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Cover page

Figure Leonardo De Vinci sketch known as “The Vitruvian Man”, modified to show the
abnormal, unnatural general cross-over structural position of modern legs and hip joints, and the
resulting unstable and asymmetrical structure of the entire modern human body.

Preface

Figure A View of bottom sole from an Adidas Feet You Wear advertisement/promotional
material.

Figure B Article on Adidas Feet You Wear, page 77, from the magazine, Sole Collector,
July/August 2007. See also www.solecollector.com.

Chapter 1

Figure 1A Identical bare footprints of always barefoot European and Solomon Island native from
James, Clifford S. (1939). Footprints and feet of natives of the Solomon Islands. In the Lancet: 2:
1390-1393.

Figure 1B Different bare footprints of shoe-wearing European and barefoot Solomon Island native
from James, Clifford S. (1939) above.
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Chapter 2

Figure 2.1A&B Figure 2.1A the effect of an elevated shoe heel tilting the human body forward,
resulting in automatic backward compensation to maintain balance, from unknown source on the Web.
Figure 2.1B shows the effect of an elevated shoe heel elevating the wearer's foot heel and thereby
plantarflexing the ankle joint, based on Figure 290 of the classic 1918 Edition of Henry Gray's
Anatomy of the Human Body, available online at www.Bartleby.com/107/.

Figure 2.2 A&B The articular surfaces (in yellow) of the lower surface of the ankle joint and both
surfaces of the subtalar ankle joint of the foot, based on Figures 268 and 271 of the 1918 Edition of
Gray's Anatomy.

Figure 2.3 A&B Based on Figure 290 of the 1918 Edition of Gray's Anatomy and adapted from
Hicks, J.H. (1961) The three weight-bearing mechanisms of the foot. In: Evans, F.G., ed.
Biomechanical Studies of the Musculo-Skeletal System. Springfield, IL: Charles C. Thomas. From
Kelikian, Armen (2011). Sarafian's Anatomy of the Foot and Ankle, page 620. Philadelphia: Wolters
Kluwer.

Figure 2.4  Based on elements from both Figures 16 and 20, pages 61 and 67, from Sgarlatto, T. E.
(Ed.) (1971). A Compendium of Podiatric Biomechanics. San Francisco: California College of
Podiatric Medicine.

Figure 2.5A&B Comparison between barefoot and heeled shoe of the path of the ankle joint
(talar trochlear) when rotated externally to the outside by shoe heel-induced supination of the subtalar
joint, based on Figure 244 of the 1918 Edition of Gray's Anatomy.

Chapter 3

Figure 3.1  Highlighted Figures 1 and 2 of Gustav Rubin (1971). Tibial Rotation. Bulletin of
Prosthetic Research. Spring, 1971.

Figure 3.2 A&B Comparison between barefoot and heeled shoe of the path of the knee joint when
maximally flexed during running, based on Figures 244 and 258 of the 1918 Edition of Gray's
Anatomy.

Figure 3.3  Figure 3.2 based on Plate 18 Man Running, Frame 10 side view, from Muybridge,
Eadweard (1887). The Human Figure in Motion. New York: Dover Publications, Inc. (1955).

Figure 3.4A Perspective view of body weight forces during running on the lower leg tilted to the
outside, based on a part of a figure from De dissectione partium corporis humani libri tres by Charles
Estienne. Paris, 1545.

Figure 3.4B  Simple graph of the force vectors of Figure 3.4A.

Figure 3.4C Cropped photograph of typical children running with tilted lower legs from COASTAL
ILLUSTRATED, January 2, 2018.
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Figure 3.5  Knee Moment Frontal Plane & Transverse Plane Graphs from Figure 4 of Steffen
Willwacher et al. (2016). The free moment in running and its relation to joint loading and injury risk.
In Footwear Science Vol. 8, No. 1, 1-11. Winner of the Nike Award for Athletic Footwear Research
presented at the X 11" Footwear Biomechanics Symposium in Liverpool, UK 2015.

Figure 3.6A Figure 9, page 1850, from Stefanyshyn, Darren J. et al. (2006). Knee Angular Impulse
as a Predictor of Patellofemoral Pain in Runners. In The American Journal of Sports Medicine 34: 11:
1844-1851.

Figure 3.6B  Figure 2, page 481, from Mundermann, Dyrby, Chris O., and Andriacchi, Thomas P.
(2008). A comparison of measuring mechanical axis alignment using three-dimensional position
capture with skin markers and radiographic measurements in patients with bilateral medial
compartment knee osteoarthritis. In The Knee. 15:480-485.

Figure 3.7A  Front view of right leg femur and tibia (with fibula) showing (highlighted in yellow) the
effect of shoe heel-induced knee cant to the outside, based on Figures 268 and 257 of the 1918 Edition
of Gray's Anatomy.

Figure 3.7 B&C Frontal Plane and Horizontal Plane Views of the Trabecular Structure of the Head of
the right leg Tibia (or Shin Bone) from Michael C. Hall (1966). The Architecture of Bone. Springfield,
Illinois: Charles C Thomas.

Figure 3.8 Comparative views of the European and Australian Aborigine tibial plateaus (lower
articular surface of the knee joint) from W. Quarry Wood (1920). The Tibia of the Australian
Aborigine. In the Journal of Anatomy Vol. LIV: Parts Il & 11l (January and April): 232-257, Figure 1
on page 235.

Figure 3.9  Top views of tibial plateaus (middle photos) from India from Figure 2, page 139, from
Kate, B. R. & Robert, S. L. (1965). Some observations on the upper end of the tibia in squatters. In the
Journal of Anatomy, Lond. 99: 1: 137-141.

Figure 3.10 View of ancient Roman tibial plateau from Roman Catacomb Mystery, NOVA PBS (air
date 2/5/14).

Figure 3.11 A&B  Figure 3.11A is typical modern tibial plateau of right knee showing
asymmetrical and malformed meniscus cartilage on the left, forward of the knee, based on Figure 349
of the 1918 Edition of Gray's Anatomy. Figure 3.11B also shows a “primitive” tibial plateau and
separately the twin right and left menisci which are symmetical mirror images of each other, from Plate
18 from The First Book of the De Humani Corporis Fabrica by Andreas Vesalius (1543), on page 78
of The Illustrations from the Works of Andreas Vesalius of Brussels by Saunders, J. B. deC. M. and
O'Malley, Charles D. (1950) New York: Dover Publications, Inc..

Figures 3.12 A&B  Figures 2 and 3 of Arthur J. Helfet (1959). Mechanism of derangements of the
medial semilunar cartilage and their management. In The Journal of Bone and Joint Surgery 41B: 2:
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Figure 3.13  Comparison of Birth versus Adult ankle malleolar torsion angles, based on Figure 10,
page 22 from Sgarlatto, T. E. (Ed.) (1971). A Compendium of Podiatric Biomechanics. San Francisco:
California College of Podiatric Medicine.

Figure 3.14  Cartoon of bow-legged cowboy, from Gary Larson (1991), A Far Side Collection:
Unnatural Selections, page 86, Kansas City: Andrews and McMeel.

Video 3.1 Midstance, the Maximum Load-bearing Position of the Running Gait Cycle from
YouTube video clip titled “Running Analysis - The Gait Cycle Made Simple [Ep17]” by James Dunne
https://www.youtube.com/watch?v=GBG90AIPGdg. Published on Oct 19, 2015.

Video 3.2 Rear View of Man Running from PBS Frontline Money, Power, and Wall Street, Part
I. (air date 4/24/2012).

Video 3.3 Woman Walking in High Heels from the movie, Walk of Shame (2014).
Video 3.4 Barefoot Boy Walking in India from PBS Newhour (air date 10/2/13).

Chapter 4

Figure 4.1  Cover of ESPN magazine showing Odell Beckham Jr.'s well developed vastus lateralis
thigh muscle.

Figure 4.2  Vastus Lateralis of Human Fetus from Kaplan (1958) The Illiotibial Tract.

Figure 4.3A Knock-kneed caucasian male with well-developed vastus lateralis, Figure 9.7 of I. S.
Smillie (1974). Diseases of the Knee Joint. Edinburgh: Churchill Livingstone.

Figure 4.3B Same male surgically made bow-legged, with relatively wasted vastus lateralis, Figure
9.10 of Smillie (1974) of preceding figure reference.

Figure 4.4  Astill frame from a video clip showing typical knock-kneed jumping position of elite
basketball players at the collegiate and professional levels.

VIDEO 4.1 Slow motion video clip showing excessive pronation of a world class Caucasian high
jumper.
Chapter 5

Figure 5.1A Comparative upper surfaces of the talus (ankle joint) of a typically barefoot Egyptian
and a typically shod European, Figure 61, page 114, of Jones, Frederic Wood (1949). Structure and
Function as Seen in the Foot. London: Bailliere, Tindall and Cox.

Figure 5.1B  Upper surface of the talus (ankle joint) of an Australian Aborigine woman, figure 5,
page 23, Jones, Frederic Wood (1949) of preceding figure.
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Figure 5.2  Cone-shaped trochear surface of modern ankle joint, modified from an upper view of the
talus or ankle bone in the 1918 Edition of Gray's Anatomy.

Figure 5.3  Medial and lateral profiles of talus of the ankle joint, from Barnett, C. H. & Napier, J. R.
(1952). The Axis of Rotation at the Ankle Joint in Man. Its Influence Upon the Form of the Talus and
the Mobility of the Fibula. In the Journal of Anatomy 86: 1: 1-9, particularly pages 3-4 with Figures 1-
2, 6-8, and Plate 1 with Figures 7-8.

Figure 5.4  Barefoot man in squatting position, Figure 1 of Havelock Charles (1893). The Influence
of Function, as Exemplified in the Morphology of the Lower Extremity of the Panjabi. In the Journal
of Anatomy and Physiology Vol. XXVIII: 1-18, particularly pages 2 with Figure 1.

Figure 5.5  Retroversion of Australian tibia, figure 6 from W. Quarry Wood (1920). The Tibia of
the Australian Aborigine. In the Journal of Anatomy Vol. LIV: Parts Il & 11l (January and April): 232-
257, on page 244.

Figure 5.6  Absence of retroverson on modern European tibias, from original plates (circa 1747) on
pages 33 and 125 of Albinus on Anatomy (1979) by Robert Beverly Hale and Terence Coyle. New
York: Dover Publications, Inc.

Figure 5.7  Retroflexion of Australian tibia, figure 11 from W. Quarry Wood (1920). The Tibia of
the Australian Aborigine. In the Journal of Anatomy Vol. LIV: Parts Il & 11l (January and April): 232-
257, on page 247.

Figure 5.8 Subtalar vertical angle in varus position from Colin et al. (2014). Subtalar Joint
Configuration on Weight-bearing CT Scan, from Figure 4(a), page 1060 of Foot & Ankle International
35 (10).

Figure 5.9  Figure 1 from Clarke, T. E., Frederick, E. C., and Hamill, C. L. (1983). The effects of
shoe design parameters on rearfoot control in running. In Medicine and Science in Sports and Exercise
15: No. 5: page 377. See also Figure 11 of Cavanagh, Peter R. (1987). The Biomechanics of Lower
Extremity Action In Distance Running. In Foot & Ankle 7: 4: 197-217, page 207.

Figure 5.10 Comparison of side and rear views of calcaneus (heel bone) of ape, Bushman, Bantu,
and European, from Lawrence H. Wells (1931). The Foot of the South African Native. In the
American Journal of Physical Anthropology, Vol. XV, No. 2. 186-289, Figure 6 on page 225.

Figure 5.11  Upper talar surface of ankle joint of the foot of H. naledi from National Geographic,
October 2015, page 56.

Figure 5.12  Upper surface of tibia of very old fossil named Lucy.

Figure 5.13  Frontal plane cross sections of the ankle bone (talus) showing trabecular over-
development of lateral side, Figs. 23.28-29 from page 273 of Michael C. Hall (1966). The Architecture
of Bone. Springfield, Illinois: Charles C Thomas.



Chapter 6

Figure 6.1  Foot bone example of hallux valgus, from Figure 4, page 142, of Mays, S. A. (2005).
Paleopathological Study of Hallux Valgus. In the American Journal of Physical Anthropology 126:
139-149.

Chapter 7

Figure 7.1 Figure 30 from Kapandji, I. A. (1987). The Physiology of the Joints (Volume 2): The
Lower Limb (Fifth Edition). Edinburgh: Churchill Livingstone.

Figure 7.2  Front view of modern hip joint bones, from original plates (circa 1747) on page 29 and
31 from Albinus on Anatomy (1979) by Robert Beverly Hale and Terence Coyle. New York: Dover
Publications, Inc.

Figure 7.3 Rear view of modern hip joint bones, from page 31 also from Albinus on Anatomy
(1979).

Figure 7.4  Figure 110 showing front view of a malformed modern hip joint bones and ligaments
from page 152 from the original classic 1858 Edition of Henry Gray's Anatomy of the Human Body.

Figure 7.5  Figure 111 showing rear view of a malformed modern hip joint bones and ligaments
from page 153 from the original classic 1858 Edition of Henry Gray's Anatomy of the Human Body.

Figure 7.6  Figures 41-42 from Kapandji, I. A. (1987). The Physiology of the Joints (Volume 2):
The Lower Limb (Fifth Edition). Edinburgh: Churchill Livingstone.

Figure 7.7 Comparison of Femur Neck Inclinations, based on Figure 244 from the classic 1918
Edition of Henry Gray's Anatomy of the Human Body.

Figure 7.8 Femoral neck inclination, Figure 6-10, page 181, from Hamill, Joseph et al. (2015).
Biomechanical Basis of Human Movement. Philadelphia: Wolters Kluwer.

Figure 7.9  Angles of the femoral neck in the frontal plane (called angle of anteversion), Figure 6-
11, page 181, from Hamill, Joseph et al. (2015) of previous figure reference.

Figure 7.10 Comparison of Fig. 7.7 Modern Femur Neck Inclinations with the same modern femur
necks all aligned in the normal angle relative to the pelvis.

Figure 7.11  Comparison of Fig. 7.7 Normal Modern Femur Neck Inclination rotated through bow-
legged to knock-kneed positions, from which modern Coxa Vara and Coxa Valga femur neck
inclinations developed.

Chapter 8

Figure 8.1 The effect of shoe heel height on the spine, Figure 7, page 223, from Bendix, Tom et al.
(1984). Lumbar Curve, Trunk Muscles, and Line of Gravity with Different Heel Heights. In Spine 9: 2:
223-2217.



Figure 8.2  Front view of the illiotibial tract, based on Figure 430 from the classic 1918 Edition of
Henry Gray's Anatomy of the Human Body. And side view based on another figure from unknown
source (being searched).

Figure 8.3  Rear view of hamstring muscles, based on Figure 430 from the classic 1918 Edition of
Henry Gray's Anatomy of the Human Body.

Figure 8.4  The figure shows in side view a flat back and sway back posture compared to balanced
upright posture, from a Google chart search.

Chapter 9

Figure 9.1  Rear view of gluteus maximus muscles, from original plates (circa 1747) on page 37
from Albinus on Anatomy (1979) by Robert Beverly Hale and Terence Coyle. New York: Dover
Publications, Inc.

Chapter 10

Figure 10.1  Abdominal muscles, based on Figure 392 of the classic 1918 Edition of Henry Gray's
Anatomy of the Human Body, available online at www.Bartleby.com/107/.

Figure 10.2  Front view still from video clip of Michael Jordan's abdominal muscles from the movie
Space Jam.

Figure 10.3  Front view still from video clip of Usain Bolt's abdominal muscles.

Figure 10.4  Front view still from video clip of barefoot boy with symmetrical abdominals from the
movie “300”.

Figure 10.5 Classic Renaissance (1503) statue of Michelangelo's David with symmetrical abs (in
slightly tilted pose).

Figure 10.6  Typical examples of classic Greek sculpture, with symmetrical abdominal muscles
typical of all ancient statues.

Figure 10.7  Front view still from video clip of modern asymmetrical abdominals of Leonardo
Decaprio from The Departed” (2006), a movie.

Video 10-1  Video clip of Hershel Walker running (front view).
Chapter 11

Figures 11.1 A&B  Major misalignment of wheels compared to aligned wheels (original).

Chapter 12

Figure 12.1 A&B  Modified Leonardo De Vinci sketch known as “The Vitruvian Man”, showing
the two abnormal, unnatural general structural positions of modern legs and hip joints: bow-legged legs
and knock-kneed legs.


http://www.bartleby.com/107/

Chapter 13

Figure 13.1  Normal and major misalignment of female lower extremities, Figure 1, page 282, from
Ireland, Mary Lloyd & Ott, Susan M. (2004). Special concerns of the female athlete. In Clinical
Sports Medicine 281-298.

Figure 13.3 Male and female pelvises comparison, from Figure 241 and 242 of the classic 1918
Edition of Henry Gray's Anatomy of the Human Body.

Figure 13.4a-d The Figure shows (a) Lordosis and (b) Kyphosis most typical of females and (c)
Flat back and (d) Sway back most typical of males, from Google figure search.

VIDEO 13.1 A transgender female first year college student at Harvard, shown walking on CBS 60
Minutes (April 10, 2016). Switching Teams.

Chapter 14

Figure 14.1  Four main types of pelvises, from Figure 24, page 75, of Francis, Carl C. (1952). The
Human Pelvis. St. Louis: The C. V. Mosby Company.

Figure 14.2  Skeleton of a typical full-term fetus showing its disproportionate very large relative size
of head, front view, by Ontleding des menschelyken lichaams (1690). In Human Anatomy: A visual
History from the Renaissance to the Digital Age, page 135. (2006) Rifkin, Benjamin A. and
Ackerman, Michael J. New York: Abrams.

Figure 14.3  Pelvic openings in selected primate species including human, Figure 5-2, page 93, from
Trevathan, Wenda (2010). Ancient Bodies, Modern Lives. Oxford: University Press.

Figure 14.4  Fetus during labor, from figure by William Smellie (1754) A Sett of Anatomical Tables,
from page 203, in Human Anatomy: A Visual History from the Renaissance to the Digital Age, page
135. (2006) Rifkin, Benjamin A. and Ackerman, Michael J. New York: Abrams.

Figure 14.5 Pelvis as a basin for viscera, from figure by Giulio Cesare Casseri (1627) De humani
corporis favrica libri decem.  Page 118 in Human Anatomy: A visual History from the Renaissance to
the Digital Age, page 135. (2006) Rifkin, Benjamin A. and Ackerman, Michael J. New York:
Abrams.

Figure 14.6  Viscera spilling out, unsupported by pelvic basin, Plate 57 of Andreas Vesalius from the
First Edition of the De Humani Corporis Fabrica (1543), page 165 of The Illustrations from the Works
of Andreas Vesalius of Brussels by Saunders, J. B. deC. M. and O'Malley, Charles D. (1950) New
York: Dover Publications, Inc.

VIDEO 14.1 Video clip of female Olympic USA high jumper Chaunte Lowe winning 8 months after
birth of 3 child, from MBCSN.

Chapter 15



Figure 15.1 1960's Limbo King Mike Quashie, in The New York Times (March 13, 2010) page A13.

Figure 15.2  Gary Larson cartoon of Einstein playing basketball, included The Far Side 1995 Desk
Calendar, June 19-25.

Video 15.1  Video clip of weight lifter doing a sideways full split between two chairs while hold
enormous weight, an advertisement titled THIS IS AMAZING.

Video 15.2  Video clip of Duke University freshman basketball star Grayson Allen leaping to block
a shot.

Video 15.3  Video clip of professional dunker Jordan Kilganon at the 2016 NBA All Star game.

Chapter 16

Figure 16.1 Comparison of the angle and base of walking, running, and jogging, based on Figure
12.2, page 189, from Subotnick, Steven 1. (1999). Sport Specific Biomechanics. In Steven I.
Subotnick (ed.) Sports Medicine of the Lower Extremity. New York, NY: Churchill Livingstone, 187-
198.

Figure 16.2  Functional varus in running, from Figure 12.7, page 194, of preceding figure reference.

Chapter 17

Figure 17.1A Basic misalignment of lower extremity joints, showing the right and left knee joints of
right and left legs rotated unnaturally to outside by elevated shoe heels/subtaler joint interaction, away
from the direction of forward locomotion indicated by the pelvis, as seen in a horizontal plane view.

Figure 17.1B Initial and/or least damaging accommodation of the body to the basic misalignment of
leg joints shown in Figure 17.2A, as seen in a horizontal plane view.

Figure 17.1C More typical and damaging accommodation of the body to the basic misalignment of leg
joints shown in Figure 17.2A, with the pelvis rotated typically forward on right side with the right knee
continuing to be rotated to the outside and the left knee and leg rotated to the inside in the direction of
forward motion of the body, as seen in a horizontal plane view.

Figure 17.2A Plate 23 Man Running, Frame 4 rear view at midstance, from Muybridge, Eadweard
(1887). The Human Figure in Motion. New York: Dover Publications, Inc. (1955).

Figure 17.2B Plate 23 Man Running, Frame 10 rear view at midstance, from Muybridge, Eadweard
(1887). The Human Figure in Motion. New York: Dover Publications, Inc. (1955).

Figure 17.2C Composite of previous Frames 4 and 10 above with pelvis leveled in order to show the
true relative position of the load-bearing legs relative at midstance position.

Figure 17.2D Rear view of a Bushman running barefoot from a YouTube video clip of Barefoot
running Bushman versus me (shod Finn) https://www.youtube.com/watch?v=H1Ej2QxvO0WS8.
Published on May 26, 2013.



https://www.youtube.com/watch?v=H1Ej2Qxv0W8

Figure 17.2E Front view of Kenenisa Bekele of Ethiopia is shown finishing the second fastest
marathon in history (2 hours, 3 minutes, 3 seconds). Source currently unknown.

Figure 17.3 A&B  Hip Adduction Deformity from Figure 440 from Samuel L Turek, Orthopaedics:
Principles and Their Application. Philadelphia: J. B. Lippincott Company, 1967.

Figure 17.4 Plate 18 Man Running, Frames 10 and 4 front view at midstance, also from Muybridge,
showing another example of dipping pelvis.

Figures 17.5 A&B  Two Front view still frame shots of a female runner showing pelvic downward
tilt on both right and left legs, from a YouTube video titled StrideUK How's your running? Published
on August 30, 2011 at https://www.youtube.com/watch?v= xdeeCJrkbE. See also brief slow motion
clip at VIDEO 17.2.

Figures 17. 6 A&B Two rear view still photo frames from a YouTube video clip of Barefoot
running Bushman versus me (shod Finn) https://www.youtube.com/watch?v=H1E]2Qxv0WS8.
Published on May 26, 2013.

Figures 17.7 A&B  Two front view still photo frames, otherwise the same as previous two figures.

Figure 17.7C A photo of an ancient (2" to 15t Century B.C.) bronze statue of runner, from page 50 of
National Geographic History, July/August 2016.

Figure 17.8 A front view still photo frame from a YouTube video clip of Zola Budd ‘world record'
2000 metres https://www.youtube.com/watch?v=FGSjpUIGbZSs uUploaded on Dec 10, 2010.

Figures 17.9 A&B Two still photo frames from a YouTube video clip of Haile Gebrselassie
Running in Slow Motion (Barefoot & Shod) https://www.youtube.com/watch?v=L3s7z8DXVwo
James Dunne Published on Jan 29, 2015.

Figure 17.10 Corresponding still photos of left and right legs at midstance of woman walking in high
heels, from a video clip of a Depend advertisement from September 2016.

Figure 17.11A Modified Leonardo De Vinci sketch known as “The Vitruvian Man”, showing
the abnormal, unnatural general cross-over structural position of modern legs and hip joints.

Figure 17.11B Modification of Figure 2.4.

Figure 17.12 A-C Figures 17.12 A-B are still photos from a video of Kim Phuk by Nick Ut of
Associated Press, shown running from a napalm bombing in PBS The Vietnam War, A Film by Ken
Burns & Lynn Novick, 2017, Florentine Films and WETA, Washington, D.C. Figure 17.12C is from a
website advertisement of unknown source.

VIDEO 17.1 Brief slow-motion video clip of a woman running, front view, showing pelvic tilt on
both legs during midstance, including Figures 17.2G&H above.
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VIDEO 17.2 Video slow motion clip of an adolescent girl running in shoes showing downward
pelvic tilt on both legs in midstance, from the 2011 movie, the Descendants.

VIDEO 17.3 Video slow motion clip of African runner winning the LA Marathon.

VIDEO 17.4 Brief video clip from YouTube including Figures 17.6A&B and Figures 17.7A&B
above.

VIDEO 17.5 Video slow motion clip of an adult woman walking in high heels showing downward
pelvic tilt on both legs in midstance, from a Depends advertisement.

VIDEO 17.6 Video slow motion clip of Halle Berry walking in high heels on a rail in the movie,
Catwoman.

VIDEO 17.7 Video slow motion clip of Kim Phuk by Nick Ut of Associated Press, 6/8/1972, shown
as a South Vietnamese girl running from a napalm bombing, appearing in PBS The Vietham War, A
Film by Ken Burns & Lynn Novick, 2017, Florentine Films and WETA, Washington, D.C.

Chapter 19

Figure 19.1  Front view examples of pelvic motion in six directions in response to a trunk or thigh
movement, from Figure 6.5, page 177, of Hamill, Joseph et al. (2015). Biomechanical Basis of Human
Movement (4™ Edition) Philadelphia: Wolters Kluwer.

Figure 19.2 “Normal” and various other common forms of female pelvises, from Figure 25, page 80,
of Francis, Carl C. (1952). The Human Pelvis. St. Louis: The C. V. Mosby Company.

Figure 19.3  Typical asymmetrical prenatal position of human fetus in the womb, right ear facing
outward, from Figure 4.36, page 158, of Gazzaniga, Michael S. et al. (2014). Cognitive Neuroscience:
The Biology of the Mind (4™ Ed.). New York: W. W. Norton & Company.

Figure 19.4 Asymmetrical abdominal muscles “six-pack” in male example, from IsoPrime Beef
supplement print advertisement.

Figure 19.5 Eadweard Muybridge standing naked by a chair, frontal view, from the second frame on
the title page of Muybridge, Eadweard (1887). The Human Figure in Motion. New York: Dover
Publications, Inc. (1955).

Chapter 20

Figure 20.1 Side and rear views of the human spine, Figures 5 and 6, page 15, from Kapandiji, I. A.
(1974). The Physiology of the Joints (Volume 3): The Trunk and Vertebral Column (Second Edition).
Edinburgh: Churchill Livingstone.

Figure 20.2  Side view of typical human spines, from Dynamic to Static, based on Figure 8, page 61,
from the previous figure reference.
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Figure 20.3  Schematic drawing of spinal mobility at each vertebral level (redrawn from Bullough
and Boachie-Adjei 1988) from Pathogenesis of Idiopathic Scoliosis in Acta Othopaedica Belgican Vol.
58 — Suppl 1, 1992.

Figure 20.4  Flat lower back (lumbar spine) of typical male, from “Jungle Love” in Naked and Afraid
(air date 7/20/14), The Discovery Channel.

Figure 20.5 Sex differences in the lumbar vertebral column of human males and females, Figure 3,
page 1077 in Whitcome, Katherine K., Shapiro, Liza J. & Lieberman, Daniel E. (2007). Fetal load and
the evolution of lumbar lordosis in bipedal hominins. In Nature 450: 13: December 1075-1078.

Figure 20.6  The trunk's center of mass and lumbar lordosis during pregnancy, Figure 1, page 1075,
in the previous figure reference.

Figure 20.7  Figures 18 and 20, page 85, from Kapandji, I. A. (1974). In The Physiological of the
Joints (Volume 3): The Trunk and Vertebral Column (Second Edition).

Figure 20.8 A&B  Side-view cross-section of the human spine in a normal position A and slouching
position B, Figures 51A&B, page 107. from Kapandji, I.A. (1974) of the previous figure.

Chapter 22

Figure 22.1  Frame 2 rear view, Plate 21, Man Running at midstance, in Muybridge, Eadweard
(1887). The Human Figure in Motion. New York: Dover Publications, Inc. (1955).

Figures 22.2 A&B  Rear view still frame shots of a male runner's back showing pelvic downward tilt
on the right leg (E), but not the left (F), from a YouTube video titled StrideUK Video Gait Analysis
Barefoot published June 14, 2012 at https://www.youtube.com/watch?v=XupvDN8BYME. See also
brief slow motion clip at VIDEO 22.1.

Figure 22.3  Muscles of the back, from Figure 409 from the classic 1918 Edition of Henry Gray's
Anatomy of the Human Body.

Figure 22.4  The heart and complex network of surrounding arteries and veins, from Figure 505 from
the classic 1918 Edition of Henry Gray's Anatomy of the Human Body.

VIDEO 22.1 Brief slow-motion video clip of a man running, bare back view, showing downward
pelvic tilt on left leg only, including Figures 17.2E&F above.

Chapter 23

Figure 23.1 Heavily cropped and highlighted photograph taken from an old 19t Century archive still
photo of the office of Rudolf Virchow (b. 1821, d. 1902), a pioneer in the study of leukemia, used in
PBS Ken Burns Presents Cancer: The Emperor of All Maladies (2015). A film by Barak Goodman.

Figure 23.2 Diagram comparing femoral neck-shaft angles in adolescent females with right throacic
scoliosis with normal control subjects, Figure 4, page 307, from Saji, M. J. et al. (1995). Increased
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Femoral Neck-Shaft Angles in Adolescent Idiopathic Scoliosis. In Spine 20: 3: 303-311

Figure 23.3 Rearview of woman showing vertebral column curvature caused by single-legged
support, Figures 1 and 2, page 11, from Kapandji, I. A. (1974). The Physiology of the Joints (Volume
3): The Trunk and Vertebral Column (Second Edition). Edinburgh: Churchill Livingstone.

VIDEO 23.1 Video clip on Resurrecting Richard 111 on NOVA PBS (air date 9/24/14).
VIDEO 23.2 Video clip from An Honest Liar (2014) on PBS Independent Lens (air date: 3/29/16).

VIDEO 23.3 Brief slow motion video clip of two runners in a 150-mile Greek ultramarathon with
severe right sided leans, from PBS The Greeks “Chasing Greatness” (2016), air date 7/6/16.

VIDEO 23.4 Video slow motion clip of NBA MVP Stephen Curry walking with a noticeable
rightward lean.

VIDEO 23.5 Video slow motion clip of NBA MVP Lebron James walking with a noticeable
rightward lean.

VIDEO 23.6 Video clip showing asymmetrical posture of a middle age adult Walt Disney from PBS
American Experience: Disney (2015) air date 9/14/15.

Chapter 24

Figure 24.1  Side-view of the vertebral spine, Figure 111 from the classic 1918 Edition of Henry
Gray's Anatomy of the Human Body.

Figure 24.2 Bobby Hurley, on the cover of Sports Illustrated, April 13, 1992.

Figure 24.3  Front view showing extreme stress of Natasha Henstridge's muscles around her throat
while running in the movie Species (1995).

Video 24.1  Video clip from the same source as the previous figure.

Chapter 25

Figure 25.1A Front view of the skull, from Figure 190 in the classic 1918 Edition of Henry Gray's
Anatomy of the Human Body.

Figure 25.1B Neck torsion and skull positions, Figures 64 and 65, page 219, from Kapandiji, I. A.
(1974). The Physiology of the Joints (Volume 3): The Trunk and Vertebral Column (Second Edition).
Edinburgh: Churchill Livingstone.

Figure 25.1C Side view of the neck muscles as shown in Figure 385 from the classic 1918 Edition of
Henry Gray's Anatomy of the Human Body.

Figure 25.2  Jim Ryun's head and neck position at the end of a race. Ryun's Run. In Runner's World,
September 2003, page 79.
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Figure 25.3 Roger Banister's head and neck position at the finish line of his successful attempt to
break the four-minute mile on May 6, 1954, from an AP Photo File.

Figure 25.4 A comparison of Jim Ryun's head and neck position between left leg (frame 10) and
right leg (frame 4) at the midsupport position (1970) by Phil Bath and/or Visual Track and Field
Techniques, 292 So. LaClenaga Blvd., Beverly Hills, Calif. 90211.

Figure 25.5A Five still frames (three right and two left, all at the midstance position) from a front
view video clip of Usain Bolt's head while running in a Gatorade advertisement.

Figure 25.5B An Xray example of typical cervical asymmetry, web source not known.

Figure 25.5C Composite of previous Frames 4 and 10 like Figure 17.2A above with pelvis leveled in
order to show the true relative position of the load-bearing legs at midstance position and showing the
effect of the unstably tilting pelvis to bend-out the spine and bend-in the head. Plate 23 Man Running,
from Muybridge, Eadweard (1887). The Human Figure in Motion. New York: Dover Publications,
Inc. (1955).

Figure 25.6  Still frame showing tilted alignment of upper front teeth and gums of news commentator
and columnist Mercedes Schlapp.

Figure 25.7  Side view of the eye muscles, from Figure 885 in the classic 1918 Edition of Henry
Gray's Anatomy of the Human Body.

Video 25.1  Video clip from the same source as Figure 25.5.

Video 25.2  Video clip of asymmetrical head motion of elite female distance runners at USA Track
and Field indoor championship.

Video 25.3  Close-up slow motion video clip of Bernard Lagat's asymmetrical head and neck motion
when winning distance race at 2016 US Olympics Trials.

Video 25.4  Video clip showing typical examples of right/left facial asymmetry.
Chapter 26

Figure 26.1  Torsional-shift anatomical asymmetries between the right and left hemispheres shown in
a bottom view, Figure 4.5 from page 126, of Gazzaniga, Michael S. et al. (2014). Cognitive
Neuroscience: The Biology of the Mind (4™ Ed.). New York: W. W. Norton & Company.

Figure 26.2 The Base of the Brain, Figure 196, page 337, torsional-shift anatomical asymmetries
between the right and left hemispheres, Henry Gray (1858). Gray's Anatomy. Illustrated by Henry
Vandyke Carter.

Figure 26.3  Photo of computer simulation of human brain concussion with intense sideways motion
shown in frontal plane cross-section causing maximum tissue stretch in the central brain, from a TED
Talk titled Why Helmets don't prevent concussions — and what might by David Camarillo, Ph.D. of
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Stanford University on April 24, 2016.

Figure 26.4  Photo of frontal plane cross-section of a normal human brain showing in color the major
communication network wiring with the red central portion the principal connection between the right
and left hemispheres.

Figure 26.5 Same photo as previous figure (but without network coloring) showing the corpus
callosum (circled in red), the physical portion of the brain that provides a fiber bundle connecting the
two hemispheres.

Figure 26.6 A similar photo like the previous two figures, but of a retired NFL football player who
suffered from CTE, his highly abnormal brain indicating extreme deterioration of the corpus callosum.

Figure 26.7 U. S. Patent Number US 8,732,868, issued by the U. S. Patent and Trademark Office on
May 27, 2014, titled Helmet and/or Helmet Liner with at least One Internal Flexibility Sipe with an
Attachment to Control and Absorb the Impact of Torsional Or Shear Forces.

VIDEO 26.1 Brief video clip showing the dorsolateral prefrontal cortex on the left hemisphere.

VIDEO 26.2 Human brain tissue stretch simulation, from a TED Talk titled Why Helmets don't
prevent concussions — and what might by David Camarillo, Ph.D. of Stanford University was made
April 24, 2016 (at www.ted.com).

VIDEO 26.3 The human brain's corpus callosum and CTE, from the same reference as VIDEO 26.1
above.

VIDEO 26.4 A slow motion video clip of the face of Dahne Schippers, an Olympic Champion 200m
sprinter.

Chapter 27

Figure 27.1 Top view drawing of Einstein's brain (based on photograph shown in Figure 27.4),
showing asymmetrical hemispheres with the right shifted forward, from Figure 1 of Dean Falk,
Frederick E. Lepore, and Adrianne Noe (2013). The cerebral cortex of Albert Einstein. Brain 136:
page 1306.

Figure 27.2  Foville’s drawing of a top view of the human brain (1844). From Sandrig, Susan
(2016). A brief history of topographical anatomy. In Journal of Anatomy 229: 32-62, Figure 10 on
page 56. Plate 11 in Achille Louis Foville’s Atlas published with Traite complet de I’anatomie, de la
physiologie et de la pathologie du system nerveux cerebro-spinal (1844), from the President and
Council of the Royal College of Surgeons of England.

Figure 27.3  Christopher Wren’s drawing of the base of the human brain, the first figure of Thomas
Willis* Cerebri anatome (1664), from the President and Council of the Royal College of Surgeons of
England. From Sandrig, Susan (2016). A brief history of topographical anatomy. In Journal of
Anatomy 229: 32-62, Figure 7 on page 44. Arraez-Aybar, Luis-Alfonso et al. (2015). Thomas

15


http://www.ted.com/

Willis, a pioneer in translational research in anatomy (on the 350" anniversary of Cerebri anatome),
Figure 3 on page 295. In Journal of Anatomy 226: 289-300. Available on
https://archive.org/stream/cerebrianatomecuO0will#page/n71/mode/2up.

Figure 27.4  Top view photograph of Einstein's brain, showing asymmetrical hemispheres with the
right shifted forward, from Figure 1 of Dean Falk, Frederick E. Lepore, and Adrianne Noe (2013). The
cerebral cortex of Albert Einstein. Brain 136: page 1306.

Figure 27.5 The asymmetrically twisted body of wheel-chair-bound Steven Hawking from Hawking
(2014), a PBS biography of his life.

Figures 27.6 A photo of Steven Hawking's college age asymmetrical standing posture, with higher
right shoulder from Hawking (2014), a PBS biography of his life.

Figure 27.7 The asymmetrical eyes of Steven Hawking with larger left eye, from Genius By Steven
Hawking (2016), a PBS series.

Figure 27.8 Alan Turing as a highly elite adult runner, finishing second in a 1946 three-mile race,
photo and page 444 of Andrew Hodges' Alan Turing: The Enigma (1983). Princeton and Oxford:
Princeton University Press.

Chapter 29

Figure 29.1 Comparison of skeletons with naturally erect posture and poor posture, from Mary
Bond's The New Rules of Posture: How to Sit, Stand, and Move (2006) Healing Arts Press; the
drawings are modified from originals by Brenna Maloney and Patterson Clark of The Washington Post.
See at: http://www.washingtonpost.com/wp-dyn/content/graphic/2007/04/16/GR2007041600761.html.

Figure 29.2  Figure 2A and 2B of Ron Hruska's Pelvic stability influences lower-extremity
kinematics, in Biomechanics, June 1998, page 24, reprinted in Mary Lloyd Ireland's The female ACL.:
why is it more prone to injury? In Orthop Clin N Am 33 (2002). page 642.

Chapter 32

Figure 32.1  U. S. Patent Number US 9,030,335, issued by the U. S. Patent and Trademark Office on
May 12, 2015, titled Smartphone App-Controlled Configuration of Footwear Soles Using Sensors in
the Smartphone and the Soles by Frampton E. Ellis.

Chapter 34

Figure 34.1 U. S. Patent Number US 9,009,809, which issued by the USPTO on April 14, 2015, is
titled Computer or Microchip with a Secure System BIOS and a Secure Control Bus Connecting a
Central Controller to Many Network-Connected Microprocessors and Volatile RAM.

Chapter 36

Figure 36.1 Photo of identical twin young boys from PBS Ken Burns Presents Cancer: the Emperor
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of All Maladies (2015), A Film by Barak Goodman.

Figure 36.2 Xray from “Brain Cancers Reveal Novel Genetic Disruption in DNA” (December 23,
15) in The New York Times.

Chapter 40

Figure 40.1 Cartoon on Vikings stretching before an attack, from Gary Larson (1985), Valley of the
Far Side. Page 44, Kansas City: Andrews, McMeel, & Parker..

Chapter 40

Figure 41.1 Cartoon on aimless herd of buffalo, from Gary Larson.

Chapter 44

Figure 44.1 Kevin Durant's basketball shoe showing substantial lack of lateral stability, from The
Offseason: Kevin Durant (2014) on HBO (11/29/14).
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