
Contents 

1 Introduction: The  of Physical Principles 
in the Analysis of Health and Disease 1 
References 5 

2  and Nonlinear Dynamics  
Analysis in Health Care: Opportunities and Necessity 7 
2.1 Background 8 
2.2 Necessary and  Conditions 10 
2.3 Decision-Making in Longitudinal Research  
2.4 Nonlinear Dynamics 14 
References  

3 The Problem of Recidivism in Healthcare Intervention 
Studies 21 
3.1 Periodic Behavior 22 
3.2 Stages of Change  24 
3.3 Education, Race,  26 
3.4 Biopsychosocial  27 
3.5 Health Literacy Issues in Recidivism 29 
3.6 Examples 29 
3.7 Behaviors Locked in Periodic Patterns 30 
3.8  Four Questions and Ethology  
3.9 The  of Creating Bifurcations 32 
References 34 

4  Methods 37 
4.1 Types of Studies 38 
4.2  Studies 42 
4.3  Considerations 44 

Hollar, David W.
Trajectory analysis in health care

digitalisiert durch:
IDS Luzern



4.4 Methods of Analysis 45 
4.5 Summary 46 
References 46 

5 The Method of Path  49 
 Background 49 

5.2 Path Coefficients 51 
5.3 Structural Equation  54 
5.4 Hierarchical Linear  59 
5.5 Examples 62 
5.6 Agent-Based  63 
5.7 Nonlinearity 64 
5.8 Causal Inference and Complexity 66 
5.9 Validity and Reliability (Accuracy and Precision) 67 
5.10 Summary 69 
References 70 

6 Stability and  
of Health Conditions 73 

 Irreversible Change and the Arrow of Time 74 
6.2 Levels of Functioning 76 
6.3 Measuring Disturbances to Functioning 77 
6.4 Human Development 79 
6.5 Summary 83 
References 84 

7 Energy Levels and Potentials 87 
7.1 Energy  Central to Life Processes, Health, 

and Change 87 
7.2 Quantum Metabolism and Health 88 
7.3 Systems Topology and Ecology 90 
7.4 Catastrophes 91 
7.5 Energetic Jumps and Interventions 93 
7.6 Stability and Instability in Health 96 
7.7 Summary 98 
References 98 

8 On Negative Probabilities and Path Integrals 101 
8.1 Healthcare Analysis and Medical Errors 101 
8.2 Population Health Distributions 102 
8.3 Superposition of Wave Phases (States) and Negative 

Probability 104 
8.4 Applications of Negative Probabilities 106 
8.5 Cancer 108 
8.6 Balancing Health and Probabilities 109 
8.7 The Wave Function 109 



8.8 Feynman's Path Integrals and Wright's Path Coefficients  
8.9 Coupling, Accounting, and Superposition  
8.10 Conclusion: Nonaction as Action in Paths  
References  

9 Chaos Theory and Sensitive Dependence on Initial 
Conditions  

 Sensitive Dependence on Initial Conditions  
9.2 The Lorenz Attractor and Chaos  
9.3 Phase Space 121 
9.4 The Systems Perspective  
9.5 Ecological Systems and Health  
9.6 Complexity and Stability 127 
9.7 Summary 129 
References 129 

10 Poincare Return   
10.1 Periodicity and Trajectories 131 
10.2 The  Map 133 
10.3 Superposition of  136 
10.4 Phases and Periodicity 139 
10.5 Physiological Periodicity 142 
10.6 Summary 144 
References 144 

11 Health Conditions and Behaviors as Surfaces 147 
 Topology, Surfaces, and Manifolds 148 
 Driving and Dissipative Forces on Trajectories  
 Examples 154 
 Phase Space Resetting and Health  
 Summary 160 

References 161 

12 Jacobian Matrices and Lyapunov Exponents  
 The Jacobian Matrix  
 Transition Points  

12.3 Examples 168 
 An Applied Health Research Example  

12.5 Summary 176 
References  

13 Jump Conditions 179 
13.1 Rapid Change 179 
13.2 Thresholds 180 
13.3 Phase Transitions at the Biological Systems Level 181 
13.4 The Phase Transition 183 
13.5 The Rankine-Hugoniot Jump 189 



13.6 Critical Opalescence 190 
13.7 Jumps in Health Trajectories 191 
References 192 

14 Applications to  and Neuroscience 197 
14.1 History of Nonlinear Dynamics in Physiology 198 
14.2 Phase Resetting 200 
14.3 Neuroscience  202 
14.4 Hydrodynamics 205 
References 207 

15 Understanding the Evolutionary Historical Background 
Behind the Trajectories in Human Health and Disease 211 
15.1 The Relevance of Hierarchy 212 
15.2 Health, Systems, and the Development of Life on Earth 214 
15.3 The Major Histocompatibility Complex (MHC), 

Immunity, and Behavior 217 
15.4 The Brain-Body Connection 221 
15.5 Stress and Behavior in Health Trajectories 222 
15.6 Olfactory Pathways and the MHC 224 
15.7 Summary 226 
References 226 

16   and the  
for Public Health 231 
16.1 Simulations 232 
16.2 An Example: Wilensky's  Predation 233 
16.3 Running the Model 235 
16.4 Simulations in Trajectory Change 243 
16.5 Implications for Health Trajectory Analysis 244 
16.6 Summary 245 
References 245 

17 Review of Basic Principles 247 
17.1 Principles 248 
17.2 Methods 249 
17.3 The Future 250 
17.4 Context 252 
17.5 Perspective 255 
17.6 Summary 255 
References 256 

Index 259 


	001333315 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4



