
Contents

Part I Basic Principles: Error, Complexity, and Human Behavior

1 The Human Factors: Errors and Skills 3
1.1 Human Factors in Healthcare: The Problem 5
1.2 Levels of Human Factors 6

1.2.1 The Individual 8
1.2.2 The Team 8
1.2.3 The Organization 9
1.2.4 The Health Care System 9

1.3 Errors in Acute Patient Care 9
1.3.1 Errors in the Prehospital Emergency Medical Service 10
1.3.2 Errors in the Emergency Department 12
1.3.3 Errors in the Intensive Care Unit 13
1.3.4 Errors in Anesthesia and Postoperative Patient Care 15

1.4 The Human Factors: Skills for Acute Patient Care 15
1.5 "The Human Factors": In a Nutshell 18
References 18

2 The Challenge of Acute Healthcare 23
2.1 Medical Emergencies and Critical Situations 25
2.2 Complexity and Human Behavior 26

2.2.1 Complexity: A Characteristic
of the Task Environment 27

2.2.2 Complexity: An Obstacle for Solving Problems
for the Decision Maker 29

2.3 Tackling Complexity: Becoming an Expert 32
2.4 The Skills, Rules, Knowledge (SRK) Framework:

Progression Toward Expert Status 35
2.4.1 Skill-Based Behavior 35
2.4.2 Rule-Based Behavior 36
2.4.3 Knowledge-Based Behavior and Problem-Solving 37

2.5 "The Challenge of Acute Medical Care": In a Nutshell 37
References 38

Bibliografische Informationen
http://d-nb.info/1009990489

digitalisiert durch

http://d-nb.info/1009990489


<iv Contents

3 The Nature of Error 41
3.1 What Is an "Erorr"? 42

3.1.1 Person-Based Approach 43
3.1.2 System-Based Approach 44

3.2 How Can Errors Be Classified? 45
3.2.1 Execution Failure Versus Planning Failure 45
3.2.2 Errors in Problem-Solving 47
3.2.3 Active Errors Versus Latent Conditions 48
3.2.4 Errors in Teamwork 49

3.3 Proficiency and Probability of Error 50
3.4 Violations and Migrations 50

3.4.1 Violations and Abnormal Routines 51
3.4.2 Remedial Strategies for Errors and Violations 53

3.5 The Dynamics of Accident Causation 54
3.5.1 A Window of Opportunity for Errors 54
3.5.2 Keeping the Balance: Systemic View

and Personal Responsibility 56
3.6 "The Nature of Error": In a Nutshell 57
References 58

4 The Psychology of Human Action 61
4.1 The "Psycho-Logic" of Cognition,

Emotions, and Motivation 63
4.2 Principles of Human Behavior 63

4.2.1 Bio-Psychosocial Foundations of Behavior 64
4.2.2 Action 64

4.3 Motivation 67
4.3.1 From Needs to Intention 67
4.3.2 "Overall Competence Assessment"

and the Need for Control 69
4.4 Emotions 71

4.4.1 What Are Emotions and Feelings? 71
4.4.2 Emotions and Human Action Regulation 72

4.5 Knowledge, Memory, and Learning 74
4.5.1 Knowledge and Schemata 74
4.5.2 Memory 75
4.5.3 Learning 76
4.5.4 Thinking 77
4.5.5 Metacognition: Thinking About Thinking 77

4.6 Hazardous Attitudes 78
4.7 "Principles of Human Behavior":

In a Nutshell 80
References 81



Contents xv

Part II Individual Factors of Behavior

5 Human Perception: The Way We See Things 85
5.1 From Stimulus to Sensation: Sensory Physiology 87
5.2 From Sensation to Consciousness: Basic

Concepts of Memory 89
5.2.1 Short-Term Memory or Working Memory 89
5.2.2 Long-Term Memory (LTM) 92

5.3 "Gestalt" Theory and Meaningful Patterns:
The Organization of Visual Perception 92
5.3.1 Hypothesis-Based Perception 94
5.3.2 Hypotheses Are Knowledge Dependent 95

5.4 Recognition and Creating Meaning 97
5.4.1 That's So Typical! Expectancies 97

5.5 Perception and Emotion 98
5.6 Tips for Clinical Practice 98
5.7 "Perception" in a Nutshell 99
References 99

6 Information Processing and Mental
Models: World Views 101
6.1 The Organization of Knowledge: Schemata

and Mental Models 103
6.2 Are We Too Lazy to Think? Economy, Competence,

and Safety 105
6.2.1 Too Lazy to Think: Resource Protection 105
6.2.2 Beware of Drowning! Guarding the Feeling

of Competence 106
6.2.3 Certainty and Order: The Avoidance

of Ambiguity 107
6.3 Wishful Thinking and Reality: Distortion

of Information 107
6.3.1 Biased Search for Information 108
6.3.2 Distortion and Suppression 108
6.3.3 Minimum Acquisition of Information 108

6.4 Filling in the Blanks: Inadequate Mental Models 109
6.4.1 Fixation Error: Maintaining Mental

Models Despite the Evidence 109
6.4.2 A Simple Mental Model About Complex Problems 110
6.4.3 Knowledge Errors 110

6.5 Probabilities, Ambiguity, and Risk I l l
6.5.1 Assessment of Probability: Rules of Thumb

for Everyday Life 113



Kvi Contents

6.5.2 Problems in Dealing with Probabilities 115
6.5.3 No Risk, No Fun? How to Deal with Risk 116

6.6 Tips for Clinical Practice 117
6.6.1 Some Advice on Information Processing

and Mental Models 117
6.6.2 Some Advice on Risk Taking 118

6.7 "Information Processing and Mental Models":
InaNutshell 118

References 119

7 Goals and Plans: Turning Points for Success 121
7.1 Setting and Elaboration of Goals 123

7.1.1 What Is a Good Goal? 124
7.1.2 Problems with Setting Goals 126

7.2 Planning 129
7.2.1 Appropriate Planning in Complex Situations 130
7.2.2 Mistakes and Problems with Planning 131

7.3 Tips for Clinical Practice 133
7.3.1 Goals 133
7.3.2 Planning 134

7.4 "Plans and Goals": In a Nutshell 134
References 135

8 Attention: The Focus of Consciousness 137
8.1 The Control of Action: Attention, Vigilance,

and Concentration 138
8.1.1 Attention 139
8.1.2 Vigilance 141
8.1.3 Concentration 142
8.1.4 Divided Attention 142
8.1.5 Attentional Capacity: A "Bucket Theory" 143

8.2 Open for News: Background Control and
the Horizon of Expectations 143

8.3 Situation Awareness 145
8.4 Disturbances of Attention 146

8.4.1 "Rien ne va plus": Fatigue 146
8.4.2 I'd Rather Be in Bed: Sleepiness and Sleep 147
8.4.3 Nothing to Do: Monotony 150
8.4.4 Tightly Focused: Too Much Concentration

and Missing Background Control 151
8.5 Tips for Clinical Practice 151
8.6 "Attention" in a Nutshell 151
References 152

9 Stress 155
9.1 What Is Stress? 157

9.1.1 When Does Stress Start? It's a Matter of Appraisal! 157
9.1.2 The Stress Response: Fight or Flight 159



Contents xvii

9.1.3 Chronic Stress 163
9.1.4 Moderate Stress Can Boost Performance 165

9.2 Stress Outside the Normal Range 166
9.2.1 Overwhelmed: The Cognitive Emergency Reaction 166
9.2.2 Devastated: Post-traumatic Stress Disorder (PTSD) 167

9.3 Teams Under Pressure 169
9.4 Coping Mechanisms 169

9.4.1 Emotion-Focused Coping Mechanism:
Yelling at People? 170

9.4.2 Cognitive Coping Mechanism: Try to See
Things Differently! 171

9.4.3 Resilience: A Fourfold Strategy 171
9.4.4 Leading Teams Out of Stress 174

9.5 The Role of Organizations in Reducing Stress 174
9.6 "Stress": In a Nutshell 175
References 176

10 Strategies for Action: Ways to Achieve Good Decisions 179
10.1 Strategies for Good Actions 180

10.1.1 Making Decisions Naturally:
"Dual-Process" Theory 180

10.1.2 "Good Decisions" in the High-Stakes
Environment of Acute Medical Care 182

10.1.3 Maximum "Efficiency and Divergence" 183
10.1.4 Five Steps of a Good Strategy 184
10.1.5 Decisional Aids 185

10.2 Strategies for Coping with Error 188
10.2.1 Detect Errors Early 188
10.2.2 Mitigate the Effects of Errors 189

10.3 Tips for Clinical Practice 190
10.4 "Strategies for Action": In a Nutshell 191
References 192

Part III The Team

11 The Key to Success: Teamwork 195
11.1 The Team 197

11.1.1 Why Teamwork Has Come into
Focus Only Lately 197

11.1.2 Why Teamwork Is Necessary 198
11.1.3 WhatlsaTeam? 200
11.1.4 The Strength of Teamwork 200

11.2 Team Performance: Input Factors 201
11.2.1 Individual Characteristics 201
11.2.2 Team Characteristics 203
11.2.3 Task Characteristics 204
11.2.4 Characteristics of the Performance Environment 205



xviii Contents

11.3 Team Process 206
11.3.1 Team Formation and Positive Working Climate 206
11.3.2 Establish Team Leadership 206
11.3.3 Solve Conflicts in a Constructive Way 207
11.3.4 Communicate and Share Your Mental Models 208
11.3.5 Coordinate Task Execution 209
11.3.6 Cross-Monitor Teammates 209
11.3.7 Share Workload and Be Mindful

of Performance Limits 210
11.3.8 Apply Problem-Solving Strategies 210
11.3.9 Improve Teamwork Skills 210

11.4 Why Teamwork Can Go Wrong 211
11.4.1 Deficits of the Individual 213
11.4.2 Deficits of the Team 213

11.5 Tips for Daily Practice 216
11.6 "Teamwork": In a Nutshell 217
References 218

12 Speech is Golden: Communication 221
12.1 Organizing the Chaos: Functions of Communication 223

12.1.1 Building and Maintaining Team Structure 223
12.1.2 Coordinating Team Process and Task Execution 223
12.1.3 Enabling Information Exchange 224
12.1.4 Facilitating Relationships 224

12.2 Understanding Communication 225
12.2.1 Basic Assumptions About Communication 225
12.2.2 Sources and Squares: Theories of Communication 226
12.2.3 It's Not What You Say, It's the Way You Say It:

Nonverbal and Paraverbal Communication 231
12.3 General Disturbance of Communication 231

12.3.1 Misunderstanding 232
12.3.2 Relational Problems 233

12.4 Poor Communication in Critical Situations 235
12.4.1 Unspecified Receiver 235
12.4.2 Problems with Speech: Articulation and Terms 236
12.4.3 Information Overload 236
12.4.4 Becoming Tight-Lipped 236
12.4.5 "Resolving" Conflicts by Passivity

or Aggressiveness 237
12.4.6 Poor Listening 237
12.4.7 Mingling Relational and Content Components 238
12.4.8 Clarifying Relationships at the Wrong Time 239

12.5 Safe Communication in Critical Situations 239
12.5.1 Give Luck a Bit of a Boost 239
12.5.2 Communicate Congruently 239
12.5.3 Select the Same Aspects of a Message 240



Contents xix

12.5.4 Raise the Issue of Communication Failure 240
12.5.5 Speak Unambiguously, Avoid Ambiguity 241
12.5.6 Close the Communication Loop 241
12.5.7 Brief Team Members 241
12.5.8 Search Actively for Information 242
12.5.9 Advocacy, Assertion, and the

Two-Challenge Rule 242
12.5.10 Listen Actively 245
12.5.11 Address Conflict in a Constructive Way 246
12.5.12 Don't Forget to Debrief and to Give Feedback 247

12.6 Tips for Daily Practice 248
12.7 "Communication": In a Nutshell 248
References 250

13 Leadership 253
13.1 The Case for Leadership 255

13.1.1 Leadership in Everyday Life 256
13.1.2 Leadership in a Critical Situation 257

13.2 Leadership Theories 257
13.2.1 Approaches to Leadership 257
13.2.2 "Great Man" Theories 258
13.2.3 Trait Theories 258
13.2.4 Behavioral Theories 259
13.2.5 Situational and Contingency Theories 259
13.2.6 Shared Leadership Theory 260

13.3 A Conceptual Framework for Leadership 260
13.3.1 Leadership Personality 260
13.3.2 Leadership Behavior 261
13.3.3 Leadership Situation 263
13.3.4 Leadership Success 263

13.4 Leadership Tasks in a Critical Situation 263
13.4.1 Organize the Team, Encourage, Promote,

and Facilitate Good Teamwork 264
13.4.2 Apply Problem-Solving Strategies Verbally 265
13.4.3 Articulate Clear Goals 265
13.4.4 Make Decisions Through Collective Input

of Team Members 265
13.4.5 Delegate and Coordinate Task Execution 266
13.4.6 Monitor Workload Balance Within

and Across Teams 267
13.4.7 Reevaluate the Situation Regularly and Verbally 267

13.5 Leadership Problems in Critical Situations 267
13.5.1 Without a Leader: When Nobody

Shows the Way 268
13.5.2 Misled into Action 268
13.5.3 Tasks Executed? Failure to Monitor 268



xx Contents

13.5.4 Strain: Leadership and Emotional Pressure 269
13.5.5 Change in Leadership: Change in Function 269
13.5.6 "I'm in the Driver's Seat!":

Leadership and Power 269
13.5.7 "There Is Only Room for One of Us!":

Conflicts Among Coequals 270
13.5.8 Handing Over Responsibility:

The "Revolving-Door" Effect 270
13.5.9 Invulnerable: Immunization Against Criticism 270

13.6 Situational Leadership 271
13.7 Tips for Daily Practice 272
13.8 "Leadership": In a Nutshell 273
References 273

Part rv The Organization

14 Organizations and Accidents 279
14.1 Organizations as Systems: Different Perspectives 281
14.2 Organizations, Human Error, Reliability, and Ultrasafety 283

14.2.1 Human Factors Engineering Approach 283
14.2.2 Normal Accident Theory 284
14.2.3 High Reliability Theory 285
14.2.4 Ultrasafe Systems 287

14.3 Organizational Sources of Error 289
14.3.1 Key Systems Issues for Addressing Error

and Safety in Acute Medical Care 289
14.3.2 Structures and Processes 291
14.3.3 Medical Equipment-Related Incidents 292
14.3.4 Human Resource Management 294

14.4 "Organizations and Accidents": In a Nutshell 296
References 296

15 Reliable Acute Care Medicine 299
15.1 Organizations Devoted to Safety 301
15.2 Safety Culture: The DNA for Safety 302

15.2.1 What Is Safety Culture? 302
15.2.2 Safety Culture and Safety Climate 303
15.2.3 The Development of Safety Culture 304
15.2.4 Safety Culture Is an Informed Culture 308
15.2.5 Organizational Theories and Safety Culture 308

15.3 Paths Leading to Safety Error Avoidance,
Error Management, and Learning 309

15.4 Proactive Clinical Risk Management: Use Your Imagination.... 310
15.5 Optimizing Skills: Training and Qualification 311

15.5.1 Simulation-Based Education and Crisis
Resource Management 311



Contents xxi

15.5.2 Formal Teamwork Training Interventions 314
15.5.3 Quality Assurance and Continuous

Quality Improvement 315
15.6 Error Avoidance: Standards 317

15.6.1 Standard Operating Procedure 317
15.6.2 Standardization of Communication 318
15.6.3 Tool with Untapped Potential: Checklists 318

15.7 Learning (in) Organizations 321
15.7.1 More Than Learning Individuals:

Organizational Learning 321
15.7.2 Single-Loop, Double-Loop, and Deutero Learning 323
15.7.3 The Importance of Teamwork

in Organizational Learning 324
15.7.4 A Learning Tool: Debriefing 325

15.8 Learning from Incidents: Critical Incident Reporting
and Accidents Analysis 326
15.8.1 Incident Reporting System:

How to Make It Work 327
15.8.2 Characteristics of an Incident

Reporting System 328
15.8.3 System Analysis of Accidents 331

15.9 Sharing Knowledge for Safety: Approaches
to Knowledge Management 331

15.10 "Reliable Acute Care Medicine":
In a Nutshell 334

References 335

Index 341


