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Endnotes 
 

PREFACE 
1. Pardon the offensive language.  I am just quoting this old study, which all too typically uses 
Colonial racist language of that era.  The study also refers to the “natives” as “savages,” 
probably in shocked reaction to their headhunting and cannibalism, both still common 
practices in 1939 in the area of New Guinea.   

Using slightly more modern terms, the race of the natives would be considered Polynesian 
and that of the “Europeans” would be Caucasian.  To be most correct today, you would just 
say that the two groups from different geographic areas have discernible genetic differences.   

The study is James, Clifford S. (1939).  Footprints and feet of natives of the Solomon Islands.  
In the Lancet: 2: 1390-1393.  Malaita, the island in the study, is next to Guadalcanal, site of 
famous U. S. Marine and Naval battles against the Japanese just a few years later in 1942 
during World War II. 

    

ENDNOTES 
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1.  Robbins, Steven E. & Hanna, Adel M. (1987).  Running-Related Injury Prevention 
Through Barefoot Adaptations.  In Medicine and Science in Sports and Exercise 19, 148-
156.   

2.  Marti, Barnard et al. (1989).  On the epidemiology of running injuries.  In The American 
Journal of Sports Medicine 16: 3; 285-294, particularly pages 287 and 291. 

3.  Bramble, Dennis M. & Lieberman, Daniel E. (2004).  Endurance running and the 
evolution of Homo.  In Nature 432: 18 November 345-352.  I find nothing to disagree with 
them relative to their discovery that humans evolves into a design optimized for endurance 
running, which made humans very successful predators.  But in addition I think it is obvious 
and old news that man also evolved to run fast, at least relatively so, in order to be successful 
as individual prey escaping from a predator.  In that context, I cannot avoid recalling the very 
old joke about a brief conversation between two people being chased by a bear.   One of the 
pursued observed aloud that he did not need to be faster than the bear, he only needed to be 
faster than the other person in order to survive.   Also, see Lieberman, Daniel E. et al. (2007).  
The evolution of endurance running and the tyranny of ethnography: A reply to Pickering and 
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et al. (2011).  The effect of three different levels of footwear stability on pain outcomes in 
women runners: a randomized control trial.  In the British Journal of Sports Medicine 45: 715-
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Lieberman.   See also his article on “The painful truth about trainers: Are running shoes a 
waste of money? at Mail Online: www.dailymail.co.uk/home/moslive/articl1170253/The-
painful-truth-trainers-are-expensive-running-shoes-waste-money.html.   See also:  “New 
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Journal” at www.runbare.com/389/new-study-by-dr-daniel-lieberman-on-barefoot-running-
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barefoot-based sole design.  They are really just conventional shoe soles with a newly 
modified use of a very old technology: relatively deep slits (called “sipes”) in the soles to 
create better flexibility that is more like the natural flexibility of the human foot sole.  Nike 
FreeTM also came out earlier, in 2004.  That technology is largely a newly modified adaptation 
of the 1930's boat shoe design with siped soles for traction that were made commercially 
popular as the Sperry TopsiderTM, which is still popular today. 

A recent study confirms my earlier evaluation that Nike FreeTM shoes “failed to result in 
changes in spatio-temporal parameters when compared with running in a standard running 
shoe”.  From page 1201 of: Squadrone, Roberto et al. (2015).  Acute effect of different 
minimalist shoes on foot strike pattern and kinematics in rearfoot strikers during running. In 
Journal of Sports Sciences. 33: 11: 1196-1204.  

By the way, in point of indisputable fact, I invented the flexible sole with slits technology for 
athletic shoes in 1989 and filed U. S. and international patent applications covering the 
technology at that time.  Both U. S. and international applications were published in their 
entirety several times internationally, beginning in 1991.   

I came up with the simple design because I had very limited funds at that time.  Back then 
when I was just being started in barefoot-based design I had only a very limited, jury-rigged 
prototyping capability.  So conventional soles with deep slits for better flexibility at least more 
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like the barefoot sole was the only cheap and easy approach available to me to make decent 
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7.  Derrick, Timothy R. et al. (2002).  Impacts and kinematic adjustments during an 
exhaustive run.  In Medicine and Science in Sports and Medicine 998-1002, particularly 
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Chapter 3.  SHOE HEELS ALSO TILT THE KNEE OUTWARD, 
ABNORMALLY RESHAPING THE CRITICAL JOINT 
1.  Rubin, Gustav  (1971).  Tibial Rotation.  In Bulletin of Prosthetic Research-Spring 1971, 
95-100, especially pages 96-97.   And Inman, Verne. T. (1976).  The Joints of the Ankle.  
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kinematics and kinetics during running.  In Clinical Biomechanics 18: 254-262, especially 
pages 254 and 257-8 with Figure 2a-f. 

The results of the Mundermann et al. study are duplicated generally in many other well-
accepted peer-reviewed studies, including by other researchers who are recognized as 
leaders in the field of biomechanics.    

Although that assessment is not debatable, it required for me an excessive effort to complete, 
due to an almost comically confusing lack of consistency in dozens of research studies in 
defining the critical test results on the knee moment or torque in the frontal plane.  

Sub-figure (e) of Figure 2 of the Mundermann study above shows that the knee joint (in the 
frontal plane) is torqued in abduction (forced into a tilted out or bow-legged position called a 
varus position) from touchdown to the midstance.  This example is illustrated as an internal 
knee abduction moment in another study by Darren Stefanyshan et al. (among many 
others) in FIGURE 3.1D11A (the left portion of FIGURES 3.1 D&E11A&B). 
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among many others) with similar results defines the same knee joint torque as an external 
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with skin markers and radiographic measurements in patients with bilateral medial 
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particularly pages 303-304 and 308. 

So we have the exact same moment forcing the knee into a varus position being defined by 
two different words between which it is almost impossible to distinguish either visually or in 
pronounciation, but which have exact opposite meanings (“adduction” is motion by a body 
part inward, toward the median axis of the body, and “abduction” is motion outward, away). 

The only direct reference to this matched pair of contradictory of definitions that I have found 
was by Stephen Messier … & Paul Devita, who clearly stated that both definitions are 
alternatives that mean the same thing, despite being opposites.  See Messier, Stephen P. … 
& Devita, Paul (2008).  Risk Factors and Mechanisms of Knee Injury in Runners.  In Medicine 
& Science in Sports & Medicine 1873-1879, especially page 1878. 

This inconsistency-based confusion is a problem that has continued for many years and 
which still apparently has not been resolved.  When I referred for clarification at last to the 
latest edition (2014) of a reference that I thought would provide authoritative guidance, 
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Research Methods in Biomechanics by D. Gordon Robertson et al., what I found there was 
not very helpful news. 

It seems that “there is no standard resolution coordinate system” for the presentation of 
moment data and four different systems are being used for 3D analysis.  And, even worse, 
“this confusion extends, also, to the international biomechanics societies in wh ich no 
international standard has been proposed, let alone adopted.”  See Robertson, D. Gordon et 
al. (2014).  Research Methods in Biomechanics (2nd Edition).  Champaign: Human Kinetics, 
pages 164-167.   

It has been suggested to me that the inconsistent use of the two terms evolved unresolved 
from different usages in the medical community versus biomechanics researchers.  The two 
Mundermann studies above seem to provide confirmation of this analysis. 

Just to be perfectly clear and emphatic on the most important point of potential confusion 
between “abduction” and “adduction” described above, in either example case shown in 
FIGURES 3.1 D&E11A&B the knee motion that is forced by either moment is sideways to the 
outside, toward a varus or bow-legged position that inherently puts excessive pressure on the 
medial or inside portion of the knee.  Which is a direct and unnatural effect of shoe heels. 

3A.  Smillie, I. S. (1970). Injuries of the Knee Joint, page 282.  E. & S. Livingstone: Edinburgh 
and London. 

 

4.  Derrick, Timothy (2004).  The Effects of Knee Contact Angle on Impact Forces and 
Accelerations. In Medicine & Science in Sports & Exercise 832-837, especially Figure 6 on 
page 836.   Kerrigan, Casey D. (2009).  The Effect of Running Shoes on Lower Extremity 
Joint Torques.  In Physical Medicine and Rehabilitation 1:12: 1058-1063, particularly pages 
1058 and 1060 with Figure 1.    Messier, Stephen P. et al. (2008).  Risk Factors and 
Mechanisms of Knee Injury in Runners. In Medicine & Science in Sport & Exercise 1873-
1879, particularly page 1877-8.  See also Novacheck, T. F. (1998).  In Gait & Posture 7: 77-
98, especially pages 81-82 with Figures 5-6, 90-91with Figure 16 . 

5.  Sunnegardh, J. et al. (1988).  Isometric and isokinetic muscle strength, anthropometry 
and physical activity in 8 and 13 year old Swedish children.  In the European Journal of 
Applied Physiology 58: 291-297, especially pages 291 and 295-296 & Figure 1. 

6.  Altman, Morton I. (1968).  Sagittal Plane Angles of the Talus and Calsaneus in the 
Developing Foot.  In the Journal of the American Podiatry Association 58: 11: 463-470, 
especially pages 466-469 and Figures 2-6.   In A Compendium of Podiatric Biomechanics, 
Sgarlato, Thomas E. (Ed.).  San Francisco: California College of Podiatric Medicine (1971), 
pages 191-198. 
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7.  Fregly, Benjamin et al.  (2012).  Grand Challenge to Predict In Vivo Knee Loads.  In the 
Journal of Orthopaedic Research April 503-513, especially page 505.  

8.  du Toit, Guilluame (1955).  Internal Derangement of the Knee.  In Instruction Course 
Lectures (R.  Beverly Raney, ed.).  Vol. XII: 9-34, particularly pages 15-17. 

9.  Wood, W. Quarry (1920).  The Tibia of the Australian Aborigine.  In the Journal of 
Anatomy Vol. LIV: Parts II & III (January and April): 232-257, Figure 1 on page 235.  

10.  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, particularly Figure 2 on page 
139.   

11.  PBS NOVA (2014) “Roman Catacomb Mystery”  It is important to note here that the 
proceeding photographic samples in Figures 3.4-3.5 were not cherry-picked from many other 
possible choices. They are simply the only ones I could find after an extensive search of 
available studies ranging over the last century and a half.  Hopefully this book will prompt field 
studies conducted at the various locations all over the world where that are many ancient 
bones potentially available for study by professional anatomists and physical anthropology.  
The only contrary evidence I found was a drawing (Figure. 25 on page 177) of a Neolithic tibia 
in John Cameron (1934) The Skeleton of British Neolithic Man. London: Williams & Norgate 
Ltd.   It shows elongation of the medial surface of the tibia, but no evidence of rotation. 

12.   See Selected Knee Osteoarthritis References below, after the last Endnote for 
Chapter 3 

13.  See for example Kerrigan, D. Casey et al. (1998).  Women's shoes and knee 
osteoarthritis.  In The Lancet 357, April 7, 1097-1098, particularly both pages, and Kerrigan, 
D. Casey et al. (1998).  Knee osteoarthritis and high-heeled shoes.  In The Lancet 351, May 
9, 1399-1401, particularly pages 1399 and 1401.  Again, see Endnote 13 below. 

14.  Butterfield, Herbert (1965).  The Origins of Modern Science.  Free Press, pages 13-14. 

 

Selected Knee Osteoarthritis References:  (From Endnote 12 above) 

Amin, Shreyasee et al. (2004).  Knee Adduction Moment and Development of Chronic Knee 
Pain in Elders.  In Arthritis & Rheumatism 51: 3: 371-376, particularly pages 371 and 374 
with Table 2. 

Andrews, Michelle et al. (1996).  Lower Limb Alignment and Foot Angle are Related to 
Stance Phase Knee  Adduction in Normal Subjects: A Critical Analysis of the Reliability of 
Gait Analysis Data.  In the Journal of Orthopaedic Research 14: 289-295, particularly 
including pages 289 and 293-295. 
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Andriacchi, Thomas P. et al. (2004).  A Framework for the in Vivo Pathomechanics of 
Osteoarthritis at the Knee.  In the Annals of Biomedical Engineering 32: 3: 447-457, 
particularly pages 447-448 and 450-453. 

Andriacchi, Thomas P. & Mundermann, Annegret (2006).  The role of ambulatory mechanics 
in the initiation and progression of knee osteoarthritis.  In Current Opinion in Rheumatology 
18: 514-518, particularly pages 514 and 516-517. 

Andriacchi, Thomas P. et al. (2006).  Rotational Changes at the Knee after ACL Injury 
Cause Cartilage Thinning.  In Clinical Orthopaedics and Related Research 442: 39-44, 
particularly pages 42 with Figure 2 and 43 with Figure 7. 

Andriacchi, Thomas P. et al. (2009).  Gait Mechanics Influence Healthy Cartilage 
Morphology and Osteoarthritis of the Knee.  In The Journal of Bone and Joint Surgery 91: 
Suppl 1: 95-101, especially pages 95-100. 

Baliunas, A. J. et al.  (2002).  Increased knee joint loads during walking are present in 
subjects with knee osteoarthritis. In Osteoarthritis and Cartilage 10: 573-579, especially page 
573. 

Barkema, Danielle D. et al. (2012).  Heel height affects lower extremity frontal plane joint 
moments during walking.  In Gait & Posture 35: 483-488, particularly pages 483, 485-487 with 
Figures 2-4. 

Barrios, Joaquin A. & Stotman, Danielle E. (2014).  A Sex Comparison of Ambulatory 
Mechanics Relevant to Osteoarthritis in Individuals With and Without Asymptomatic Varus 
Knee Alignment.  In the Journal of Applied Biomechanics 30:, 632-636, especially pages 632 
and 634-35 with Tables 1-2. 

Barton, Christian et al. (2010). The Efficacy of Foot Orthoses in the Treatment of Individual 
with Patellofemoral Pain Syndrome.  In Sports Medicine 40: (5) : 377-395, especially page 
378. 

Bates, Nathaniel A. et al. (2016).  Sex-based differences in knee ligament biomechanics 
during robotically simulated athletic tasks.  In the Journal of Biomechanics 49: 1429-1436, 
particularly Figure 3, page 1434. 

Bendjaballah, M. Z. et al. (1997).  Finite element analysis of human knee joint in varus-
valgus.  In Clinical Biomechanics 12: 3: 139-148, particularly pages 139 and 146. 

Bourne, Robert B. et al. (1984).  In Vitro Strain Distribution in the Proximal Tibia.  In Clinical 
Orthopaedics and Related Research (Marshall R Urist, ed.) Philadelphia: J.B. Lippincott 
285292, particularly 285. 

Boyer, Katherine et al. (2011).  Kinematic adaptations to a lateral stiffness shoe in walking.  
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In Footwear Science 3: sup1: S15-S16. 

Brouwer, G. M. et al. (2007).  Association Between Valgus and Varus Alignment and the 
Development and Progression of Radiographic Osteoarthritis of the Knee.  In Arthritis & 
Rheumatism 56: 4: 1204-1211, particularly pages 1204-1205. 

Butler, Robert J. et al. (2007).  The Effect of a Subject-Specific Amount of Lateral Wedge on 
Knee Mechanics in Patients with Medial Knee Osteoarthritis.  In the Journal of Orthopaedic 
Research September 1121-1127, especially page 1121 and 1125. 

Cahue, September et al. (2004).  Varus-Valgus Alignment in the Progression of 
Patellofemoral Osteoarthritis.  In Arthritis & Rheumatism 50: 7: 2184-2190, especially pages 
2184 and 2189. 

Chang, Alison et al. (2004).  Thrust During Ambulation and the Progression of Knee 
Osteoarthritis.  In Arthritis & Rheumatism 50:12: 3897-3903, particularly pages 3897-3898 
with Figure 1 and 3901-2. 

Claes, Steven et al. (2013).  Anatomy of the anterolateral ligament of the knee.  In the Journal 
of Anatomy 223: 321-328, particularly pages 321 and 326-327. 

Collins, Natalie et al. (2009).  Foot orthoses and physiotherapy in the treatment of 
patellofemoral pain syndrome: randomised clinical trial. In the British Journal of Sports 
Medicine 43: 169-171, particularly page 169. 

Deep, K. et al.  (2015).  The dynamic nature of alignment and variations in normal knees.  In 
The Bone & Joint Journal 97-B: 4: April 498-502, especially pages 498-501 (including 
footnote 18).  

Elahi, Sadaf et al. (2000).  The association between varus-valgus alignment and 
patellorfemoral osteoarthritis.  In Arthritis & Rheumatism 43: 8: 1874-1880, particularly page 
1874. 

Englund, Martin et al. (2008).  Incidental Meniscal Findings on Knee MRI in Middle-Aged and 
Elderly Persons.  In The New England Journal of Medicine 359: 11: 1108-1115, particularly 
pages 1108-1109, 1112, and 1114. 

Engsberg, Jack R. & Andrews, James G. (1987).  Kinematic Analysis of the 
Talocalcaneal/Talcrural Joint During Running Support.  In Medicine and Science in Sports 
and Exercise 19: 3: 275-284, especially pages 278 & 283.  

Erhart, Jennifer C. et al. (2008).  A variable-stiffness shoe lowers the knee adduction moment 
in subjects with symptoms of medial compartment knee osteoarthritis.  In the Journal of 
Biomechanics 41: 2720-2725, particularly pages 2720-2721. 

Erhart, Jennifer C. et al. (2008).  Predicting changes in knee adduction moment due to load-
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altering interventions from pressure distribution at the foot in healthy subjects.  In the Journal 
of Biomechanics 41: 2989-2994, especially pages 2989 and 2994. 

Erhart, Jennifer C. et al. (2010).  Changes in In Vivo Knee Loading with a Variable-Stiffness 
Intervention Shoe Correlate with Changes in the Knee Adduction Moment.  In the Journal of 
Orthopaedic Research 12: 1548-1553, particularly pages 1548-1549.  

Esenyel, Meltem et al. (2003).  Kinetics of High-Heeled Gait.  In the Journal of the American 
Podiatric Medical Association 93: 1: 27-32, particularly pages 27 and 31 with Figure 3.  

Fisher, David S. et al. (2007).  In Healthy Subjects without Knee Osteoarthritis, the Peak 
Knee Adduction Moment Influences the Acute Effect of Shoe Interventions Designed to 
Reduce Medial Compartment Knee Load.  In the Journal of Orthopaedic Research 4: 540-
546, particularly page 540-541, 543 with Figure 2, and 545. 

Foroughi, Nasim et al. (2009).  The association of external knee adduction moment with 
biomechanical variables in osteoarthritis: A systemic review.  In The Knee 16: 303-309, 
particularly pages 303-304 and 308. 
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214. 
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page 1016. 
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