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1. Primordial Breath: An Ancient Chinese Way
of Prolonging Life through Breath Control, vol.
1, Seven Treatises from the Taoist Canon,
the Tao Tsang, on the Esoteric Practice of
Embryonic Breathing, trans. Jane Huang and
Michael Wurmbrand, 1st ed. (Original Books,
1987), 3.

LSy
2. | wrote about freediving and the human
connection to the sea in my first book, Deep
(New York: Houghton Mifflin Harcourt, 2014).
The Primordial Breath: An Ancient Chinese
Way of Prolonging Life through Breath Control,
vol. 1, Seven Treatises from the Taoist Canon,

the Tao Tsang, on the Esoteric Practice of
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Embryonic Breathing, trans. Jane Huang and
Michael Wurmbrand, 1st ed. (Original Books,
1987); Christophe André, "Proper Breathing
Brings Better Health," Scientific American, Jan.
15, 2019; Bryan Gandevia, "The Breath of Life:
An Essay on the Earliest History of Respiration:

Part II," Australian Journal of Physiotherapy 16,

no. 2 (June 1970): 57—%A.

3. The Primordial Breath, 8.

4. In the December 1998 issue of The New
Republic, the editor of the New England Journal
of Medicine argued that health determines

how we breathe, and how we breathe has no
effect on the state of health. In the introduction
to Teresa Hale's book Breathing Free: The
Revolutionary 5-Day Program to Heal Asthma,
Emphysema, Bronchitis, and Other Respiratory
Ailments (New York: Harmony, 1999), Dr.

Leo Galland, Fellow of the American College

of Nutrition and the American College of
Physicians, described exactly how the ways

in which we breathe directly affect health.

Galland's account was one of several that |
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discovered in the initial research for this book
and subsequent conversations with professors,

doctors, and others in the medical field.
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5. Karina Camillo Carrascoza et al.,
"Consequences of Bottle-Feeding to the Oral

Facial Development of Initially Breastfed
Children," Jornal de Pediatria 82, no. 5 (Sept.—
Oct. 2006): 395—-4V.

6. A retrospective review of more than 7,300
adults associated a 2 percent higher risk

of obstructive sleep apnea with every tooth
lost. If five to eight teeth were removed, that
percentage increased to 25 percent; nine to
31 teeth showed a 36 percent increase. Those
patients who had all their teeth removed
suffered a 60 percent greater chance of
acquiring sleep apnea. Anne E. Sanders et

al., "Tooth Loss and Obstructive Sleep Apnea

Signs and Symptoms in the US Population,”

Sleep Breath 20, no. 3 (Sept. 2016): 1095-102.
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Related studies: Derya Germeg-Cakan et
al., "Uvulo- Glossopharyngeal Dimensions
in Non-Extraction, Extraction with Minimum
Anchorage, and Extraction with Maximum

Anchorage," European Journal of Orthodontics

33, no. 5 (Oct. 2011): 515—20; Yu Chen et

al., "Effect of Large Incisor Retraction on
Upper Airway Morphology in Adult Bimaxillary
Protrusion Patients: Three- Dimensional
Multislice Computed Tomography Registration

Evaluation," The Angle Orthodontist 82, no. 6

(Nov. 2012): 964—Vo.

7. Simon Worrall, "The Air You Breathe Is Full
of Surprises," National Geographic, Aug. 13,
2012, nationalgeographic.com/news/2017/08/

air-gas-caesarlast-breath-sam-kean.

8. Mouthbreathing estimates are murky and
range from 5 to 75 percent. Two independent
studies in Brazil showed that more than 50
percent of children are mouthbreathers, but
the condition may be more common than
that. Valdenice Aparecida de Menezes et al.,

"Prevalence and Factors Related to Mouth
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Breathing in School Children at the Santo
Amaro Project—Recife, 2005," Brazilian
Journal of Otorhinolaryngology 72, no. 3
(May—June 2006): 394—98; Rubens Rafael
Abreu et al., "Prevalence of Mouth Breathing
among Children," Jornal de Pediatria 84, no. 5
(Sept.—Oct. 2008): 467—70; Michael Stewart
et al., "Epidemiology and Burden of Nasal
Congestion," International Journal of General
Medicine 3 (2010): 37—45; David W. Hsu and
Jeffrey D. Suh, "Anatomy and Physiology of
Nasal Obstruction," Otolaryngologic Clinics of

North America 51, no. 5 (Oct. 2018): 853—%4.

9. "Symptoms: Nasal Congestion," Mayo Clinic,

mayoclinic.org/symptoms/nasal-congestion/

basics/causes/sym-20050644.

10. Michael Friedman, ed., Sleep Apnea and
Snoring: Surgical and Non-Surgical Therapy,
1st ed. (Philadelphia: Saunders/Elsevier, 2009),
6.

11. Keith Cooper, "Looking for LUCA, the Last

Universal Common Ancestor," Astrobiology at
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NASA: Life in the Universe, Mar. 17, 2017,

astrobiology.nasa.gov/news/looking-for-luca-th

e-last-universal-common-ancestor/.

12. "New Evidence for the Oldest
Oxygen-Breathing Life on Land," ScienceDaily,

Oct. 21, 2011, sciencedaily.com/releases/

2011/10/111019181210.htm.

13.S. E. Gould, "The Origin of Breathing:
How Bacteria Learnt to Use Oxygen,"
Scientific American, July 29, 2012,
blogs.scientificamerican.com/lab-rat/

the-origin-ofbreathing-how-bacteria-learnt-to-us

e-oxygen.

14.Not all the skulls had teeth. But Evans and
Boyd could tell from the shape of the jaw and
tooth cavities that the teeth that had been

there were straight.
15. Lieberman defines dysevolution as "the

deleterious feedback loop that occurs over

multiple generations when we don't treat the

Eo



causes of a mismatch disease but instead
pass on whatever environmental factors cause
the disease, keeping the disease prevalent
and sometimes making it worse." A "mismatch
disease" begins "when we get sick or injured
from an evolutionary mismatch that results
from being inadequately adapted to a change
in the body's environment." You can read

more about dysevolution in Lieberman's book
The Story of the Human Body: Evolution,
Health, and Disease (New York: Pantheon,
2013); the quote is from p. 176. See also Jeff
Wheelwright, "From Diabetes to Athlete's Foot,
Our Bodies Are Maladapted for Modern Life,"

Discover, Apr. 2, 2015, discovermagazine.com/

2015/may/16-days-of-dysevolution.

16. Briana Pobiner, "The First Butchers,"

Sapiens, Feb. 23, 2016, sapiens.org/evolution/

homo-sapiens-and-tool-making.

17. Daniel E. Lieberman, The Evolution of the

Human Head (Cambridge, MA: Belknap Press

of Harvard University Press, 2011), 255—Al.
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18. For instance, animals can use only 50 to
60 percent of the nutrients from a raw egg
but more than 90 percent from a cooked egg.
The same is true with many cooked plants,
vegetables, and meats. Steven Lin, The Dental
Diet: The Surprising Link between Your Teeth,
Real Food, and Life-Changing Natural Health
(Carlsbad, CA: Hay House, 2018), 35.

19. Likely much earlier. At the Koobi Fora in
Kenya, researchers found evidence of a fire
that had been intentionally made 1.6 million
years ago. Amber Dance, "Quest for Clues to
Humanity's First Fires," Scientific American,
June 19, 2017, scientificamerican.com/
article/quest-for-clues-to-humanitys-first-fires;
Kenneth Miller, "Archaeologists Find

Earliest Evidence of Humans Cooking

with Fire," Discover, Dec. 17, 2013,
discovermagazine.com/2013/may/

09-archaeologists-find-earliest-evidence-ofhum

ans-cooking-with-fire.

20. How much brain did we gain from a

smaller gut? Nobody really knows for sure, but

(3%



it's significant. An exhaustive overview is
available in Leslie C. Aiello, "Brains and Guts

in Human Evolution: The Expensive Tissue
Hypothesis," Mar. 1997, scielo.br/scielo.php?
script=sci_arttext&pid=S0100-84551997000100

023.

21. Richard Wrangham, a Harvard University
biological anthropologist, has studied ancient
hominin diets extensively. Read more from
various perspectives: Rachel Moeller, "Cooking
Up Bigger Brains," Scientific American, Jan.

1, 2008, scientificamerican.com/article/

cooking-up-bigger-brains.

22. "Did Cooking Give Humans an Evolutionary

Edge?," NPR, Aug. 28, 2009, npr.org/templates/

story/story.php?storyld=112334465.

23. Colin Barras, "The Evolution of the Nose:
Why Is the Human Hooter So Big?," New
Scientist, Mar. 24, 2016, newscientist.com/
article/2082274- theevolution-
of-the-nose-why-is-the-human- hooter-so-big/;

"Mosaic Evolution of Anatomical Foundations
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of Speech," Systematics & Phylogeny Section,
Primate Research Institute, Kyoto University.

Nishimura Lab, pri.kyoto- u.ac.jp/shinka/

keitou/nishimura-HP/tn_rese.html.

24. "The surface area of their nasal cavity

is about half of what the scaling suggests,

and the volume is even only about 10% of

the prediction***, In fact, the volume of the
human nasal cavity is almost 90% smaller
than expected." David Zwickler, "Physical and
Geometric Constraints Shape the Labyrinth-like
Nasal Cavity," Proceedings of the National

Academy of Sciences, Jan. 26, 2018.

25. Colin Barras, "Ice Age Fashion Showdown:
Neanderthal Capes Versus Human Hoodies,"
New Scientist, Aug. 8, 2016, newscientist.com/

article/2100322-ice-age-fashionshowdown-nea

nderthal-capes-versus-human-hoodies/.
26. "Homo Naledi," Smithsonian

National Museum of Natural History,

humanorigins.si.edu/evidence/human-fossils/
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species/homo-naledi.

27. Ben Panko, "How Climate Helped Shape
Your Nose," Smithsonian.com, Mar. 16, 2017,

smithsonianmag.com/science-nature/howclima

te-changed-shape-your-nose-180962567.

28. Joan Raymond, "The Shape of a
Nose," Scientific American, Sept. 1,

2011, scientificamerican.com/article/

the-shape-of-a-nose.

29. Whether enabling speech was the
driving factor or a lucky by-product, for one
reason or another the Homo sapiens larynx
sank. Asif A. Ghazanfar and Drew Rendall,

"Evolution of Human Vocal Production,"

Current Biology 18, no. 11 (2008): R457-60,
cell.com/current-biology/pdf/S0960-
9822(08)00371-0.pdf; Kathleen Masterson,
"From Grunting to Gabbing: Why Humans Can
Talk," NPR, Aug. 11, 2010, npr.org/templates/

story/story.php?storyld=129083762.
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30. How much this lowered larynx benefited
early humans in developing a complex spoken
language is hotly debated. Nobody knows

for sure, but, as I've found, anthropologists
are more than willing to offer up opinions.

Ghazanfar and Rendall, "Evolution"; Lieberman,

Story of the Human Body, 171-V¥.

31. Choking on food is the fourth leading cause
of accidental deaths in the U.S. "We have paid

a heavy price for speaking more clearly," wrote
Daniel Lieberman, in Story of the Human Body,

144.

32. Terry Young et al., the University of
Wisconsin Sleep and Respiratory Research
Group, "Nasal Obstruction as a Risk Factor for
Sleep-Disordered Breathing," Journal of Allergy
and Clinical Immunology 99, no. 2 (Feb. 1997):

S757-62; Mahmoud I. Awad and Ashutosh
Kacker, "Nasal Obstruction Considerations in

Sleep Apnea," Otolaryngologic Clinics of North

America 51, no. 5 (Oct. 2018): 1003—1001.
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33. This blog entry includes a thorough
explanation with 43 scientific references:
"The Nose Knows: A Case for Nasal Breathing
During High Intensity Exercise," Adam

Cap website, adamcap.com/2013/11/29/

the-nose-knows/.

34. More explanation from Douillard on
the importance of nasal breathing in
exercise: "Ayurvedic Fitness," John Douillard,

PTonthenet, Jan. 3, 2007, ptonthenet.com/

articles/Ayurvedic-Fitness-2783.\

35. A good, simple explanation of anaerobic
and aerobic energies: Andrea Boldt, "What
Is the Difference Between Lactic Acid &

Lactate?," livestrong.com/article/470283-what-i

s-the-difference-between-lactic-acid-lactate/.

36. Stephen M. Roth, "Why Does Lactic Acid
Build Up in Muscles? And Why Does It Cause
Soreness?," Scientific American, Jan. 23, 2006,

scientificamerican.com/article/
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why-does-lactic-acid-buil/.

37. Anaerobic exhaustion, and its associated
lactic acidosis, isn't always triggered by
strenuous exercise. It can also occur through
liver disease, alcoholism, severe trauma, or
other conditions that deprive the body of the
oxygen it needs to function aerobically. Lana
Barhum, "What to Know About Lactic Acidosis,"

Medical News Today, medicalnewstoday.com/

articles/320863.php.

38. Human muscle fibers are an interwoven
mixture of aerobic and anaerobic fibers,
whereas other animals, such as chickens,

have entire muscle systems that are either
aerobic or anaerobic. The dark meat in a
cooked chicken is dark because these muscles
were used to provide aerobic energy and

are filled with oxygenated blood; white meat

is anaerobic, and so is lacking in these red
pigments. Phillip Maffetone, The Maffetone
Method: The Holistic, Low-Stress, No-Pain Way
to Exceptional Fitness (Camden, ME: Ragged
Mountain Press/McGraw-Hill, 1999), 21.
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39. Dr. Valter Longo, director of the

Longevity Institute at the University of

Southern California—Davis School of
Gerontology, offers some interesting

perspective here: bluezones.com/2018/01/

what-exercise-best-happy-healthy-life/.

40. Eva Bianconi et al., "An Estimation of the

Number of Cells in the Human Body," Annals of

Human Biology 40, no. 6 (Nov. 2013): 463—V\.

41. The actual numbers work out to 2 ATPs
per glucose molecule for anaerobic energy
and 38 ATPs per glucose molecule for aerobic
energy. For this reason, most textbooks say
that aerobic energy has a 19-fold increase over
anaerobic energy. But what most textbooks
don't account for is inefficiencies and waste in
the ATP process, which usually suck up about
8 ATPs. A more conservative estimate, then,
is that aerobic respiration produces something
closer to 30 to 32 ATPs, or around 16 times
the energy that anaerobic produces. Peter R.

Rich, "The Molecular Machinery of Keilin's

FeE



Respiratory Chain," Biochemical Society

Transactions 31, no. 6 (Dec. 2003): 1095—100.

42. To be clear, Maffetone never argued
against occasionally entering into anaerobic
exercise. Rowing, lifting weights, and running
can all have a profound effect on strength
and endurance. But to be effective, these
exercises needed to be kept in context of
larger training, and can't be prioritized over
aerobic training. High-intensity interval
training only works because well-designed
programs are built around spending the vast
majority of time in periods of slower, gentler
aerobic exercise. Author and fitness trainer
Brian MacKenzie argues that the key to high
levels of performance fitness is combining
aerobic and anaerobic exercise effectively.
The Maffetone Method, 56; Brian MacKenzie
with Glen Cordoza, Power Speed Endurance:
A Skill-Based Approach to Endurance Training
(Las Vegas: Victory Belt, 2012), Kindle

locations 462—70; Alexandra Patillo, "You're
Probably Doing Cardio All Wrong: 2 Experts

Reveal How to Train Smarter,”" Inverse, Aug. 7,
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2019, inverse.com/article/

58370-truth-about-cardio?refresh=39.

43. Those with heart disease or other medical
conditions should subtract 10 from Maffetone's
equation; if you have asthma or allergies

or have not exercised before, subtract 5.
Competitive athletes who have been training
for more than two years, add 5. This works out
to around 80 percent of maximum capacity for
a man of my age. Anaerobic states usually hit
at 80 percent, or the stage at which it becomes
difficult to speak in full sentences. "Know

Your Target Heart Rates for Exercise, Losing
Weight and Health," Heart.org, heart.org/
en/healthy-living/fitness/fitness-basics/
target-heart-rates ; Wendy Bumgardner, "How

to Reach the Anaerobic Zone during Exercise,’

VeryWellFit, Aug. 30, 2019, verywellfit.com/

anaerobic-zone-3436576.

44. Two thousand years ago, a Chinese
surgeon named Hua Tuo prescribed only
moderate exercise to his patients, warning

them: "The body needs exercise, only it must
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not be to the point of exhaustion, for exercise
expels the bad air in the system, promotes
free circulation of the blood, and prevents
sickness." The most efficient state of exercise
where we reap the most benefits, Maffetone
found, was around or below 60 percent of
maximum capacity. The Cooper Institute, a
research foundation that for 50 years has been
studying the links between physical activity
and chronic disease, has found that exercising
at 50 percent leads to massive gains in aerobic
fitness, improved blood pressure, prevention
of various diseases, and more. Several other
studies over the past several decades confirm
this. Meanwhile, overexercising above 60
percent, toward that anaerobic zone, has been
shown to induce a stress state, increased
cortisol, adrenaline, and oxidative stress.
Charles M. Tipton, "The History of 'Exercise Is

Medicine' in Ancient Civilizations," Advances

in Physiology Education, June 2014, 109-17,
Helen Thompson, "Walk, Don't Run," Texas
Monthly, June 1995, texasmonthly.com/
articles/walk-dont-run ; Douillard, Body, Mind,

and Sport, 205; Chris E. Cooper et al.,
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"Exercise, Free Radicals and Oxidative Stress,"

Biochemical Society Transactions 30, part 2

(May 2002): 280—Ab.

45. Peter A. Shapiro, "Effects of Nasal
Obstruction on Facial Development," Journal
of Allergy and Clinical Immunology 81, no. 5,
part 2 (May 1988): 968; Egil P. Harvold et al.,
"Primate Experiments on Oral Sensation and
Dental Malocclusions," American Journal of

Orthodontics & Dentofacial Orthopedics 63,

no. 5 (May 1973): 494—-508; Egil P. Harvold et
al., "Primate Experiments on Oral Respiration,"

American Journal of Orthodontics 79, no.

4 (Apr. 1981): 359—72; Britta S. Tomer and

E. P. Harvold, "Primate Experiments on
Mandibular Growth Direction," American
Journal of Orthodontics 82, no. 2 (Aug. 1982):
114-19; Michael L. Gelb, "Airway Centric TMJ
Philosophy," Journal of the California Dental
Association 42, no. 8 (Aug. 2014): 551-62;
Karin Vargervik et al., "Morphologic Response
to Changes in Neuromuscular Patterns
Experimentally Induced by Altered Modes of

Respiration," American Journal of Orthodontics
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85, no. 2 (Feb. 1984): 115—V¥.

46. Yu-Shu Huang and Christian Guilleminault,
"Pediatric Obstructive Sleep Apnea and

the Critical Role of Oral-Facial Growth:
Evidences," Frontiers in Neurology 3,
no.184(2012), frontiersin.org/articles/10.3389/
fneur.2012.00184/full ; Anderson Capistrano et
al., "Facial Morphology and Obstructive Sleep

Apnea," Dental Press Journal of Orthodontics

20, no. 6 (Nov.—Dec. 2015): 60—%Y

47. A few of the better studies: Cristina
Grippaudo et al., "Association between Oral
Habits, Mouth Breathing and Malocclusion,"
Acta Otorhinolaryngologica Italica 36, no.

5 (Oct. 2016): 386—94; Yosh Jefferson,
"Mouth Breathing: Adverse Effects on Facial
Growth, Health, Academics, and Behavior,"
General Dentistry 58, no. 1 (Jan.—Feb. 2010):
18-25; Doron Harari et al., "The Effect of
Mouth Breathing versus Nasal Breathing on
Dentofacial and Craniofacial Development in

Orthodontic Patients," Laryngoscope 120, no.

10 (Oct. 2010): 2089—93; Valdenice Aparecida
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de Menezes, "Prevalence and Factors Related

to Mouth Breathing in School Children at the

Santo Amaro Project—Recife, 2005," Brazilian

Journal of Otorhinolaryngology 72, no. 3

(May—June 2006): 394—9A.

48. Patrick McKeown and Martha Macaluso,
"Mouth Breathing: Physical, Mental and
Emotional Consequences," Central Jersey
Dental Sleep Medicine, Mar. 9, 2017,

sleepapnea-dentist- nj.info/mouth-breathing-ph

ysical-mental-and-emotional-consequences/.

49. W. T. McNicholas, "The Nose and OSA:
Variable Nasal Obstruction May Be More
Important in Pathophysiology Than Fixed
Obstruction,” European Respiratory Journal 32
(2008): 5, erj.ersjournals.com/content/32/1/3 ;
C. R. Canova et al., "Increased Prevalence

of Perennial Allergic Rhinitis in Patients with

Obstructive Sleep Apnea," Respiration 71

(Mar.—Apr. 2004): 138—43; Carlos Torre and
Christian Guilleminault, "Establishment of

Nasal Breathing Should Be the Ultimate Goal to
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Secure Adequate Craniofacial and Airway

Development in Children," Jornal de Pediatria

94, no. 2 (Mar.—Apr. 2018): 101—M.

50. Sleep apnea and snoring are common
bedfellows. The more and louder we snore,
the more the airways become damaged and
the more susceptible we are to sleep apnea.
Farhan Shah et al., "Desmin and Dystrophin
Abnormalities in Upper Airway Muscles of
Snorers and Patients with Sleep Apnea,”
Respiratory Research 20, no. 1 (Dec. 2019): 31.
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