating room (OR). For the busy rural surgeon, enhancing OR teamwork can be difficult. This manuscript describes results from the initial implementation of a preoperative briefing protocol at a rural community hospital. Methods From July 2006 to February 2007, teamwork among OR staff working with a single general surgeon at a rural hospital in Alaska was evaluated before and after introduction of a preoperative briefing protocol. After each case, participants completed a questionnaire applying a 6-point Likert-type scale targeting effectiveness of both the preoperative briefing and OR team interaction. Mean



values were calculated from 20 cases before introduction of the preoperative briefing and from another 16 cases after its introduction. Statistical analysis of the difference between pre- and post-protocol team performance was conducted with Student’s t test. Mean procedure times were calculated for matched cases pre- and post-intervention and were compared with Wilcoxon’s exact test. Results Ten members of the OR staff, including the general surgeon, completed both pre- and post-protocol questionnaires. Four additional members of the OR staff completed only pre-protocol questionnaires, and three additional members of the OR staff completed only postprotocol questionnaires. After implementation of the preoperative briefing protocol, the mean score of overall
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preoperative briefing was 1.01 units higher than before (p \ 0.0001), and overall OR team interaction was 0.50 units higher (p \ 0.0001). The overall mean postintervention procedure time was shorter than the overall mean pre-intervention procedure time (31 ± 12 min versus 50 ± 18 min) for four categories of matched cases. Because of the small sample size, statistical significance was not achieved (p = 0.057). Conclusions Implementation of a preoperative briefing protocol improved overall preoperative briefing and OR team interaction in the study setting. These findings are encouraging for enhancing teamwork and patient safety through implementation of a systematic protocol.
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Because of their remote location and busy work schedule, rural-based surgeons often are unable to set aside time to travel to meetings or courses designed to teach teamwork KSAs. They can, however, incorporate protocols into their everyday work schedule that can help ensure adequate planning and preparation of their patients while fostering team competencies among OR staff. The authors partnered to evaluate the effectiveness of implementing a preoperative protocol briefing on OR teamwork in a small rural hospital in Alaska.



Materials and methods Study overview



Introduction The operating room (OR) is a highly dynamic, threat-filled environment in which the safe, effective delivery of care requires reliable teamwork among the many professionals tending to the patient. Breakdowns in such team interaction can have a negative effect on patient outcomes when they result in delays in treatment, uncoordinated interventions, or misinterpreted information. Those teams able to foster an increased ‘‘mindfulness’’ among their members avoid or minimize these breakdowns through adaptive responses to the rapid changes they encounter [1]. Sadly, teamwork among the various professionals within the OR is often flawed: Communication is poor [2], roles are at best ambiguous [3, 4], and the organizational structure of the team is often unwanted [5]. Furthermore, team members tend to underestimate their individual weaknesses [4, 6] and overestimate their own teamwork abilities [7] and contributions [8]. Not surprisingly, trained observers find OR teamwork substandard up to 50% of the time [6]. As a result, OR tension is often increased [9], and disruptive behavior is all too frequently encountered [10]. This dysfunctional team interaction has the potential to affect patient care [11]. Fortunately, extensive work in team-based research by experts in human factors studies has helped identify the essential knowledge, skills, and attitudes (KSAs) characteristic of effective teamwork [12, 13]. Examples of such competencies include situational awareness (knowledge), role clarity (knowledge), closed-loop communication and feedback (skill), cross monitoring (skill), team orientation (attitude), and shared vision (attitude). Several strategies exist for fostering these KSAs to promote cohesive teamwork in the OR. They range from the use of high-fidelity, simulation-based team training exercises [14–17] to the adoption of team-based, aviation-style preoperative protocols [18, 19].
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From July 2006 to February 2007, a prospective evaluation of teamwork among the OR staff working with a single general surgeon in a rural community hospital in Alaska was undertaken before and after the implementation of a preoperative protocol briefing designed to foster team competencies and interactions. A total of 17 participants, including the general surgeon and OR staff members, took part in the study (Table 1). Institutional Review Board (IRB) approval was obtained prior to beginning the research, and OR team member participation was entirely voluntary. Results reported in this article are based on quantitative pre- and post-intervention measurements using two scales of the Operating Room Teamwork Assessment Scales (ORTAS) developed by Chauvin, Paige, and Yang that target the following: (1) preoperative briefing and preparation by the OR team and (2) overall OR teamwork effectiveness. Results from this intervention, concerning a third scale of the ORTAS focusing on a 360-degree evaluation of each member of an OR team, have been published previously [8]. The ORTAS was developed based on teamwork competencies derived from systematic literature review, verification from content experts, and scales and



Table 1 Operating room (OR) team participants Pre only



Post only



1



1



Surgeon



1



CRNAa Circulating nurse Technician First assistant RN Total a b c



Pre and post



2 b



2



1 4



1



2



4



5



5



2



6



c



1



10



17



1 3



Total



Certified registered nurse anesthetist Registered nurse



One of the five circulating nurses worked as both circulator and first assistant in post
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subscales validation through factor analysis. Items and scales reflect the following teamwork competencies: open communication, role clarity, shared mental model, flattened hierarchy, mental rehearsal, situational awareness, crossmonitoring, resource management, and anticipatory response. Every participating OR team member completed the ORTAS immediately after each of 20 consecutive elective general surgical cases performed by the single surgeon before implementation of the preoperative protocol briefing; the questionnaire was then completed by the same team members after 16 consecutive cases once the preoperative protocol briefing had been implemented. SAFETY Prep description and implementation SAFETY Prep is a mnemonically driven, team-based preoperative briefing protocol incorporating essential elements of the Joint Commission’s Universal Protocol for Preventing Wrong Site, Wrong Procedure, Wrong Person Surgery [20]; it is designed to enhance teamwork competencies and
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to trap system-based breakdowns (Table 2) [8, 13]. The SAFETY Prep consists of five phases that provide the OR team with an opportunity to identify members’ roles and responsibilities, review and verify critical patient information, discuss important aspects of the procedure, and undergo contingency planning within a short time frame right before the case. Involving all members of the OR team, it serves as an extended Time Out. Instruction in the use of the SAFETY Prep occurred via an interactive PowerPoint (Microsoft Inc., Redmond, WA) slide show that sequentially reviewed each of the SAFETY Prep phases. First, an orientation and introduction to the SAFETY Prep was presented at a staff development conference. The slide show was paused at the end of each of the five phases to allow participants time to practice before proceeding. Participants advanced to the next phase by clicking a prompt button on the slide. This format was chosen to allow participants the opportunity to use the PowerPoint slides in the actual clinical setting during implementation of the protocol.



Table 2 The SAFETY Prep protocol Phases



Phase components



Preliminaries Team members introduce themselves and state roles during case



Team competencies involveda



Universal protocol components



Role clarity



Not included



Communication Team orientation Patient



Identification—patient identity verified Illness—statement of disease process for which procedure is required Information—information review of pertinent medical information concerning patient



Shared mental model Communication Mutual performance monitoring



Preoperative verification process Beginning of Time Out (patient verification)



Initiatives—review of preoperative therapy/prophylaxis Procedure



Designation—statement of procedure to be performed



Shared mental model



Preoperative verification process



Confirmation—proper informed consent verified



Communication



Site markingb



Localization—site and side of procedure reviewed



Mutual performance monitoring



Completion of Time Out (procedure verification)



Shared mental model



Not included



Instrumentation—patient positioning and special instrument needs reviewed Plan



Brief review of major steps of the operation, emphasizing critical aspects



Communication Team leadership Team orientation



Possibilities



Contingency planning for possible challenges



Shared mental model



Discussion of team member concerns



Communication



Not included



Team leadership Team orientation Adaptability SAFETY is an acronym for Structured Assessment Fostering Enhanced Teamwork Yield a



Adapted from Baker et al. 2006 [13]; bVerification of marked site



Source: Paige JT et al. 2008 [8]
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Implementation of the SAFETY Prep at the hospital was led by the general surgeon. Given the geographic distance between collaborators, who were at the time of the study based in Louisiana and Alaska, the surgeon based in rural Alaska was trained via conference call in use of the SAFETY Prep and the training slide show. After completion of this preparatory work, the surgeon conducted an orientation for all OR staff members, at which the slide show was used to teach them the protocol. The general surgeon and OR teams then performed the SAFETY Prep for 15 consecutive cases to facilitate incorporating the protocol into everyday team practice in the clinical setting. After the 15 cases, postintervention data were collected and assessed.



Mental Model subscale, 0.90; Adaptive Communication and Response subscale, 0.93. Total scale and subscale scores were calculated, and paired t-tests were carried out for both pre- and post-intervention ORTAS data. Mean procedure times were calculated for four matched pre- and post-intervention case categories (i.e., colonoscopy, inguinal hernia repair, umbilical hernia repair, and Port-a-cath placement). Wilcoxon’s exact test was used to compare the difference between the pre- and post-intervention mean procedure times.



Operating Room Teamwork Assessment Scale (ORTAS)



Seventeen participants completed ORTAS forms during either the pre- or post-intervention period. Of this total, 4 OR staff members only completed pre-intervention ORTAS forms, 10 OR staff members (1 general surgeon, 2 nurse anesthetists, 5 circulating nurses, 2 surgical technologists) completed both pre- and post-intervention ORTAS forms, and 3 OR staff members only completed post-intervention ORTAS forms. The ORTAS data were available for 20 pre-intervention elective general surgical cases (a 21st pre-intervention emergency case was excluded) and 16 post-intervention elective general surgical cases. Complete data regarding the type of procedure, its start time, and its stop time were available for 12 of 20 preintervention cases and 11 of 16 post-intervention cases. Of the cases with complete data, the following four categories of procedures were identified from the data set as the types of procedures performed both pre- and post-intervention: (1) colonoscopy (4 pre-intervention cases, 3 post-intervention cases), (2) inguinal hernia repair (1 case both preand post-intervention), (3) umbilical hernia repair (1 case both pre- and post-intervention), and (4) Port-a-cath placement (1 case both pre- and post-intervention). Unmatched pre-intervention cases with complete data included two laparoscopic cholecystectomies, a hernia repair of unknown type, a breast biopsy of unknown type, and a combined upper endoscopy with colonoscopy. Unmatched post-intervention cases with complete data included a breast duct exploration, a left breast lumpectomy, a pilonidal cyst removal, a bronchoscopy, and an axillary node dissection. Post-implementation debriefing with the participants revealed that the general surgeon and OR staff adapted their use of the SAFETY Prep tool in the OR by creating a printed checklist for use in clinical practice. The paperbased checklist was employed during the 15 cases comprising the training phase in which the SAFETY Prep was first implemented with the corresponding OR teams, and its use was continued for the post-intervention cases.



The preoperative scale of the ORTAS consists of two subscales: (1) Verification Process (VP; 4 items) and (2) Planning and Interaction (PI; 9 items). Together, the 13 items in these subscales focus on aspects of the preoperative briefing and preparation surrounding a particular case. The Overall Teamwork Effectiveness scale of the ORTAS targets perioperative interactions and consists of two additional subscales: (1) Shared Mental Model (SMM; 5 items) and (2) Adaptive Communication and Response (ACR; 6 items). Ratings were based on a six-point Likert-type scale, with 1 = completely ineffective, 6 = completely effective). Data collection and analysis During both the pre- and the post-training phases of the study, participants filled out the ORTAS questionnaire immediately after completion of an operative procedure. Assessments were not done during the training intervention period. Immediately upon completion of a case, forms were distributed to and completed by OR team members and then placed in an envelope for that case. A designated person in the OR department labeled, distributed, and collected the ORTAS forms and sealed them inside the case envelope. At the end of each day, to assure complete confidentiality, the envelopes containing completed forms were sent via overnight mail to the data analysis site in New Orleans. Finally, the type of procedure, its start time, and its stop time were prospectively recorded for the preand post-intervention cases. Data input and analysis was conducted at Louisiana State University Health Sciences Center in New Orleans. The internal consistency reliability estimations (i.e., Cronbach’s alpha coefficient) of the scales and subscales were good to very good: preoperative scale, 0.83; perioperative interactions, 0.81; Verification Process subscale, 0.77; Planning and Interaction subscale, 0.96; Shared
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Mean overall scores for the selected ORTAS scales (preoperative briefing and perioperative individual behaviors contributing to teamwork) are shown in Table 3 and reveal significant improvements for both scales. The greatest increase was observed for the Planning and Interaction subscale that reflects preoperative team behaviors (D = 1.01). As shown in Table 3, subscale analysis revealed statistically significant improvements for three out of four subscales. Pre-to-post gains for the Verification Process subscale were not statistically significant. Mean pre-/post-intervention OR times for the four matched case categories are shown in Table 4 and reveal a decrease in overall mean OR time post-intervention compared to pre-intervention (31 ± 12 min versus 50 ± 18 min). This trend, however, was not statistically significant based on results of the Wilcoxon’s exact test statistical analysis.



Discussion Our study is one of the first to look at the impact of introducing a preoperative protocol in a rural community hospital OR. Among the many strategies for promoting teamwork in the OR, the adoption of a structured preoperative briefing protocol has several theoretical advantages. First, it helps reduce role confusion [3, 4] in the modern OR by bringing together the OR team prior to a case and providing an opportunity for each member to meet his/her counterparts and to delineate clearly individual roles and responsibilities. Second, it improves communication, which has been recognized to be poor [2], by having team members talk face-to-face before a procedure, creating opportunities for contingency planning and the creation of a shared team understanding of the task at hand. Finally, it offers a straightforward method for fostering a culture of team-focused OR functioning, especially for busy rural



Table 4 Mean procedure times for matched pre- and post-intervention cases Procedure category



Pre-intervention Post-intervention procedure time (min) procedure time (min)



Colonoscopya



38



15



Umbilical hernia repair 47



43



Inguinal hernia repair Port-a-cath placement



75 38



34 32



Overall meanb



50 ± 18c



31 ± 12c



a



Procedure time is the mean value of multiple cases



b



Wilcoxon’s exact test, p = 0.057



c



Mean ± SD



surgeons, who may not have the luxury of taking time off to attend half-day to day-long training sessions located away from work. Further, training situated at the point of care can facilitate transfer of learning to everyday practice. Such team-building efforts can help to improve the documented discrepant attitudes toward teamwork among the various professions in the OR [21]. When preoperative briefing protocols have been used in actual clinical practice, their efficacy in promoting teamwork and improving collaboration has been demonstrated Awad et al. [18] reported a significant perceived improvement in communication between anesthesiologists and surgeons after the introduction of a structured preoperative briefing protocol at the Veterans Administration Hospital in Houston. In addition, they found that the briefing helped to increase the percentage of patients receiving both timely perioperative antibiotics and venous thromboembolism (VTE) prophylaxis. Leonard et al. [19] discovered an improvement in employee satisfaction and teamwork climate after introducing a formalized preoperative briefing at Kaiser Hospital in Orange County, California. Furthermore, they found that it helped reduce



Table 3 Operating Room Teamwork Assessment Scales (ORTAS) Preoperative briefing and team interaction results N



Pre



Post



Mean



SD



Mean



SD



Differencea



p Valueb



Preoperative briefing Verification process



36



5.48



0.45



5.75



0.27



0.27



NS



Planning and interaction



36



4.00



0.81



5.37



0.55



1.37



\0.0001



Total



36



4.49



0.62



5.50



0.45



1.01



\0.0001



Shared mental model



36



5.34



0.39



5.71



0.27



0.37



0.0081



Adaptive communication and response



36



5.05



0.42



5.65



0.33



0.60



\0.0001



Total



36



5.18



0.39



5.68



0.29



0.50



\0.0001



Team interaction



a



Post–Pre



b



Student’s t test, Bonferroni adjusted
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nursing turnover at the facility. Altpeter et al. [22] showed that the implementation of an ‘‘expanded surgical time out’’ at the University of Louisville aided in improving such perioperative process measures as intraoperative glycemic and temperature control, beta-blocker use, and both VTE and antibiotic prophylaxis. Finally, Lingard et al. [23] have recently shown that a structured preoperative briefing introduced at the University of Toronto improved communication among OR team members. They also noted that approximately one third of the time, these briefings demonstrated ‘‘functional utility’’ through the identification of a problem, ambiguity, or knowledge gap. Such information directly affected the decisions or actions of the OR team almost half the time. Our study examines the particular team-related competencies that are enhanced through the use of a preoperative protocol. Results pertaining to OR team interactions in the preoperative briefing revealed significant gains for the Planning and Interaction subscale, reflecting a direct influence of the SAFETY Prep intervention. Positive and significant gains were also observed for the overall teamwork subscales of Shared Mental Model and Adaptive Communication and Response, suggesting that an enhanced preoperative briefing process has a positive influence on interactions among team members during a patient case. Such competencies (i.e., shared mental model, open communication, and the uses of situational awareness, anticipatory response, and resource management to facilitate effective adaptability during procedures) reflect important individual behaviors that contribute to overall teamwork effectiveness in the OR [13]. In fact, research has revealed that teams composed of members committed to these and other competencies (i.e., team leadership, back-up behavior, mutual performance monitoring, mutual trust, and team orientation and commitment) outperform those teams whose members do not subscribe to them [13, 24, 25]. The increased planning and interaction brought about by a preoperative briefing, therefore, appears to help create a team-centered approach that enables team members to adopt more readily team-related competencies that are essential for highly reliable behavior. As a result, teamwork during the case itself is enhanced. Our previously published finding of a statistically significant increase in mean peer assessment scores among the 10 participants who completed both pre- and post-intervention the 360- degree teamwork assessment scale included in the ORTAS (Individual Behavior Contributions to Teamwork) form further supports our assertion about the value of the protocol [8]. Lingard et al. [23] also illustrated this point when they showed that communication failures in the course of an operation decreased by a threefold rate after the introduction of a preoperative briefing protocol. Finally, our own findings in the present study of a trend
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toward improvement in the surrogate outcome measure of mean procedure time for each matched category, and overall from pre- to post-intervention, suggest that these briefing-influenced enhancements in intraoperative teamwork dynamics may have a positive effect on patient care through improved efficiencies. Although the results of the present study were not statistically significant (p = 0.057) because of the small sample size, we are confident that with a larger sample statistical significance could be achieved. In addition, the apparent improvement was identified and appreciated by the OR team members themselves during the end-of-study debriefing. For example, in post-intervention debriefings both the surgeon and staff commented on the improved work atmosphere. The surgeon also noted a perceived decrease in the number of times that the circulating nurse left the OR for supplies. Finally, the surgeon commented that the briefing helped to keep in mind patient allergies, preventing the accidental administration or use of any allergens. The small sample sizes of both participants (n = 17) and matched cases (n = 13) are limitations to the statistical validity of the present study. However, the samples themselves reflect the nature of rural community hospitals, where the number of OR staff as well as the case load are much smaller than in a large academic or community-based urban hospitals. Another limitation to our study lies in the difficulty in differentiating from other possible influences the degree to which introduction of the SAFETY Prep protocol contributed to the improvement in preoperative briefing and teamwork perceptions by the OR members. For example, participants’ feedback during post-intervention debriefing revealed that use of the ORTAS after every case made them think more about team interaction, behaviors, and orientation. Clearly, like the SAFETY Prep itself, the ORTAS seemed to have an influence on the attitudes and behaviors of the participants toward teamrelated activities. However, participants’ feedback indicated that the SAFETY Prep likely played the more substantial role in fostering the improvement in teamwork. A final limitation to our study is the lack of concrete patient outcomes or patient safety data to link to the use of the SAFETY Prep. Given the rarity of sentinel events in general and the naturally lower patient volume at the rural hospital at which our study was conducted, demonstrating a positive, statistically significant impact on safety- or patient outcome-related events is difficult. In an effort to address this deficiency, we used a surrogate marker of preand post-intervention OR times for matched categories of surgical procedures. This measurement, however, is indirect and subject to myriad other factors (e.g., patient- and hospital-related) in addition to team-related ones that could have had an influence. The fact that complete data were not
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recorded for every case regarding the procedure, its start time, and its stop time on the prospectively gathered forms used in this study indicates the difficulty of looking at outcome measures and/or their surrogate markers, even in a small hospital. The small sample size of cases did affect our statistical analysis, making it even more difficult to detect a significant difference between the pre- and postintervention groups. Nonetheless, even with such limitations, we believe that this study provides worthwhile insight into the influence of a preoperative protocol on OR team dynamics and their possible effect on efficiency. In conclusion, we have demonstrated that the introduction of a structured preoperative briefing protocol into a rural community hospital environment fosters perioperative teamwork through better preoperative planning and interaction as well as improved intraoperative maintenance of a shared mental model and adaptive communication and response. This enhancement in team-related competencies may improve OR efficiency and, as a result, could improve patient care and safety. For the busy surgeon, use of a preoperative briefing protocol such as the SAFETY Prep offers a straightforward means of cultivating a friendly environment supporting teamwork among OR staff in the rural setting. Acknowledgments The authors acknowledge Dr. Charles Hilton within the Department of Medicine and the Office of Medical Education and Dr. Isidore Cohn, Jr., in the Department of Surgery at the Louisiana State University Health Sciences Center in New Orleans for their assistance and advice on this project. They are also grateful to the OR staff at Ketchikan General Hospital for their participation in this project.
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