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The Science of Heart Rate and 

Step Tracking

Sally Edwards, MS, MBA 

• Founder & CEO Heart Zones, Inc 
• Author 
• Professional Triathlete 
• App Developer 
• Wearable / Heart Rate Monitor Expert 
• Creator of the Original Heart Rate Training 

Programs and Zone Training 
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Sally’s Personal History 

1960 Age 13, decided I wanted to be a PE Teacher

1969 UC Berkeley - before Title IX

1970 Volunteer in Viet Nam during the War

1972-1975 California Physical Education Teacher

1974 Lost a student “on my watch”

1976 Co-Founded Fleet Feet Sport

1990 Wrote First Book on Heart Rate Training

1993 Founded: Heart Zones, Inc.

2013
Transformed the Company into a Technology Company with 

NPE Engineering & Stillwater School District

2015
First Heart Zones PE Certification-Westonka School 

District
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The Past

An early commercial ECG device circa1911
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The Start of Wearables
https://www.youtube.com/watch?v=qbK-Bo3k9KQ

The First Wearable: Finnish Olympic committee contracted an Oulu University in 1977 

to provide them with portable heart rate to train Nordic skiers for the Olympics. 

“TEchnopolis” grew out of this and Polar spun off in 1982

https://www.youtube.com/watch?v=qbK-Bo3k9KQ
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Where Did the Formula Come From?
Maximum Heart Rate Age Adjusted Formula

220 Minus Age = Maximum Heart Rate

Sally Edwards Calculation Example: 

Tested Max =      195 bpm 

220 - 68 years = 152 bpm

                                         43 BPM ERROR

Maximum heart rate is based on a formula that uses 

 an average not individual maximum heart rate

http://heartzones.com/blog/2011/02/25/remove-max-heart-rate-
formulas-from-the-text-books-heart-zones-founder-says-enoughs-
enough/

http://heartzones.com/blog/2011/02/25/remove-max-heart-rate-formulas-from-the-text-books-heart-zones-founder-says-enoughs-enough/
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Bill Haskell, MD

Myth #1. Formulas for Fitness Work

http://www.thefactsaboutfitness.com/research/max.htm   

http://www.thefactsaboutfitness.com/research/max.htm
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The Formula is Useless

 GELLISH, RONALD L.; GOSLIN, BRIAN R.; OLSON, RONALD E.; McDONALD, 

AUDRY; RUSSI, GARY D.; MOUDGIL, VIRINDER K. Longitudinal Modeling of the 

Relationship between Age and Maximal Heart Rate Medicine & Science in Sports & 

Exercise. 39(5):822-829, May 2007.

        Thus, although the HR max-prediction model of 

220 - age has become well established in the medical 

literature and is used widely in clinical and fitness 

settings, its validity is uncertain.

http://www.ncbi.nlm.nih.gov/pubmed/17468581

http://www.ncbi.nlm.nih.gov/pubmed/17468581
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Using Max Heart Rate for Kids

Maximum heart rate for children: The 220-age 
equation does not predict maximum heart rate 
in children and adolescents.

http://www.ncbi.nlm.nih.gov/pubmed/21569015

Dev Med Child Neurol. 2011 Sep;53(9):861-4. doi: 

10.1111/j.1469-8749.2011.03989.x. Epub 2011 May 13.

http://www.ncbi.nlm.nih.gov/pubmed/21739069

http://www.ncbi.nlm.nih.gov/pubmed/21739069
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What Do We Use to Measure?

Assess Each Student- Automated
• Field Tests for Peak Heart Rate

• Field Tests for  Threshold Heart Rate
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ZONING and Threshold Training
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Myths

• Exercise Science is Riddled with Myths

• The Power of Science-based Programs

• Carl Foster, Ph.D. Story
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The Myth of the Target Zone
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Multiple Zones/Multiple Benefits
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Myth #3   10,000 Steps*

Back in the early 

1960s in Japan a 

professor at the 

Kyushu University of 

Health and Welfare, 

Dr. Yoshiro Hatano

10,000 

steps 

equals 

roughly 

about 5 

miles

*Revisiting How Many Steps are Enough? July 2008 - Volume 40 - Issue 7 - pp S537-S543
doi: 10.1249/MSS.0b013e31817c7133

http://www.ncbi.nlm.nih.gov/pubmed/18562971

http://www.ncbi.nlm.nih.gov/pubmed/18562971
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The Science of Heart Rate

• Zones Training: No Target Heart Rate Zone

• Types of Zones: Anchor Points of Max or Threshold

• Biochemistry: Metabolic Rates & Fuel Types

• Physiology: Cardiac Output/Heat/Environment Stressors

• Anatomy: Heart size - Hummingbirds and Elephants

What’s Your Maximum 
Heart Rate?   

http://heartzones.com/blog/

2009/04/14/what-is-your-

maximum-heart-rate-

hummingbird-or-whale/

http://heartzones.com/blog/2009/04/14/what-is-your-maximum-heart-rate-hummingbird-or-whale/
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Thank You

Sally Edwards

Heart Zones, Inc.

The Smart Fitness Technology 
and Education Company

2636 Fulton Avenue 

Sacramento, CA 95821

www.HeartZones.com

http://www.HeartZones.com

