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Abstract

Research has demonstrated that the performance of emergency medical teams depends not only on the technical knowledge and skills of individual team members, but on generic competencies such as communication, leadership, and problem-solving.  The goal of the present study is to identify factors that predict team performance in simulated cardiac arrest scenarios. The sample for the proposed study will comprise groups of health professionals attending training sessions at CTEC.  Data will be collected from at least 60 teams, with approximately four members per team (total sample n = 240).  During their standard debriefing sessions, all participants will complete a Team Composition and Process questionnaire, which include both closed- and open-ended questions on individual and team functioning during the scenario. Videotapes of the scenarios will then be analysed to determine the quality of each team’s performance.  Multiple regression analyses will be performed to test for relationships between scores on the Team Composition and Process Questionnaire and team performance ratings.  Further, on the basis of the latter ratings, three poorly functioning teams will be selected for in-depth case study analysis.  Videotapes for these three teams will then be analysed using the framework of Activity Theory to identify factors that contributed to the teams’ poor task performance.  The ultimate goal of the study is to provide information that may be used to improve training programs in cardiac arrest resuscitation.


Introduction

Over the past few decades, significant efforts have been made to enhance the efficacy of training programs in cardiac resuscitation
. Despite this, survival rates from cardiac arrest have remained relatively stable (Abella, Alvarado et al., 2005; Sanders & Ewy, 2005), even with the introduction of internationally recognised resuscitation guidelines (Sanders & Ewy, 2005). One possible reason for these poor outcomes is that health professionals fail to follow standard guidelines, resulting in delays or failures to provide the appropriate treatment (Abella, Alvarado et al., 2005; Abella, Sandbo et al., 2005; Aufderheide et al., 2004; Milander et al., 1995).

Traditionally, training for cardiac resuscitation has focused on disseminating technical knowledge and task-specific practical skills (e.g., knowledge of abnormal cardiac rhythms, appropriate use of a defibrillator). Recent perspectives on higher education have, however, highlighted the need for training programs to foster generic competencies, as well as discipline-specific knowledge and skills.  Generic competencies include non-technical skills that are important across all areas of a particular discipline (e.g., OECD, 2002).  Given that health care delivery typically involves working as a member of a multidisciplinary team, generic competencies within this area would include skills such as communication, problem-solving, and leadership. In relation to cardiac arrest and similar medical emergencies, generic competencies may be critical for effective team performance for at least two major reasons.

First, rapid delivery of care is essential for successful resuscitation of the patient. It is generally accepted that to maximise patient survival, diagnosis and treatment should commence within three minutes of the arrest onset (Australian Resuscitation Council, 1998). Research has also indicated that as complexity in healthcare increases, so too do the number of errors made by health professionals (Australian Council for Safety and Quality in Health Care, 2001). In cardiac resuscitation, the need for rapid delivery, the complex and demanding nature of the treatment, and the severe implications of errors made in the delivery of the treatment, places considerable emphasis on the smooth functioning of the team managing the arrest.

Second, cardiac arrests are relatively rare. In one hospital in the UK, only 0.4% of patients were reported to have experienced a cardiac arrest (Hodgetts et al., 2002). This means that many individual health care professionals may have limited direct experience in managing cardiac arrests.  Teams confronted with cardiac arrests will, therefore, often rely heavily on the distributed knowledge of all team members.  By implication, the effective management of cardiac arrests will rely on factors such as the ability of team members to communicate their knowledge to others and co-ordinate their actions within an emergency timeframe.
Previous Research on Teamwork in Medicine

Few studies have been conducted on the generic competencies needed by members of medical work teams in emergency situations. Of those that have, there has been an almost exclusive emphasis on the characteristics of team leaders and performance.  For example, Cooper and Wakelam (1999) found that good leadership correlated positively with medical team performance in cardiac arrest situations.  Several components of good leadership were identified. Overall, the ability to initiate a structure within the team was of primary importance, as it enabled the team members to work more effectively together and to perform the tasks required more efficiently. Attributes such as the ability to direct and command, to be flexible, to engender trust, and to give guidance and assistance where necessary, were found to be critical in establishing a team structure.  Further key competencies of leaders included adherence to standard guidelines where appropriate, and the ability to display a positive attitude, motivate and encourage the team, decide how and when things should be done, and assign tasks to specific team members. 

Other studies have supported the key facets of leadership suggested by Cooper and Wakelam (1999).  In a questionnaire survey of 130 Resuscitation Training Officers in the UK, Pittman, Turner, and Gabbott (2001) found that the ability to establish a team structure is important for the success of resuscitation teams. Using videotape evidence of cardiopulmonary resuscitation techniques, Mann and Heyworth (1996) also found that resuscitation tasks were performed more effectively when the team leader used standard guidelines. In a study of leadership in trauma teams, Ritchie and Cameron (1999) also ascribed many deficiencies in the performance of teams to a lack of assertive direction, poor enunciation of the overall plan, poor identification of the leader, and communication problems. In the latter study, failures by leaders to verbalise thought processes and to give clear verbal instructions were identified as particularly detrimental.

Recent research beyond medical emergencies, however, has suggested that focusing on leadership as a source of team success or failure may be too restrictive.  This research has suggested that team performance may be influenced by a host of other factors such as cohesiveness, clear role divisions, and group composition factors such as gender, status and experience (e.g., Allen, Arocha, & Patel, 1998; Christensen et al., 2000; Hawryluck, Espin, Garwood, Evans, & Lingard, 2002; O'Donnell, Adams DuRussel, & Derry, 1997; Pagliari & Grimshaw, 2002; Strom, Strom, & Moore, 1999; Vinokur, Burnstein, Sechrest, & M., 1985).  As indicated above, some emergency medical situations such as cardiac arrest are relatively rare.  As a result, even a team leader may have relatively limited experience in dealing with these situations, and thus will rely on the knowledge of other team members. Given this, effective team performance is likely to depend on a complex interplay between communication and co-ordination factors that do not stem solely from the actions of the team leader.

Furthermore, research within the field of medical emergencies has typically used an individualistic approach to examining team performance, rather than seeing the team as a unit of analysis.  In such approaches, the assumption must be that improving the skills of individuals within the team will produce better performance by the team as a whole.  While this approach has produced some insights into ways in which team performance can be improved, it has neglected overall group composition and interaction processes that may contribute to performance.  The results of such research are likely to produce an overly simplistic picture of the factors that impact team outcomes.  For example, much previous research suggests that team performance will hinge on characteristics of the leader.  However, in emergency situations, actual (as opposed to nominal) leadership roles are often necessarily fluid.  As a result, team performance cannot clearly be ascribed to only one individual within the team, as many will adopt a leadership role at different times in dealing with the emergency. 

Activity Theory and the Study of Medical Emergencies

The shift to more process- and context-oriented accounts of team functioning invites the application of new tools for analyzing the interactions that occur between team members.  The conceptual framework provided by activity theory has clear implications for research in emergency team response contexts.  From this perspective, teams are viewed as activity systems rather than collections of individual agents.  In turn, the processes associated with responses to emergencies are viewed in terms of the activity of the team as a whole.

Activity theory has a long history within Soviet psychology, drawing on Vygotskian notions of tool mediation and sociocultural-historical theories of learning. Central to the sociocultural-historical approach is that it focuses on the analysis of the sociocultural context rather than on the individual in isolation. Vygotsky’s followers identified the activity as the fundamental unit of analysis.  An activity refers to a goal-oriented hierarchical system of actions and operations, mediated by cultural artefacts or tools.  A fundamental assumption of this approach is that activities cannot be analysed meaningfully in isolation from their social contexts. As indicated by Leontiev (1981), activity “is not a reaction or aggregate of reactions, but a system with its own structure, its own internal transformations, and its own development” (p. 23).

These notions are further explicated and developed in the work of Engeström and his colleagues (e.g., Engeström, 1987; 

 ADDIN EN.CITE <EndNote><Cite><Author>Engestr&#xF6;m</Author><Year>1996</Year><RecNum>1131</RecNum><MDL><REFERENCE_TYPE>7</REFERENCE_TYPE><AUTHORS><AUTHOR>Engestr&#xF6;m, Y.</AUTHOR><AUTHOR>Escalante, V.</AUTHOR></AUTHORS><YEAR>1996</YEAR><TITLE>Mundane tool or object of affection? The rise and fall of the postal buddy</TITLE><SECONDARY_AUTHORS><SECONDARY_AUTHOR>Nardi, B. A.</SECONDARY_AUTHOR></SECONDARY_AUTHORS><SECONDARY_TITLE>Context and consciousness: Activity theory and human computer interaction</SECONDARY_TITLE><PLACE_PUBLISHED>Cambridge</PLACE_PUBLISHED><PUBLISHER>MIT Press</PUBLISHER></MDL></Cite></EndNote>Engeström & Escalante, 1996). Engeström’s conceptualisation of activity theory emphasises the mediating role of the community in an individual activity system.  Engeström’s model divides activity systems into several components (see Figure 1). In this model, the subject refers to the individual or group of individuals whose agency is chosen as the point of view in the analysis. The object refers to the ends towards which activity is directed (i.e., the activity that the members of the system transform into an outcome to satisfy certain needs). The tools mediate relationships between the subject and the object. The community comprises a group of interdependent people whose agency is directed at the object of the activity, and this group mediates the relationships between subject and object. The rules refer to the set of norms and conventions that regulate the relationships between subject and community. Division of labour mediates the relation between community and object, reflecting power and status within the community as well as the division of tasks between its members.
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Figure 1.  Engeström’s activity system model

Changes within activity systems occur as a product of various inner contradictions that emerge within and amongst their constituent components (Engeström, 1996). Primary contradictions within the components of the system are responsible for the development of need states within the system. These need states can be resolved through the system evolving into an improved system that maintains the structure of the original by incorporating a new tool, rule, or division of labour that enables the need state to be met. Such a change is referred to as a solution innovation. More complex need states may have to be resolved through radical change that results in structural changes in the system. When a strong novel factor is introduced into a component of the system, it acquires a new quality, and secondary contradictions may appear between that component and existing components of the system.  These contradictions may lead to the evolution of tertiary contradictions between the central form of the activity and a more advanced version of it. The activity system gradually transforms into this more advanced form to resolve the tensions that are created by such internal contradictions. These tensions may, therefore, prompt the creation of new approaches to achieving the object of the system through the development of new tools or structures that enable the system to function more cohesively.

Although the use of activity theory to analyse team processes is relatively new, this framework has been applied to examine the work of medical teams in a handful of recent studies.  Engeström (2000) illustrated the potential use of activity theory to analyse interactions between nurses, physicians, and other members of medical teams in a Danish urgent care unit.  A similar example is provided by Boreham, Shea, and Mackway-Jones (2000), who focused on analysing the interdependencies that arise within teams in hospital emergency departments.  Bardram (2000) also used activity theory to analyse the role of temporal co-ordination problems in hospital emergency work teams.  More recently, Korpela et al. (2004) conducted an activity analysis of a medical team who were managing the treatment of a sick baby in an intensive care unit.  A common theme that has emerged from all of these studies is that developing a collective understanding through the creation of shared knowledge is central to group effectiveness. Boreham et al. demonstrated further that failures to share knowledge in hospital emergency teams can have serious consequences. By implication, in order to achieve maximum effectiveness in a group situation, it is necessary to establish exactly what shared knowledge the group possesses, and assess whether this knowledge is being communicated in the most effective manner possible.

Summary and Study Rationale

At present, training of medical practitioners for emergency situations focuses primarily on improving technical knowledge and skills.  Recent perspectives have, however, highlighted the need to include a secondary focus on generic competencies, as well as task-related knowledge and skills.  This may be particularly true in emergency medical situations, where skills such as communication and problem solving can impact performance dramatically.  Further, although there has been some research on teamwork within emergency situations, it is necessary to examine the team as a whole, rather than focusing on characteristics of individuals (e.g., leaders) within the team.  

In the present study, data collected during simulated cardiac arrests will be analysed to identify factors that predict team performance in emergency medical situations. A mixed-method approach will be used to address two primary research questions:

1) What are the key group composition factors (e.g., collective background experience, differentials in leadership characteristics) that predict the performance of teams in simulated cardiac resuscitation exercises?  A quantitative survey approach will be used to address this goal.

2) What are the mediating links between such compositional factors and team performance?  A case study approach will be used to address this goal, involving in-depth observations and analyses of the team interaction processes that occur in the simulated cardiac resuscitation exercises.

Method

Sample

The sample for the proposed study will be gathered from groups of health professionals attending training sessions at CTEC. Groups attending the centre normally include one or two doctors and three or four nurses. The groups participate in a number of emergency medical scenarios as part of their training. One of these scenarios is usually a cardiac arrest. Approximately three to four health professionals from the group would normally participate in the cardiac arrest scenario. It is expected that data collection will occur over approximately 9 months, which should allow access to at least 60 cardiac arrest scenarios (i.e., 60 teams, with approximately four members per team, total sample n = 240).

Setting

While simulated arrests are an accepted method of training, they have not been used extensively in research to date. In addition to the practical advantages of this approach, studying real cardiac arrests can be problematic because of the large number of factors that may impact outcomes in field situations.  Many such factors will not be within the control of the team.  For this reason, simulations provide a more suitable context for conducting controlled evaluations of specific team functioning and performance factors.  

In the present study, all data will be collected in the high fidelity medical simulation facility at the University of Western Australia’s Clinical Training and Education Centre (CTEC). The facility uses a sophisticated, computer-controlled manikin that is capable of responding to participant actions.  The simulations will be conducted in a mock hospital setting with real hospital equipment. The simulated arrests will mimic real cardiac arrests as closely as possible, and participants will be asked to perform as they would in their normal professional roles.  

Instruments

Team Composition and Process Questionnaire

Immediately following the simulated cardiac arrest, participants will be asked to complete the Team Composition and Process questionnaire (see Appendix A). Given that there was no established instrument available that could address the study goals, the researcher developed this questionnaire by drawing information from previous studies of group dynamics and performance outcomes.  The questionnaire has two major components.  The first includes a number of closed-ended subsections, designed to collect information on group demographics and perceptions of team processes.  The second uses an open-ended format designed to collect qualitative information to explain relationships between group characteristics and performance at critical points during the scenario.  

Previous research in team functioning has identified a number of performance predictors that were deemed to be potentially relevant in this study.  At the most general level, these  are typically divided into group composition and group process factors.  Composition  factors that have been found to predict team performance in some situations include gender mix, age differentials, and cultural diversity (e.g., Dailey, 2003).  Numerous team process factors have also been identified as potential predictors of team performance.  In this study, a small number of key components were selected for inclusion on the basis of previous research in group dynamics (e.g., Doel & Sawdon, 2003; Dunn, Lewandowsky, & Kirsner, 2002; Riordan & Wetherley, 1999):

· Team cohesiveness (e.g., task cohesion, interpersonal cohesion, conflict),

· Team processes (e.g., communication, problem-solving, and metacognition/reflection),

· Team structure (e.g., salience of the cooperative task structure, collective knowledge available, role divisions within the team, and co-ordination of team efforts),

· Leadership efficacy (e.g., decision-making, role distribution, style, communication and exchange), and

· Personal characteristics of team members (e.g., sense of membership in the team, awareness of roles, personal knowledge, assertiveness, and attitudes towards teamwork).
Appendix A presents the full list of items to be used in all sections of the questionnaire.  The demographic checklist will be used to derive the team composition variables of interest in the study.  For the closed-ended section on team processes, items are listed under conceptual category headings.  In the instrument used, the items from the different subsections in this component will be interspersed. The process questions in the open-ended component of the scale are organized according to critical incidents in the resuscitation scenarios.  Thus, in this section, participants will be asked to report on their actions and thought processes at key junctures during the resuscitation effort (i.e., points at which actions taken or not taken can result in the survival or death of the patient).  Information from the open-ended response section will be used to map partipants’ perspectives on their own and on their teams’ performance to actual performance ratings assigned by the researcher.  These ratings will be assigned during observations of video data collected for each scenario.

Video Observation Protocol

As part of the standard training program at CTEC, participants are videoed during the medical emergency scenarios. The videotapes are used to facilitate discussion during a debrief after each scenario. The videotapes are normally erased at the end of each training session. For the purposes of the proposed research study, however, the videotapes will be retained for further analysis.  Explicit consent for using the tapes in this manner will be sought from all participants.  Based on these videos, two measures will be applied:

(i) Cardiac Arrest Management Task Performance Index 
Each group will be rated using a previously developed index of task performance in cardiac arrest (see Appendix B). The index gives a numerical score to each team based on correct and timely use of the accepted protocol for management of cardiac arrest. The inter-rater reliability of the index will be estimated during the proposed using a sample of 5% of all videos.  A criterion level of 85% agreement will be adopted before the observations proceed.

(ii) Team Process Transcriptions

Three low scoring groups with different kinds of profiles on the quantitative Team Process Questionnaire will be selected for the in-depth case study observations.  Videos for these three groups will then be transcribed both for the actions taken and interactions between team members in a running event record format (Heath & Vom Lehn, 2000).

Procedure

All groups attending training sessions at CTEC will be invited to participate in the study. Participants will be given verbal and written information relating to the study. Written consent will be obtained from those who wish to participate. Consent will state explicitly that videos will be retained for the purpose of analysis by the researcher only, and that their anonymity will be preserved in the presentation of the study results. Trainers involved in running the training sessions will be briefed on the requirements of the study and will distribute the questionnaires following cardiac arrest scenarios. Each participant in the cardiac arrest scenario will be identified by a number pinned to his or her clothing and written on the questionnaire. This will enable correlation of data from questionnaires and video transcriptions. The completed questionnaires and videotape from each scenario will be sealed in an envelope and stored in a locked cupboard to be collected by the researcher for analysis.

Data Analysis

Two different types of analyses will be used to address the two research questions.

Research Question One will be addressed using quantitative analysis methods.  To identify which group composition and process variables contributed significantly to predicting team performance, a multiple regression analysis will be performed.  In this analysis, the criterion (dependent) variable will be group scores on the Task Performance Index.  The unit of analysis will be team performance, rather than individual scores.  The predictor (independent) variables will be the indices of team composition and process derived from members of each team.  These will be combined (e.g., averaged) to form group-level indices for inclusion in the analysis.  Using the summed scores for each of the dimensions in the Team Composition and Process questionnaire, there will be four composition predictors (e.g., , collective background experience of each team) and six process predictors (e.g., overall cohesiveness score).  Given overall n = 60 (i.e., n > 5 cases per predictor), the statistical power of associated inferential tests will be within acceptable ranges.

Research Question Two will be addressed through qualitative analysis of the cases selected for this phase.  To identify the mediating links between the group composition/process variables and team performance, data collected in the Team Process Transcriptions and the open-ended component of the Team Composition and Process Questionnaire will be integrated to identify potential explanatory themes that emerge with respect to group dysfunction.

As noted by Engeström (2000), activity theory does not offer ready-made techniques and procedures for research. Instead, it provides conceptual tools that must be applied according to the specifics and nature of the objective of the activity under scrutiny. Engeström does, however, present the following two principles for conducting an activity-based analysis: 

1) Focus on a collective activity system as the unit of analysis. Once the collective activity system has been established, identify components and attributes of that system.

2) Identify all sources of contradictions ‘within’ and ‘between’ the various components of the collective activity system. According to Engeström, contradictions form the basis of new understandings about the activity system being investigated. 
In this study, the event records will first be analysed for evidence of contradictions arising from tool use, divisions of labour, and application of rules based on the researcher’s observations.  The open-ended responses made by each participant will then be analysed to explore individuals’ perspectives on the extent to which their performance was impacted by the tools available and the manner in which these were used, the adequacy of the rules they attempted to follow in the situation, and the divisions of labour within the team.  Thus, the analysis of the open-ended responses will lend itself to two levels of conclusions: one relating to the contradictions in the perspectives of individuals and observed events, the second relating to the inner contradictions between the components of the activity system. 

In the observations of the videos, key dimensions will include conflict processes, role divisions and specialisations, patterns of dominance and status, and task characteristic/group composition factors.  A coding scheme will be developed to identify themes that emerge in the team exchanges and dialogues.  This scheme will focus on the types of exchanges that occur in response to specific events in the teamwork context.  For example, in coding the associated verbal exchanges, members’ statements will be coded as initiations, elaborations, integrations, modifications, maintenance, clarification seeking, or disengagement bids.  This method of structural analysis is well validated within the sociocultural-historical tradition.

Ethical considerations

Ethics approval will be sought from the University of Western Australia human ethics committee. As previously stated, all participants will be informed verbally and in writing about the study and participation will be on a voluntary basis. Written consent to participate will be obtained from those who volunteer and participants may withdraw from the study at any time. Raw data including videos, questionnaires, and transcripts will be stored securely for the appropriate period of time according to the requirements of the ethics committee 

Project Timeline

Data collection
April – December 2005

Data analysis

July 2005 – February 2006

Thesis submission
End of Semester 1 2006

Project Budget

The budget for the project will be minimal.  The primary cost will be associated with photocopying (questionnaires x 240) – approximately $100.  Old video tapes will be used so that no further costs are incurred in the recording of data.  All equipment for the data collection will be provided by the centre in which the study is conducted.
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Appendix A

Team Composition and Process Questionnaire


Section A: All Participants to Complete

	Profession

	Gender

	(
	Medicine
	(
	Male

	(
	Nursing
	(
	Female

	
	
	
	

	Speciality/discipline

	(
	General medicine
	(
	Coronary care

	(
	General surgery
	(
	Theatres

	(
	Cardiac surgery
	(
	Obstetrics

	(
	Respiratory medicine
	(
	Psychiatry

	(
	Radiology
	(
	Other (please specify)

	(
	ICU or ED
	
	_____________________________

	
	
	
	

	Title/level

	(
	PGY 1-2
	(
	EN

	(
	PGY 3-4
	(
	RN

	(
	Basic trainee
	(
	CN

	(
	Advanced trainee
	(
	Nurse level 3 or above

	(
	Consultant
	(
	Other (please specify)

	(
	Career Medical Officer
	
	_____________________________

	
	
	
	

	Years since graduating/qualifying
	
	

	(
	Less than 2 
	(
	5-10 

	(
	2-5 
	(
	10 or more 

	

	Where did you complete the majority of your tertiary education?

	(
	Australia
	(
	South or Central America

	(
	Western Europe
	(
	Oceania

	(
	Africa
	(
	Middle East

	(
	UK, North America, Ireland or New Zealand
	(
	Southern or Eastern Europe

	(
	Asia (East, Sth, SE Asia and Indian Ocean)
	(
	Other (please specify)

	
	
	
	______________________________

	
	

	Have you completed any of the following courses? (tick if yes)

	(
	UK Resuscitation Council Advanced Life Support (ALS) course

	(
	American Heart Association Advanced Cardiac Life Support (ACLS) course

	(
	Sir Charles Gairdner or Fremantle Hospital ALS course

	(
	Australian College of Critical Care Nurses ALS course

	
	

	If you answered yes to the above question, how long ago did you complete the course?

	(
	Less than 2 
	(
	5-10

	(
	2-5
	(
	10 or more

	
	

	How often are you involved in any resuscitation attempts at work?

	(
	Weekly
	(
	3-4 times/year

	(
	Monthly
	(
	1-2 times/yr

	(
	5-6 times/year
	(
	I have never been involved 

	
	

	How often do you carry a MET or cardiac arrest team pager?

	(
	Once a week or more
	(
	Less than once a month

	(
	Two or three times a month
	(
	Never

	(
	Once a month
	
	

	
	

	If you are not a member of a MET or cardiac arrest team, please do not answer this question

	Do you undertake the role of leader in the MET or cardiac arrest team?

	(
	Yes

	(
	No


Section B: All Participants to Complete

For all items, a three-point response format will be used (never true; true some of the time; true throughout) unless otherwise specified.

	
	1) TEAM COHESIVENESS


	

	
	A) Task Cohesion
	

	· 
	· The contributions of all members were valued by the team



	· 

	· 
	· Decisions on treatment were made by the team as a whole
	· 

	· 
	· All members of the team seemed committed to achieving the team goal
	· 

	
	B) Interpersonal Cohesion
	

	· 
	· Team members appeared to enjoy working together
	· 

	· 
	· Group members did not blame one another for mistakes made
	· 

	· 
	· Team members appeared to be happy to be part of this team
	· 

	
	C) Conflict
	

	· 
	· There was open conflict between group members



	· 

	· 
	· Team members disagreed with one anothers’ decisions
	· 

	· 
	· Team members interfered with one another in performing their roles
	· 

	
	2)  TEAM PROCESSES
	

	
	A) Communication
	

	· 
	· Team members spoke clearly and could be understood
	· 

	· 
	· Members of the team answered one anothers’ questions
	· 

	· 
	· Members of the team shared their information effectively
	· 

	
	B) Problem-Solving
	

	· 
	· Any errors made were recognized and corrected quickly
	· 

	· 
	· Members were able to ask for help when it was needed
	· 

	· 
	· Effective solutions were adopted for any problems encountered
	· 

	
	C) Metacognition/Reflection
	

	· 
	· The team took time to reflect on what was happening
	· 

	· 
	· The team retained an awareness of time factors during the task
	· 

	· 
	· The team explicitly monitored its progress during the task
	· 

	
	3) TEAM STRUCTURE
	

	
	A) Cooperative Task Structure
	

	· 
	· Members of the team helped others fulfill their tasks
	· 

	· 
	· Members recognized that success or failure relied on the overall performance of the team
	· 

	· 
	· Members of the group did not compete or attempt distributed tasks individually
	· 

	
	B) Collective Knowledge
	

	· 
	· The team had sufficient technical knowledge to complete the task
	· 

	· 
	· The team were able to prioritize their actions effectively
	· 

	· 
	· The team acted in accordance with the prescribed protocol
	· 

	
	C) Role Divisions
	

	· 
	· Members of the team had clear roles to perform
	· 

	· 
	· Members of the team did not ‘double up’ their efforts
	· 

	· 
	· Role divisions in the team were appropriate (e.g., took into account the background experience of individuals within the team)
	· 

	
	D) Co-ordination
	

	· 
	· Some team members ‘free loaded’ on the efforts of others
	· 

	· 
	· There was some diffusion of responsibility within the team
	· 

	· 
	· The distribution of work was uneven across team members
	· 

	
	
	

	
	Section C: Team Leaders Only to Complete
	

	
	If you led the team at any stage, please respond to the following statements.
	

	
	A) Decision-Making
	

	· 
	· I used the ARC ALS guidelines to decide what to do





	· 

	· 
	· I made decisions according to an overall plan of action 
	· 

	· 
	· I made the best decisions possible under the circumstances
	· 

	
	B) Role Distribution
	

	· 
	· I divided the work amongst the team appropriately





	· 

	· 
	· All the team members were given a role to fulfill
	· 

	· 
	· I ensured that no team member was without a job to do 





	· 

	
	C) Leadership Style




	

	· 
	· I stood back and directed the team rather than doing any hands on myself
	· 

	· 
	· I exerted authority over other members of the team
	· 

	· 
	· I gave specific instructions to individual team members



	· 

	
	D) Communication and Exchange
	

	· 
	· I shared important information with the rest of the team





	· 

	· 
	· I encouraged free and open discussion amongst the team
	· 

	· 
	· I took comments by all team members seriously




	· 

	
	
	

	
	Section D: Non-Team Leaders Only to Complete
	

	
	If you participated as a non-leading team member at any time, please respond to the following statements.
	

	
	1) PERCEPTIONS OF TEAM LEADERSHIP
	

	
	A) Decision-Making
	

	· 
	· Team leader/s made poor decisions
	· 

	· 
	· Team leader/s failed to act on sound suggestions
	· 

	· 
	· Team leader/s distributed tasks appropriately within the team
	· 

	
	B) Communication
	

	· 
	· Team leader/s spoke clearly and could be understood by others
	· 

	· 
	· Team leader/s gave specific instructions to individual team members
	· 

	· 
	· Team leader/s informed us what was happening
	· 

	
	C) Salience
	

	· 
	· It was obvious who the team leader/s were




	· 

	· 
	· Other members of the team respected the authority of the team leader/s
	· 

	· 
	· Members of the team acted on the direction of the team leader/s
	· 

	
	D) Interpersonal Efficacy
	

	· 
	· The team leader/s took comments by other team members seriously
	· 

	· 
	· It was possible to disagree with the team leader without creating interpersonal conflict
	· 

	· 
	· The team leader/s were effective motivators
	· 

	· 
	· The team leader/s helped to foster collaboration between team members
	· 

	· 
	· The team leader/s were effective in co-ordinating the efforts of the team
	· 

	· 
	· I enjoyed working with the team leader/s
	· 

	
	2) PERSONAL EXPERIENCES





	

	
	A) Sense of Membership
	

	· 
	· My contributions were ignored by other team members



	· 

	· 
	· Other team members interfered with my performance
	· 

	· 
	· I did not receive answers to the questions that I asked
	· 

	
	B) Role Clarity*
	

	· 
	· I had a clear sense of my own role in the team
	· 

	· 
	· I was waiting for someone to tell me to do CPR
	· 

	· 
	· I did not think it was part of my role to do CPR
	· 

	
	C) Knowledge*
	

	· 
	· I did not know what was wrong with the patient





	· 

	· 
	· I did not know that CPR was necessary
	· 

	· 
	· I did not know how to do the tasks I was given
	· 

	· 
	· I had sufficient knowledge to carry out my role
	· 

	· 
	· I did not know how use the monitors
	· 

	· 
	· I was not familiar with the protocol
	· 

	
	D) Assertiveness
	

	· 
	· I felt unable to speak up in the team 



	· 

	· 
	· I was afraid to step in and start CPR
	· 

	· 
	· I was afraid to ask questions of others in the team


	· 

	
	E) Attitudes Towards Teamwork*
	

	· 
	· I work more effectively as part of a team than on my own



	· 

	· 
	· I enjoy working in teams
	· 

	· 
	· I generally think that teams interfere with effective performance
	· 


* Yes/no reponse formats for these items

Section E: All Participants to Complete

1. How did you become aware that the patient had a life-threatening arrhythmia?__________________________________________________________

__________________________________________________________________________________________________________________________________________

2. When you became aware of the life-threatening arrhythmia, did you personally commence CPR? 

(Yes
If there was a delay in starting CPR, please explain why__________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________

(No
Please explain why you didn’t commence CPR _________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________

3. Did you defibrillate the patient?

(Yes
If there was a delay in defibrillation, please explain why__________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________

(No
Please explain why you didn’t defibrillate the patient ____________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________

4. Did you have any problems in applying the ARC Advanced Life Support protocol during the cardiac arrest?  If so, what problems did you have and why do you think they occurred? ____________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________

5. What, if anything, do you think hindered the performance of the team as a whole during the cardiac arrest?_________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________




Appendix B

Cardiac Arrest Management Task Performance Index




	


1) Airway

	0
	No check
	

	1
	No head tilt or no chin lift or no visual check of mouth
	

	2
	Head tilt and chin lift and visual check of mouth
	

	2) Breathing

	0
	No check
	

	1
	Inadequate check
	

	2
	Look, listen, feel for expiration and feel for chest movement
	

	3) Circulation

	0
	No check
	

	1
	Pulse other than carotid checked or unilateral check only
	

	2
	Carotid pulse, bilateral, 5 secs each side
	

	4) CPR (mouth to mouth/mask + compressions)

	0
	No CPR (fail rest of test, total score zero)
	

	1
	CPR after 30 secs of pulse check or poor technique or absence of compressions or absence of expired air respiration
	

	2
	CPR within 30 secs of pulse check and correct technique
	

	5) Defibrillation

	0
	No defib or defib after 3 mins post pulse check (fail rest of test, total score zero)
	

	1
	Defib between 1 and 3 mins post pulse check or unsafe technique
	

	2
	Defib within 1 min of pulse check and safe technique
	

	6) Airway management (bag/mask/valve unit)

	0
	No ventilation
	

	1
	Poor technique or no oxygen or no/poor chest movement
	

	2
	Good technique, oxygen attached and good chest movement
	

	7) Airway management (intubation)

	0
	Unsuccessful intubation not recognised within 2 mins

Or successful intubation taking longer than 2 mins
	

	1
	Unsuccessful intubation recognised after 1 min but less than 2 mins

Or successful intubation between 1 and 2 mins
	

	2
	Success within 1 min or unsuccessful but recognised and returned to bag/mask within 1 min
	

	8) Adrenaline (Epinephrine)

	0
	Not given
	

	1
	Wrong dose or wrong time
	

	2
	Correct dose given post 3 shocks or during first three minutes of cpr and every three minutes after (either IV or ETT route)
	

	9) Other drugs e.g. Lignocaine (Lidocaine)/Amiodarone/Atropine/Other

	0
	Not given
	

	1
	Wrong timing or wrong dose or wrong drug
	

	2
	Correct dose, correct timing and appropriate indication
	

	10) IV Fluids

	0
	None given
	

	1
	Not given stat or given too late
	

	2
	Given stat and at correct point in algorithm
	

	11) Reversible causes

	0
	No investigation
	

	1
	Inadequate patient assessment or inappropriate treatment
	

	2
	Investigation and assessment and correct treatment
	









































� EMBED PBrush  ���








� A cardiac arrest occurs when a patient’s heart ceases to beat in the organised manner required to circulate blood around the body. There are four disturbances of the normal heart rhythm that can cause cardiac arrest. Two of these, ventricular tachycardia and ventricular fibrillation can be successfully reversed in the majority of patients if rapid detection and appropriate resuscitation occur. The other disturbances, asystole and pulseless electrical activity, are less amenable to treatment but can still be reversed in some cases. Hospital based treatment of cardiac arrest includes cardiac compressions, defibrillation, advanced airway management and the administration of drugs. Together, these interventions are often called Advanced Life Support.
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