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Calories Burned While Running and Walking by C. D. Chester
The American Council on Exercise published and revised their Physical
Activity Calorie Counter1 recently. With this I thought I’d attempt to make some
formula accurately representing their data.
The first thing to note is that the calculator factors in weight on a linear
scale.2 The second thing to note is that to accurate get data you must use the 300 lb.
and 4h setting on the calculator.3

I found that using a Power Regression model was the most accurate.4 I
compared it with a Quadratic, Linear, Exponential, and Inverse Regression Model
and this was the only model that fits that narrative of Olympian coaches.5 ACE’s
calorie counter only went up to 10 MPH, but mine goes to 23 MPH for the fact of
accommodating sprinting.6 The model yielded this result7:
𝐶𝑃𝑀 ≈

0.887017037(𝑊)[(𝑀𝑃𝐻)1.0029229 ]
; 5 ≤ 𝑀𝑃𝐻 ≤ 23
72

CPM – Calories Burned per Minute
MPH – Running Speed in MPH
W – Weight in lb.’s

Physical Activity Calorie Counter
https://www.acefitness.org/education-and-resources/lifestyle/tools-calculators/physical-activitycalorie-counter
2 For instance, the calculator says you burn 2 times the calories if you weight twice as much. You can
generalize to whatever scale you want to.
3 I say this because the calculator only gives integers back and the linear scaling factor means there
may be (there was in many cases) a fractional remainder.
4 The model achieved 99.6% accuracy.
5 The faster you run the more calories you burn; thus, it doesn’t plateau (Exponential Regression) or
reach a peak and drop off (Quadratic Regression).
6 23 MPH yields a 100m time of ≈ 9.7𝑠.
7 Refer to Figure 1 for more data.
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Using a similar methodology for walking yielded this8:
𝐶𝑃𝑀 ≈

𝑊[(194568)[(𝑀𝑃𝐻)2 ] − (739284)(𝑀𝑃𝐻) + (1276624.8)]
; 2 ≤ 𝑀𝑃𝐻 ≤ 5
504

CPM – Calories Burned per Minute
MPH – Walking Speed in MPH
W – Weight in lb.’s

If you are wondering why these formulas “look different” from the regression
model guidelines it is that the regression models were for a 300 lb. person doing the
exercise for 4h, while this formula yields a generalized version. This is accomplished
by dividing the model’s output by 72,000.9 I should note that these formulas are
within about 5% of ACE’s calorie counter.10 To conclude, remember that these are
estimates, and may vary greatly from the actual calories burned. ACE’s calculator
just models the average calories burned according to their data, just as I modeled of
their data to create my own generalized estimation.

Refer to Figure 2 for more data. Also, the most accurate model for this problem was Quadratic
Regression. It achieved 99.6% accuracy. For extra clarification, no round off was used as the
decimals in the regression repeat.
9 72000 = 4 × 60 × 300
10 I tested around 100 numbers, and few reached up to a 4-5% difference from ACE’s output.
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FIGURE 1
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FIGURE 2

