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When you hear the word ergometry, the mind instantly focuses 
on cycling.  While this is natural, cycling is not the only means of 
quantifying work and power during exercise.  In fact, one of the 
earliest methods of ergometry concerns moving one’s body 
mass against gravity by walking or running up stairs. 
 
When you stop to think about it, movement almost always 
involves some form of translation of a mass against gravity.  The 
two components combine to compute as work, and there we 
have the basic ingredients for the science of ergometry.  This 
movement does not have to be of the entire body.  Moving a 
limb while sitting in a chair also involves physical work, and is an 
example of ergometry if the limb mass and the distance moved 

against gravity are known.  Of course, issues get more complex when dealing with body 
part movement vs. whole body movement, but I think the point made is very clear.  
Understanding exercise physiology means first of all understanding how we can 
quantify movement, of which exercise is a good example.  When we understand how 
we can express exercise in scientific units of work or power, then we now have an 
expression that allows us to compare different exercise conditions. 
 
Ergometry is a science concerning the measurement of work.  Therefore, to 
understand ergometry you must first understand the physical principles that define work. 
 
Work is performed when force is applied against gravity, as defined in Equation 1. 
 

( ) ( ) ( )DceDisFForceWWork tan×=     Equation 1 
  
Exercise always requires cellular biological energy expenditure due to energy transfer 
from chemical to mechanical energy.  However, pay special attention to the clarification 
given for the force component of the work definition; that it has to be applied against 
gravity.  When exercise or physical activity is performed by the body, only the activity 
that involves physical work (force applied against gravity causing movement) is 
conducive to calculations of the physical capacity of work during exercise.  Thus, 
ergometry can only be used when force is applied against gravity.  As such, only a 
subset of exercise equipment supports the accomplishment of physical work.   
 
A device that measures physical work is called an ergometer.  Based on the content 
above, this means that a subset of exercise equipment can also be called egometers.  
Providing some examples of exercise ergometers will be helpful here. 
 
One of the first exercise modes used for ergometric principles was the bench step.  
During bench stepping, a subject steps up to, on, and then down from a bench of known 
height at a known and consistent step rate.  Calculations of work from bench stepping 
are provided in Equation 2. 
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A good set of reference work computations is as follows.  Twenty min of bench stepping 
a 0.25 m bench, at 20 steps/min, for an 80 kg person, is 800 kgm.  Different units of 
work or power can be interconverted, and on eonly has to resource one of the on-line 
conversion websites to reveal this (http://www.unitconverters.net/).  Thus, kgm can be 
converted to Kcals and kjoules. 
 
The difference between work and power is simple.  Power is equal to work per unit of 
time, as expressed in Equation 3. 
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For biological systems, the unit of time is a minute (min).  Thus, for the 800 kgm work 
example above, as this was performed in 10 min, then power would have been 80 
kgm/min (800/10).  Within the field of exercise physiology, the main unit of power for 
ergometry is the Watt. 
 
 Glossary Words 
 
Ergometry a science concerning the measurement of work. 
 
Work when force is applied against gravity. 
 
Ergometer a device that measures physical work. 
 
Bench step one of the earliest exercise ergometers, where physical work is computed 
based on the subjects weight, the step height and the rate of stepping. 
 
kgm a unit of work as derived from an ergometer. 
 
Power work per unit time, such as a minute for exercise applications. 
 
Kcals the heat needed to raise 1 kg of water 1 °C. 
 
Kjoules 1,000 joules, where 1 calorie = 4.168 joules. 
 
Watt a unit of power which equals 1 joule/s or 6.118 kgm/min. 
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