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1. INTRODUCTION:  

Healthcare team performance is affected by the individual capabilities of each team member, as well as the 

contextual complexities of the patient care environment, itself set within a complex system. It is essential to 

characterize the individual and team factors that most impact healthcare team performance to inform the 

development of impactful team training resources. The primary aim of this study was to determine the 

relative impacts of individual and collective (team) factors on team performance in the provision of emergent, 

urgent clinical care, and use them to inform development of a team-training App solution. The study was 

completed using a purposive sample of Emergency Medicine personnel from four demographically distinct 

sites with varying institutional cultures. Variables were controlled through random assignment or directly 

measured. Individual data were captured using self-report and knowledge assessment instruments. Three 

raters captured team data during the provision of care in high-stress simulated emergency medicine contexts. 

Regression analyses were used to predict the value of continuous dependent (criterion) variables (Y1 = team 

performance, Y2 =team cohesiveness, Y3 =team morale) from the known values of individual and team 

predictor variables, with a statistical significance of p < .05.  

 

 

 

2. KEYWORDS: Provide a brief list of keywords (limit to 20 words). 

 

1.  Emergency Medicine   2.  Urgent Care   3.  Casualty Management  

4.  Casualty Care   5.  Trauma Care   6.  Critical Care  

7. Trauma Management   8.  High Performing Teams  9.  Team Characteristics  

10. Team Composition  11. Team Effectiveness   12. Team Cohesiveness  

13. Team Morale  14. Team Performance Factors  15. Clinical Performance  

16. Team Behaviors   17. Team Communication   18. Team Composition    

19. Team Training   20. Team Performance Objectives   
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3. ACCOMPLISHMENTS:  
 

Major Goals  

Task Description Status 

1 Project Management Administration, oversight and management of all program tasks, 

expenditures, project reporting, compliance, security assurances, 

data controls, program and grants office engagement. 

Complete 

2 Start-up Establish institutional reporting charts, financial and project 

management protocols. Create, complete, and submit all 

documentation for program office and designated Institutional 

Review Boards. Hire and train program support personnel, 

including research and site coordinators, performance assessors, 

and administrative personnel.  

Complete 

3 IRB /Oversight Submit, respond, and secure Institutional Review Board Approval: 

University of Central Florida, Brown University 

Rhode Island Hospital, NYU School of Medicine, Eastern Virginia 

Medical School, University of Arizona Banner Health, Human 

Research Protection Office (HRPO) 

Complete 

 

4 Procurement Procure project equipment and supplies, warranties for mannequin 

simulators. 

Complete 

5 Site Scheduling Schedule data collection events at each participating site, including 

travel and logistics arrangements for personnel and equipment. 

Complete 

6 Recruit Subjects  Recruit subjects at each participating site and schedule their 

participation at specified data collection events. 

Complete 

7 Program Scenarios Document simulated Emergency Medicine event for all sites, 

including: 1) Simulator function and response progression; 2) 

Simulated patient scripts; 3) Sequencing of clinical presentations 

during events; 4) Flow/Timing of clinical occurrences during event; 

5) Hand-off instructions; 6) Ancillary resources required per site. 

Complete 

8 Recruit Simulated Patients  Recruit simulated patients at each participating site, train them for 

their required role, and schedule their participation at specified data 

collection events. 

Complete 

9 Secure Data Management Establish data management protocols and set up file management 

using encryption and a secure server. 

Complete 

10 Customize Data Collection App Modify CareAssess App to provide customized, secure data 

collection (individual, team factors and team performance). 

Complete 

11 Set-up Individual and Team 

Factors Data Measurement  

Verify the measurement systems for individual and team factors. 

Prepare data collection App to include assessment items for 

individual and team factors.  

Complete 

12 Verify Performance Data 

Measurement 

Verify the measurement system for team performance. Prepare data 

collection App to include team performance assessment items.  

Complete 

13 Confirm/Test Data Collection 

System 

Test data collection system to assure functionality, accuracy, and 

security. 

Complete 

14 Data Collection - Site 1 Eastern Virginia Medical School: Conduct data collection per 

protocol at the site. 

Complete 

15 Data Collection - Site 2 University of South Carolina Palmetto Health: Conduct data 

collection per protocol at the site. 

Withdrawn, 

11/30/2016 

16 Data Collection - Site 3 Brown University Rhode Island Hospital: Conduct data collection 

per protocol at the site. 

Complete 

17 Data Collection - Site 4 Harvard University Brigham and Women’s Hospital: Conduct data 

collection per protocol at the site. 

Withdrawn 

3/20/2017 

18 Data Collection - Site 5 NYU-Langone Medical Center: Conduct data collection per 

protocol at the site. 

Complete 

19 Data Collection - Site 6 Banner Health System: Conduct data collection per protocol at the 

site. 

Complete 
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Task Description Status 

20 Data Analyses Verify all data, conduct descriptive and inferential statistical 

analyses, and examine any resulting qualitative data for trends or 

connections to statistical outcomes. 

Complete 

21 Predictive Modeling Conduct regression analyses to determine predictive models. 

Identify principle components and examine for statistical and 

practical significance. 

Complete 

22 Performance Specifications Document standards of team performance measured for the 

emergency medicine context of the study. Identify the principle 

predictors related to these performance standards. 

Complete 

23 Training Specifications Use the predictive data to identify objectives for training, or for 

facilitating performance improvement, to support the development 

of optimal team proficiencies. Identify best technology-based 

solution for distribution. 

Complete 

24 Technology Specifications Specify the technology requirements that will facilitate the team 

performance improvement specified in task 23. 

Complete 

25 Publications / Presentations Create, submit, and present the outcomes from the study at peer-

reviewed conferences. Write, submit, and publish the outcomes 

from the study in peer-reviewed journals. 

Submissions 

Ongoing 

26 Project Reviews Prepare documentation for and participate in scheduled project 

reviews. 

Complete 

27 Quarterly Reports Prepare and submit quarterly reports to the program office. Complete 

28 Final Report Prepare and submit final report to the program office. Complete 

 

 

 

What was accomplished under these goals? 

 

ANALYTICAL OUTCOMES 

The constituent components of the high-stress urgent, emergent simulation scenarios were designed, created, 

programmed, and implemented at four demographically diverse clinical sites. All project associated staff, 

standardized patients, and raters were trained to achieve reliable performances between the data collection sites. 

All assessment instruments were programmed into the CareAssess App to facilitate real-time performance 

assessment during the simulated emergency medicine events. Data were collected from the four sites, with a 

total sample size of 241 subjects randomly assigned to 34 different emergency medicine teams. The study 

achieved a post-hoc power of .99 with an effect size of .42 Analyses of the data and resulting outcomes are 

presented below.  

 

Descriptive Analyses 

A priori power analysis suggested a conservative sample size of 360 subjects divided between 60 teams. 

However, the effect size for the study data was much larger than anticipated and therefore we were able 

to reduce the number of subjects and teams, while increasing our actual study power. Total sample size 

was 241 subjects divided between 34 teams. Post hoc power analysis for the study is presented below. 

 
F tests - Linear multiple regression: Fixed model, R² deviation from zero 

Analysis: Post hoc: Compute achieved power  

Input:  Effect size f²                 = 0.42 

   α err prob                     = 0.05 

   Total sample size              = 241 

   Number of predictors           = 24 

Output:  Noncentrality parameter λ      = 101.22 

   Critical F                     = 1.5679 

   Numerator df                   = 24 

   Denominator df                 = 216 
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   Power (1-β err prob)           = 0.9999 
 

 

 

 

 

 

Descriptive values for each of the predictor (independent) variables and criterion (dependent) variables 

are presented in Table 1. Additional information about the mean values for each variable is available in 

the measurement section of this report. 

 

Table 1: Descriptive Statistics 

 
 

The total sample size of 241 individuals was from four sites, each geographically distinguished from the 

other to support the generalizability of the data. Data were collected from emergency medicine teams in 

Norfolk, VA; Providence RI; Phoenix, AZ; and New York, NY. There were no significant differences 

between the outcomes of the four sites (Table 2). 

 

Table 2: Comparison of Team Outcomes by Site 
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Correlation between Dependent Variables 

Team performance literature suggested that the criterion (dependent) variables would share variance, 

and therefore have significant correlation. As anticipated, all dependent variables had significant 

correlation at the p < 0.01 level (2-tailed). 

 

Table 3: Correlation between Criterion Variables 

 
 

Reliability Analyses 

The reliability of measurement (internal consistency) for each of the assessment instruments is presented 

in Table 4. Measurement of the criterion (dependent) variables for Team Performance and Team Morale 

had strong reliability. Measurement of the Team Cohesiveness criterion was slightly below the reported 

reliability for the instrument, however the outcomes significantly correlate with the other criterion 

variables and therefore we accept this as an artifact of the sample population of emergency medicine 

clinicians compared to the normed population of the instrument (other professional teams). 

Measurement for the predictor (independent) variable Individual Knowledge met reliability standards. 

Measurement of the predictor Individual Assertiveness was below the reported reliability for the 

instrument, but only slightly below the acceptable standard of Cronbach’s Alpha > 0.70. This too, may 

have been an artifact of variation between the sample of emergency medicine clinicians compared to the 

general population normed for the instrument. 

 

 

Table 4 – Reliability Analyses 
Assessment Instrument Cronbach’s Alpha 

Team Performance  .97 

Individual Knowledge .75 

Team Morale .97 

Team Cohesiveness .62 

Individual Assertiveness .64 
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Team Performance Multiple Linear Regression Analyses  

Multiple linear regression analyses of the separate and collective effects of 24 predictor variables on the 

criterion variable Team Performance yielded a model of 7 predictors accounting for 63% of the variance 

(Table 5). The regression scatterplot is shown in Figure 1. 

 

 

Table 5: Team Performance Multiple Linear Regression Model Summary 

 

 
 

 

 

 

 

 

Analysis of variance for the 7-predictor model is presented in Table 6. The level of significance for 

associated F-tests was set at p<.05. The 7-predictor model has a significance of p< 0.001. 

 

 

 

Figure 1: Team Performance,  

7-Predictor Regression Scatterplot 



11 

 

 

Table 6: ANOVA Results for Team Performance Linear Regression 

 
 

 

The coefficients associated with the derived linear regression model for Team Performance are shown in 

Table 7. Four of significant predictors (Team Skills, Number of Team Members, Number of Advanced 

Practice Clinicians, and Number of Males) had a positive relationship to the Criterion such that a greater 

value for these predictors corresponds with better Team Performance. Three of the significant predictors 

(Mean Team Fatigue, Team Type, and Team Emergency Medicine Experience) had an inverse 

relationship to the Criterion, such that higher value for these predictors corresponds to weaker Team 

Performance. It makes intuitive sense that a fatigued team would perform less well when compared to 

one that was not fatigued. It also makes sense that a team type where individuals are not familiar with 

each other (higher coded team) would perform less well when compared to one where the team members 

were familiar with each other. The finding that more emergency medicine experience on a team 

corresponded with lower Team Performance could be indicative of several factors associated with habits 

of practice, silo-oriented independence, or lack of understanding about how to work optimally as a team. 

These are the very challenges this study was designed to address and it is reassuring that our data 

captured their occurrence. However, the inverse relationship may also be indicative of lower emergency 

medicine experience requiring greater teamwork, so that low team experience corresponds with 
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increased teamwork. This also suggests the importance of developing teamwork abilities to assure 

optimal care is provided within a team, even if the overall experience level is minimal. 

 

 

Table 7: Team Performance Regression Coefficients 

 
 

The seven predictors were measured using different scales, and so transforming the coefficients into 

standardized regression coefficients assures that they are directly comparable to one another. The largest 

coefficient indicates the predictor that has the greatest influence on the criterion variable, Team 

Performance. 

 

The standardized regression equation is:  

Team Performance = (.56 Team Skills) – (.32 Mean Team Fatigue) + (.29 Number of Team Members) + 

(.21 Number of Advanced Practice Clinicians) + (.09 Number of Males on Team) – (.11 Team Type 

Coded) – (.10 Emergency Medicine Experience)  
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Team Morale Regression Analyses 
Multiple linear regression analyses of the separate and collective effects of 24 predictor variables on the 

criterion variable Team Morale yielded a model of four predictors accounting for just 10% of the 

variance (Table 8). The regression scatterplot is shown in Figure 2. 

 

Table 8: Team Morale Multiple Linear Regression Model Summary 

 

 
 

Analysis of variance for the 4-predictor model is presented in Table 9. The level of significance for 

associated F-tests was set at p<.05. The 4-predictor model has a significance of p< 0.001. 

 

Table 9: ANOVA Results for Team Morale Linear Regression 

Figure 2: Team Morale,  

4-Predictor Regression Scatterplot 
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The coefficients associated with the derived linear regression model for Team Morale are shown in 

Table 10. Two of significant predictors (Team Type, Team Authority Profile) had a positive relationship 

to the Criterion such that a greater value for these predictors corresponds with better Team Morale. A 

higher coded team type refers to a team where individuals are not familiar with each other, which is 

counter-intuitive to the hypothesis that teams who are more familiar with each other have greater 

morale. However, it could be that the excitement of working with new people, in an exciting context (the 

study environment) influenced the outcomes for this variable. A team with a high authority profile may 

have higher morale as a result of assuredness in their respective roles contributions that can results from 

having well-defined responsibilities and authority.  

 

Two of the significant predictors (Team Skills, Individual Assertiveness) had an inverse relationship to 

the Criterion, such that higher value for these predictors corresponds to weaker Team Morale. The 

finding that greater Team Skills on a team corresponded with lower Team Morale could be indicative of 

frustrations with team members who are less skilled, silo-oriented independence, or lack of 

understanding about how to work optimally as a team. However, the inverse relationship may also be 

indicative of lower skilled team members perceiving the benefits of having others on the team to support 

them in areas where their skills are not as well developed. The inverse relationship between Individual 

Assertiveness may also be related to perceptions and habits of autonomy that can develop in assertive 

individuals, such that they may feel more frustrated when teamwork requires processes or behaviors that 

don’t align with their perspective on how to complete shared work. Assertive individuals may also feel 

lower morale if their contributions are not acknowledged or diminished by other team members. On the 

other hand, individuals with low assertiveness may appreciate the contributions of other team members, 

especially one with a high authority profile, because it reduces stresses associated with decision-making, 

delegating, and other work associated choices and behaviors requiring assertiveness. In that situation, an 

individual with low assertiveness would likely have greater team morale. 

 

Similar to the challenges described for Team Performance, it is reassuring that our data captured their 

occurrence and underscores the importance of developing teamwork abilities to assure optimal care is 

provided within a team. 

 

Table 10: Team Morale Regression Coefficients 
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The four predictors were measured using different scales, and so transforming the coefficients into 

standardized regression coefficients assures that they are directly comparable to one another. The largest 

coefficient indicates the predictor that has the greatest influence on the criterion variable, Team Morale. 

 

The standardized regression equation is:  

Team Morale = (-.22 Team Skills) + (.17 Team Type Coded)  – (.16 Individual Assertiveness) + (.14 

Team Authority Profile) 

 

 

 

Team Cohesiveness Regression Analyses 

Multiple linear regression analyses of the separate and collective effects of 24 predictor variables on the 

criterion variable Team Cohesiveness yielded a model of two predictors accounting for just 6% of the 

variance (Table 11). The regression scatterplot is shown in Figure 3. 

 

Table 11: Team Cohesiveness Multiple Linear Regression Model Summary 
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Analysis of variance for the 2-predictor model is presented in Table 12. The level of significance for 

associated F-tests was set at p<.05. The 2-predictor model has a significance of p< 0.01. 

 

 

Table 12: ANOVA Results for Team Performance Linear Regression 

 
 

The coefficients associated with the derived linear regression model for Team Cohesiveness are shown 

in Table 13. Both of significant predictors (Team Type, and Team Emergency Medicine Experience) 

had an inverse relationship to the Criterion, such that higher value for these predictors corresponds to 

weaker Team Cohesiveness. It makes intuitive sense that a team type where individuals are not familiar 

with each other (higher coded team) would have less Team Cohesion when compared to one where the 

team members were familiar with each other. The finding that more emergency medicine experience on 

a team corresponded with lower Team Cohesion could be indicative of the same factors associated with 

Team Performance: habits of practice, silo-oriented independence, or lack of understanding about how 

to work optimally as a team. Likewise, the inverse relationship may also be indicative of lower 

emergency medicine experience appreciating the support teamwork offers, so that low team experience 

corresponds with a perception of increased team cohesiveness. It may also suggest that more 

experienced emergency medicine personnel have a better idea of what team cohesiveness looks like, and 

so they were more discriminating in their assessment than those with less experience were.  

 

Figure 3: Team Cohesiveness,  

2-Predictor Regression Scatterplot 



17 

 

 

Table 13: Team Cohesiveness Regression Coefficients 

 
 

The two predictors were measured using different scales, and so transforming the coefficients into 

standardized regression coefficients assures that they are directly comparable to one another. The largest 

coefficient indicates the predictor that has the greatest influence on the criterion variable, Team 

Cohesiveness. 

 

The standardized regression equation is:  

Team Cohesiveness = (-.20 Team Type Coded) – (.15 Emergency Medicine Experience)  

 

 

Summary of Analyses 

The multiple linear regression analyses for the three criterion variables yielded three standardized regression 

equations, each with statistical significance of p < .01. The equation for Team Performance, ostensibly the most 

relevant of the three criterion variables, accounts for a large percentage of the total variance (63%), which is a 

strong outcome. The equations for Team Morale and Team Cohesiveness, although statistically significant, 

accounted for only 10% and 6% less of the total variance, respectively. This may be because the 

instrumentation implemented was normed with general populations and not specifically for emergency 

medicine clinicians. As such, the instrumentation may not have captured sufficient variance between the 

subjects in the study, who by virtue of their chosen profession may be more similar to each other than 

dissimilar. The instrumentation for Team Performance was developed explicitly for emergency medicine 

clinicians, specifically with the intention of capturing as much variance in team performance as possible. To 

that end, the study outcomes align with the overall goals of the study, with strong evidence of the separate and 

collective effects of individual and team characteristics (predictors) on the three criterion variables (Team 

Performance, Team Morale, Team Cohesiveness). The predictors for each of the criterion variables are shown 

in Table 14. 

 

Table 14: Predictors for Team Performance, Team Morale, Team Cohesiveness 
Team Performance Team Morale Team Cohesiveness 

Team Type Coded Team Type Coded Team Type Coded 

Team Skills Team Skills Emergency Medicine Experience 

Emergency Medicine Experience Individual Assertiveness  

Team Fatigue Level Team Authority Profile  

Number of Team Members   

Number of Advanced Practice Clinicians   

Number of Males   

 

 

 

The data outcomes were considered for development of performance objectives and instructional design for 

emergency medical team training. Team Fatigue Level, Number of Team Members, Number of Advanced 
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Practice Clinicians, and Number of Males are not amenable to training. However Team Skills, Emergency 

Medicine Experience, and Team Type may all be improved through training, especially App facilitated training. 

 

Team skills include the type of physical patient engagement abilities that mannequin and task-trainer facilitated 

simulation training and practice target well, with demonstrated improvements in emergency medicine skills well 

documented in the literature. App supported training would be less optimal than the type of hands-on training 

simulated mannequins and task trainers provide. However, an App to develop emergency medicine experience 

and reduce the challenges associated with being unfamiliar with the abilities of fellow team members and 

teamwork processes overall, could serve to reduce any adverse impacts of these influential contributors to team 

performance, morale, and cohesiveness. 

 

Emergency Medicine Experience refers to the number of years practicing in emergency medicine. Time spent 

mastering a subject is critical, however learning curves may be amplified with targeted training that is engaging, 

focused, and relevant to the learner. The Team Type Coded variable refers to the type of team the clinicians 

worked with, and specifically whether or not they were familiar with the individuals on the team and their role 

within the team. Notably, this variable was a significant predictor across all criterions, such teams where 

individuals were less familiar with their teammates and roles had lower team performance and cohesiveness, but 

greater team morale.  

 

An App that serves to build relationships around the management of emergency medicine cases over time, 

could stimulate the development of emergency medicine experience, familiarization with other team members, 

and provide an exciting, morale boosting form of engagement with other clinicians serving in similar contexts. 

These analyses form the foundations for the training recommendations provided in this report. 

 

 

 

 

PRACTICAL OUTCOMES 

 

Simulation Supported Training Objectives 

The aim of simulation-supported training is to facilitate the acquisition and maintenance of skills, especially 

related to the provision of urgent, emergent care by a multi-disciplinary team. Emergency medicine skills 

accounted for the largest component (44%) of the variance in team performance. Although clinical skills are not 

particularly amenable to App-based training, emergency medicine teams would benefit from maintaining high 

proficiency in the technical and clinical skills associated with urgent, emergent patient care. Simulation-based 

methods that include patient actors, task trainers, and mannequin simulators for infant, child, and adult male and 

female patients could serve this training need, especially if training is conducted in the context of team-based 

clinical management of multiple patients (similar to the way data collection activities were implemented for this 

study).  Learning objectives for the acquisition and maintenance of skills needed for comprehensive 

management of urgent emergent care patients are presented herein. The care team members must be able to 

independently perform or assist in the performance of the following skills: 

 

 Complete Patient Interview 

 

 Perform Physical Examination 

 

 Obtain Patient History 

 

 Implement Treatment Protocols: 

o Basic Life Support (BLS) 

o Advanced Cardiac Life Support (ACLS) 
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o Pediatric Advanced Life Support (PALS) 

o Advanced Trauma Life Support 

o Defibrillation 

o Cardioversion 

o Stroke 

o Labor/Delivery 

o Assault 

o Burn 

 

 Capture/Monitor Vital Signs: 

o Blood Pressure 

o Heart Rate 

o Heart Rhythm 

o Respiratory Rate 

o Oxygen Saturation 

o Temperature 

 

 Manage Airway: 

o Bag-Valve-Mask 

o LMA 

o Intubation 

o Cricothyrotomy 

o Tracheostomy 

 

 Secure Vascular Access: 

o Intraosseus Access 

o Intravenous Access 

o Peripheral Venous Access 

o Arterial Line Placement 

o Arterial Puncture 

o Subclavian Vein Central Catheter Placement  

o Femoral Vein Central Catheter Placement 

o Internal Jugular Vein Central Catheter Placement 

o Peripherally Inserted Central Catheter Placement 

o Venous Cutdown 

 

 Perform Injections/Draws: 

o Intramuscular Injection 

o Subcutaneous Injection 

o Intradermal Injection 

o Lumbar Puncture 

o Spinal Tap 

o Intraosseus Injection 

o Catheter/Line Injection 

o Catheter/Line Draw 

o Urine Draw/Capture 

o Blood Draw 

 

 Manage Lines/Catheters: 

o Confirm Line Function 

o Port Utilization 
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o Connect/Remove Infusions/Fluids 

o Drip, Administration/Rate 

o Bolus, Administration/Timing 

o Flush Ports/Lines 

 

 Perform Other Clinical Skills: 

o Apply Sterile Technique 

o Move/Transfer Patient Safely 

o Process Samples for Laboratory 

o Foley/Urinary Catheter Placement 

o Suction Oral/Nasal Mucus/Secretions 

o Nasal/Oral Swab 

o Chest Tube 

o Diagnostic Peritoneal Lavage 

o FAST Ultrasound 

o Electrocardiogram, 12-lead 

o Thoracotomy 

o Apply Cervical Collar 

o Apply Fracture Splints 

o Administer Oxygen (nasal cannula, mask, LMA, ETT) 

o Patient Positioning, Security 

o Complete/Retrieve Patient Record 

o Secure Specialist Consults 

o Maintain Regulatory Compliance 

o Secure Informed Consent 

 

 Order/Interpret Tests/Investigations: 

o Radiography 

o MRI 

o CAT 

o Ultrasound 

o Laboratory (Blood, Urine, Swabs, Tissue, etc.) 

o Electrocardiogram  

o EEG 

o Echocardiogram 

o Fetal Monitoring 

 

 Medication Administration: 

o Correct Medication for Treatment 

o Correct Medication Dose for Treatment 

o Correct Medication Route for Treatment 

o Correct Medication for Patient (No Allergy) 

o Correct Medication for Patient (OK with Other Patient Meds) 

 

 

App Supported Training  

The aim of App supported training is to facilitate the development and maintenance of Emergency Medicine 

experience, and to gain familiarity with other team members. 

 

The E-Teamwork App 

The goal is to create an App-distributed virtual learning environment to prepare emergency medicine 
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clinicians for team-based clinical practice by augmenting their typical clinical training with a mobile 

platform that supports the development of patient care management abilities through collaboration. The 

App will allow team members to co-manage virtual patients using mobile devices. Users will register for 

an account and select their settings, including professional role (Physician, Nurse, Health Professional), 

specialty (Trauma Surgeon, Emergency Medicine Nurse, Paramedic, etc.), contact information, and 

photo for their profile pages within the App. Users may be able to select a team to participate with, or an 

instructor may choose to designate which participants work together. 

 

An instructor portal will facilitate the creation of cases and allow clinical information to be selectively 

delivered to the team including lab results, multimedia imaging studies or video encounters, ancillary 

data, etc. The instructor portal will also allow team creation, assignment of clinicians to one or more 

teams, and targeted direct communication to provide feedback on team performance including action 

plans, diagnosis, treatment, communication, situational awareness, and time management. Data analytics 

will be captured to enable instructors to further synthesize individual and group performance reports for 

their records. High-risk usage patterns (non-response, incorrect information, etc.) may then be detected 

and performance issues addressed directly. 

   

The E-Teamwork App is designed for emergency medicine clinicians to move from traditional team-

based training to an interactive and real world case-based approach where clinicians engage remotely to 

manage virtual patients in real-time. The App is designed to provide a team-based virtual clinical 

learning environment that engages and immerses participants in activities related to managing multiple 

patients with emergent urgent care needs. These include patient assessment, analyses, decision-making, 

coordination of care, communication, and transfers within the care team, all of which are directly 

relevant to the participants’ professional roles and facilitates the transfer of abilities to the real 

workplace setting. The E-Teamwork App facilitates mobile access to patient data and allows sharing 

coordinating and tracking of care issues to simulate real-time, team-based clinical 

management.  Instructors will be able to communicate with the teams and inject information as needed 

to accommodate their learning goals.   

 

Through simulated virtual practice, the E-Teamwork App allows participants to test their knowledge and 

decision-making abilities in a “safe” environment where team engagement is essential for successful 

patient management. The App captures metrics that provide performance feedback and allows teams to 

monitor competency and preparedness for actual patient care. The App relies on the development of 

simulated urgent and emergent patient cases to provide a realistic, authentic experience relative to that 

which participants likely to encounter in their clinical practices. All cases will be designed to be 

managed over time to leverage the need for patient monitoring, as well as handoff, transfer, and 

potentially transport activities. The cases may be developed by instructors or team members and will be 

activated asynchronously. The E-teamwork App could be designed to interface to an EMR/ EHR for real 

patient data and management to increase its authenticity and expand the case library, including videos 

(patient interviews), imaging studies and laboratory reports. 

 

 

E-Teamwork App Training Objectives 

 Understand Team’s Capacity and Capabilities 

o Individual and collective clinical practice areas 

o Individual and collective performance scope(s) 

o Individual and collective patient management capabilities 

o Individual and collective experience 

o Individual and collective expertise 
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 Acquire and Maintain Clinical Knowledge and Skills 

o Patient Presentation 

o Patient Symptoms 

o Diagnostic and Imaging Tests 

o Differential Diagnoses 

o Treatments and Interventions 

 

 Implement Strategies and Actions 

o Developed Strategic Plan 

o Tactical Distribution of Tasks 

o Action Implementation, Confirmation 

o Deliberate Patient Assessment/Re-Assessment 

o Maintain Situational Awareness 

 

 Manage Roles and Responsibilities 

o Leader Designated 

o Team Role(s) Delegation 

o Inform Team of Role Limitation(s) 

o Perform Role Designated Actions/Tasks 

o Intra-Team Mutual Support 

o Request Additional Support, as needed 

o Identify Team Role(s) to Newcomers 

o Demonstrate Role Accountability 

 

 Optimize Intra-Team Communication 

o Participation 

o Attitude (convey your mood through expressions (e.g. ) 

o Opinion 

o Read/Listen 

o Respond/Understanding 

o Conflict Resolution 

o Ability to verbalize  

o Clarity 

o Do/Not respond 

o Debriefing/ Feedback 
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What opportunities for training and professional development has the project provided?    

All subjects participated in simulated emergency medicine events that included concurrent management of three 

patients with urgent, critical care needs. The scenarios were designed to elicit a high-stress context that required 

a high level of team performance, as well as clinical expertise. Although not an explicit objective for the 

project, the majority of subjects remarked about the level of realism in the simulated events and that it provided 

them with an opportunity to learn and implement both team-based behaviors and clinical knowledge they either 

had forgotten or never acquired. As such, it is clear that participating in these activities was a form of 

professional development and training for many of the subjects, and the simulation scenarios as documented are 

recommended as part of ongoing team-based training activities (as noted above). 

 

How were the results disseminated to communities of interest?    

Manuscripts are being written that describe the findings from the study. These manuscripts will be submitted for 

review by the following peer review journals: 

 

 Journal of Emergency Medicine Services 

 Journal of Emergency Medicine 

 Emergency Medicine – Open Access 

 Translational Behavioral Medicine 

 Science Translational Medicine 

 Organization Science 

 Industrial and Organizational Psychology 

 Management Science 

 Simulation in Healthcare 

 

Presentations will be submitted for consideration to the following annual professional meetings: 

 Society of Academic Emergency Medicine 

 Trauma Innovation 

 Connecting Communities in Emergency Medicine: Sharing Innovations 

 International Emergency Care Conference National Association of Emergency Medical Services 

Physicians  

 Emergency Medicine Conference 

 Pediatric Emergency Medicine 

 Controversies and Consensus in Emergency Medicine 

 Science of Team Science 

 Interdisciplinary Network for Group Research 

 Association for Interdisciplinary Studies 

 International Meeting of Society for Simulation in Healthcare 

 European Society for Simulation Applied to Medicine 

 Simulation Australia SimHealth 

 

 

What do you plan to do during the next reporting period to accomplish the goals?   
Nothing to Report.  

 

 

4. IMPACT: Describe distinctive contributions, major accomplishments, innovations, successes, or any change in 

practice or behavior that has come about as a result of the project relative to: 

 

What was the impact on the development of the principal discipline(s) of the project?    
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Typical healthcare team training takes a broad approach that includes concepts and associated content that 

may or may not be valued by team members, or relevant to their specific team type. The result may be cost 

expenditures for software or other training mechanisms that do not necessarily get to the core issues of any 

given team. Rather, through attempting to improve the performance of all healthcare teams, developers have 

often relied on the all-encompassing, universal concepts such leadership, communication, situational awareness, 

etc. These concepts are difficult to operationalize with any measurable degree of specificity and their generality 

neglects to consider the individual and team factors that influence a team’s performance at any point in time. As 

a result, these team-training programs may have limited success even if they are pedagogically well designed 

and extensively implemented. 

 

Healthcare team performance is essential for patient safety and quality of care, yet it remains a challenging 

construct to define towards effecting substantial and impactful improvements. Team training programs designed 

to reduce errors, increase patient safety, and improve quality of care in clinical settings have been enacted in 

both military and civilian contexts. Although costly to develop and implement, the relative and sustained 

effectiveness of these programs remains limited. The inherent variability in both military and civilian healthcare 

teams makes developing effective, broadly transferrable team training programs challenging largely because the 

focus of training and associated materials do not account for team variability. Training that does not address the 

perceived needs of a team is unlikely to be integrated into practice or sustained over time. Therefore, cost 

effective and impactful solutions must target the specific needs of any given team. 

 

The information gained through this study elucidates the most influential individual and team factors to 

inform the development of technology centered training solutions for healthcare team performance in 

emergency medicine contexts. We identified the separate and collective effects of individual and team factors 

on the team performance (clinical accuracy, skills, information exchanges), team cohesiveness, and team morale 

in the management of emergency medicine patients. We derived a predictive model to target the most 

influential contributors to team performance, as well as the extent to which team clinical performance correlates 

with team cohesiveness and team morale. These empirically derived predictive models establish a foundation 

for advancing the effectiveness of healthcare teams by targeting, relevant, on-demand training solutions to the 

needs of the team.  

 

The study data produced an evidence-based model for determining the relative importance of both 

individual and team factors on team performance. Precise and focused team performance specifications lead to 

technology-based solutions with fewer unnecessary content features and redundancies. The App designed as a 

result of this study, and the specified simulation-supported training requirements, target the specific needs of the 

targeted urgent, emergent healthcare team. The results of this work informed the design of a smart-technology 

centered, portable training solutions (App) that provides real-time performance feedback and may be tailored 

for applicability across variable civilian and military healthcare teams. 

 

The outcomes from this study will aid in the reduction of redundancies and extraneous content from training 

and performance support tools, and likely motivate team members to engage with the content and apply its 

foundations to their behaviors because the content has meaning to them. Additionally, the outcomes of this 

study demonstrate that although cognitive diversity within an interdisciplinary team may be advantageous for 

decision-making, the collective expertise and experience within the team must be sufficient to adequately 

consider the significant clinical details and potential alternatives for treatment. As team members see 

improvements in their collective performance by engaging in and applying their learning in tclinical contexts, 

they will begin to identify areas where they derive novel techniques and methods to further perfect their 

performance. In this way, innovation will perpetuate because the specific needs of the team are paramount to 

generalities, and ultimately will improve the provision of clinical care. 
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What was the impact on other disciplines?    

Other Clinical Disciplines 

 

The study implemented a process for identifying the individual and team factors that significantly impact 

team performance so that the development of team training is be based on data derived targets for urgent, 

emergent care teams. The factors influencing performance of these teams may be quite different from clinical 

teams who work together in non-urgent, non-emergent care contexts. Optimal team training for other specialty 

contexts will require a different foundation because the factors that impact team performance will likely be 

different.  

 

The study compared the relative impact of factors on different team types in Emergency Medicine and 

demonstrated the significance of team type as an impactful factor to team performance. Value can be gained 

through empirically deriving the most impactful factors for other types of healthcare teams, and using those 

factors to target team development activities where they will have best likelihood of achieving sustainable 

improvement. Identification of empirically derived individual and team factors that predict team performance 

will also lead to more robust performance assessment by defining the factors most likely to adversely impact 

team performance. This will minimize the uses of over assessment that are often implemented to compensate 

where performance is described by loosely defined constructs, such as communication.  

 

The unique approach taken through the study led to the design of a targeted training application for 

emergency medicine teams. Likewise, this approach may lead a new generation of team training platforms that 

are more aligned with the needs of other healthcare teams. These may include the development of additional 

Smart technologies or hybrid training platforms that also include more traditional instructional methods 

(simulation).  

 

The predictive model provides a strong framework for the development of smart-technology facilitated team 

training applications that are broadly transferable to both military and civilian clinical contexts. The 

methodological approach of using multiple regression analyses of contextually relevant empirical data will 

uncover the most important factors associated with team performance in any given clinical context, regardless 

of the type of team or member composition.  

 

Establishing the influencing contributors to the performance of any team type is essential for cost-effective 

development of technology solutions for training and evaluation systems, especially for on-demand computer-

based resources that target specific performance requirements. It’s costly to develop solutions that only address 

broadly defined team performance dimensions, especially if these broad constructs are not defined to the extent 

where specific performance aspects can be adequately measured. The process of defining the most influential 

factors in the performance of a specific type of team narrows the training focus to precisely what is needed for 

that team and disregards that which does not significantly impact its performance. Predictive models for team 

performance have the potential to support collaborations between military and civilian healthcare providers and 

industry partners to develop team performance solutions that result in quality and safety improvements across 

the spectrum of healthcare services. 

 

The specification of impactful team performance factors will also establish a relevant foundation for 

performance standards that lead to the specification of supporting technology standards. This outcome will 

support the design and development of cost-effective technological innovations targeting important human 

performance variables that directly impact clinical care. 

 

 

What was the impact on technology transfer?    

The design specifications for the App and the birthing simulator have the potential to become products to 

support training and assessment applications for urgent, emergent care teams. Strategies for developing the App 



39 

 

are being considered by Metrics Medicus, the company that created the assessment app used for the study. 

Strategies for producing the birthing simulator are being evaluated, with the aim to produce them in developing 

regions of the world to support economic development while also reducing maternal mortality in a cost effective 

way. The team performance assessment instruments are already available as products on the CareAssess 

assessment platform through Metrics Medicus. 

 

What was the impact on society beyond science and technology? 

 

Maternal Mortality 

The birthing simulator designed for the pregnant patient in distress has the potential to be used for training in 

labor and delivery in both domestic and global health markets. It is a low cost design that is easily produced 

using materials and sewing resources that are available in even rural and remote regions of the world, where 

maternal mortality rates remain unacceptably high. The birthing suit is designed to be worn by a patient actor, 

requires no power to use, and can be easily adapted to accommodate any obstetric situation (breech 

presentation, shoulder dystocia, post-partum hemorrhage, etc.) or family planning procedure (diaphragm fitting, 

IUD placement, etc.). Given the validation data associated with this project, there may be interest by global 

health agencies and non-profit organizations in producing and distributing the simulator in support of training 

efforts in regions with high maternal death. 

 

 

5. CHANGES/PROBLEMS:  

Changes in approach and reasons for change  

Due to delays in securing contracts and IRB approvals with several of the collaborating sites, we were only able 

to collect data from four sites. The sites were geographically and demographically distinct from each other and 

we were able to secure sufficient numbers of subjects from each to achieve sufficient statistical power with the 

sample. 

 

Actual or anticipated problems or delays and actions or plans to resolve them 

Nothing to Report. 

 

 

Changes that had a significant impact on expenditures 

We were able to achieve statistically significant results with a smaller sample than anticipated, largely because 

the actual effect size was substantially greater than the conservative estimate. As a result, we did not require 

data collection activities at two planned sites. Additionally, we were more efficient in securing participation 

from site-based personnel (including collaborating site-PIs), which allowed us to trim back the primary project 

staff to the PI and Research Coordinator. We were also judicious in monitoring project-based expenses to assure 

sufficient reserves in the event that we were not able to achieve statistical power and needed to collect more 

data without requesting additional funds. As a result, we did not expend the full budget of the project. 

 

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select 

agents. 

 

Institutional Review Board approval dates: 

University of Central Florida 02/17/2016; 1/20/2017 

NYU Langone Medical Center  05/26/2016  

Brown University Rhode Island Medical Center  09/21/2016  

University of Arizona Banner Health  09/15/2016  

Eastern Virginia Medical School  06/07/2016  

 

Significant changes in use or care of human subjects 
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Nothing to Report. 

 

Significant changes in use or care of vertebrate animals. 

N/A 

 

Significant changes in use of biohazards and/or select agents 

N/A 

 

 

6. PRODUCTS:  List any products resulting from the project during the reporting period.  If there is nothing 

to report under a particular item, state “Nothing to Report.” 

 

 Publications, conference papers, and presentations    

 

Journal publications.   

 Manuscripts are in process and will be submitted to peer-review journals: 

 Journal of Emergency Medicine Services 

 Journal of Emergency Medicine 

 Emergency Medicine – Open Access 

 Translational Behavioral Medicine 

 Science Translational Medicine 

 Organization Science 

 Industrial and Organizational Psychology 

 Management Science 

 Simulation in Healthcare 

 

 

Books or other non-periodical, one-time publications.   
Nothing to Report. 

 

Other publications, conference papers, and presentations.   

Presentations will be submitted for consideration to the following annual professional meetings: 

 Society of Academic Emergency Medicine 

 Trauma Innovation 

 Connecting Communities in Emergency Medicine: Sharing Innovations 

 International Emergency Care Conference National Association of Emergency Medical Services 

Physicians  

 Emergency Medicine Conference 

 Pediatric Emeregency Medicine 

 Controversies and Consensus in Emergency Medicine 

 Science of Team Science 

 Interdisciplinary Network for Group Research 

 Association for Interdisciplinary Studies 

 International Meeting of Society for Simulation in Healthcare 

 European Society for Simulation Applied to Medicine 

 Simulation Australia SimHealth 
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 Website(s) or other Internet site(s) 
The results from the study will be posted on the Metrics Medicus website as an example of how to use 

its CareAssess App for team development and training activities. 

http://metricsmedicus.com 

 

 Technologies or techniques 

Two significant technologies were designed as part of this study, and a team performance assessment 

technique for urgent, emergent care teams was designed and verified for psychometric characteristics. 

The App design is described above and will be presented at relevant conferences and through targeted 

professional journals and trade magazines. The birthing simulator is described in the Appendices and 

will be presented at relevant conferences, through targeted professional journals, and directly to non-

profit organizations with an interest in maternal mortality outcomes (JHPIEGO, ACNM, WHO, etc.). 

The team performance assessment instruments are presented in the Appendix and will be presented at 

relevant conferences and through targeted professional journals. 

 

 Inventions, patent applications, and/or licenses 

Patent applications for the designs of both the App and birthing simulator are being considered. 

Copyright applications for the team performance assessment instruments are also being considered. 

 

 Other Products   

The simulation-based assessment protocols that were implemented for data collection purposes have 

strong potential for training utilization in both military and civilian contexts. The team performance 

assessment instruments could support formative and summative assessment protocols during simulation-

based training and in applied patient care settings. Both the training materials and the assessment tools 

have the potential to aid in the development, implementation, and maintenance of the team abilities that 

are most essential to team performance in urgent, emergency care contexts (Team Skills, Emergency 

Medicine Experience, Team Type-Team Member Familiarization). 

 

7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS 

 

What individuals have worked on the project? 

 

Name: Pamela Andreatta 

Project Role: PI 

Researcher Identifier (e.g. 

ORCID ID): 

0000-0002-7403-812X 

Nearest person month 

worked: 

24 

Contribution to Project: Dr. Andreatta is responsible for project conception, data 

collection, data analysis, coordination with site CoPIs, project 

decision making related to implementation and determination 

of outcomes impact(s), report reviews, development of data 

driven resources for training products, and communication 

with administrative, legal and financial entities within the 

institution of record (UCF) and the six collaborating sites.  

Funding Support: N/A 

  

Name: Lisa Hernandez 
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Project Role: Program Coordinator 

Researcher Identifier 0000-0002-9736-8957 

Nearest person month 

worked: 

20 

Contribution to Project: Ms. Hernandez has worked as the research coordinator for the 

entire project and is responsible for recruitment, coordinating 

site personnel, and reporting. 

Funding Support: N/A 

  

Name: Kirsty Freeman 

Project Role: Research Coordinator 

Researcher Identifier 0000-0002-2241-2933 

Nearest person month 

worked: 

4 

Contribution to Project: Ms. Freeman prepared simulation scenario documentation, 

standardized patient recruitment and training, and contributed 

to site scheduling and IRB preparation. 

Funding Support: N/A 

 

 

Has there been a change in the active other support of the PD/PI(s) or senior/key personnel since the last 

reporting period?  

Nothing to Report. 

 

What other organizations were involved as partners?    

 

Organization Name: Eastern Virginia Medical Center 

Location of Organization:  651 Colley Avenue, Lester Hall. Norfolk, VA 23510 

Partner’s contribution to the project: 

 Co-PI, Robert Armstrong 

 Facilities  

 Project Staff 

 Collaboration 

 Recruitment Support 

 Standardized Patients  

 

 

Organization Name: New York University School of Medicine 

Location of Organization: 550 1st Avenue, New York, NY 10016 

Partner’s contribution to the project: 

 Co-PI, Demian Szyld 

 Facilities  

 Project Staff 

 Collaboration 

 Recruitment Support 
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Organization Name: University of Arizona Banner Health 

Location of Organization: 1111 East McDowell Rd, Phoenix, AZ 85006  

Partner’s contribution to the project: 

 Co-PI, Karen Josey 

 Facilities  

 Project Staff 

 Collaboration 

 Recruitment Support 

 Standardized Patients  

 

 

Organization Name: Brown University Lifespan Rhode Island Hospital 

Location of Organization: 1 Hoppin Street, Providence, RI 02903  
Partner’s contribution to the project: 

 Co-PI, David Linquist 

 Facilities  

 Project Staff 

 Collaboration 

 Recruitment Support 

 Standardized Patients  

 

 

Organization Name: University of South Carolina Palmetto Health 

Location of Organization: 555 Harden Street Lower Level, Columbia, SC 29203  
Partner’s contribution to the project: 

 Co-PI, Eric Brown 

 Collaboration 

 

 

8. SPECIAL REPORTING REQUIREMENTS 
 

Collaborative Awards:  N/A 

Quad Charts: Submitted with attachments. 

 
 

9. APPENDICES: Attach all appendices that contain information that supplements, clarifies or supports the text.  

 

Appendix 1: Site Email Recruitment 

Appendix 2: Online Database Registration 

Appendix 3: Screen Call Checklist 

Appendix 4: Welcome Email 

Appendix 5: Assessment Instruments  

Appendix 6: CareAssess App 

Appendix 7: Birthing Simulator (Suit) 

Appendix 8: Simulation Protocols 

Appendix 9: Simulation Scenarios 

Appendix 10: Data Collection Activities at Sites 

Appendix 11: Budget 

Appendix 12: Quad Chart 
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