Contents

Prologue ix
Acknowledgments xiii
1. Chance and Variation 1
1.1. The myth of equality 3
1.2. Slaughter’s Café 10
1.3. What are the odds? 14
1.4. Odds against smallpox 22
1.5. Information and chance 33
2. The Expectation of Health 37
2.1. Control and cybernetics : 40
2.2. Temperature regulation 46
2.3. Respiration regulation 50
2.4. Cardiac regulation 57
2.5. Averages are not sufficient 65
3. Even Uncertainty has Laws 69
3.1. Randomness and measurement 72
3.2. Chaos and determinism 87
3.3. Wisdom is not static 94

3.4. A new tradition 111



vi e Where Medicine Went Wrong

4.

The Uncertainty of Health

4.1. The different kinds of scientists
4.2. The Emperor in exile
4.3. 'What is wrong with the law of errors
4.4. The inverse power-law distribution
4.5. How the physical and life sciences
are different
4.6. Only the few matter
. Fractal Physiology
5.1. Scaling in physiological data
5.2. Allometric relationships
5.3. Fractal heartbeats
5.4. Intermittent chaos and colored noise
5.5. Fractal breathing
5.6. Fractal gait
5.7. Fractal temperature
5.8. Fractal gut
5.9. Fractal neurons

5.10. Internetwork interactions

Complexity

6.1. Random networks

6.2. Scale-free networks

6.3. Controlling complexity
6.4. Allometric control

6.5. Disease as loss of control

Disease as Loss of Complexity

7.1.
7.2.
7.3.
7.4.

Pathological periodicities
Heart failure and fractal loss
Breakdown of gait
Summing up

119
124
130
138
144

156
168

173
176
182
191
198
204
216
223
228
231
238

241
244
255
259
265
273

283
285
289
302
310



Contents @ vii

Epilogue 315
References 317

Index 327



