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UNIT 1 – INTRODUCTION

TOPIC – ASSESSMENT OF ENERGY EXPENDITURE BY OXYGEN CONSUMPTION
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 By monitoring oxygen consumption, researchers and ergonomists can assess the metabolic demands of

specific activities, evaluate the efficiency of workstations, and design interventions to optimize energy

expenditure.

 The relationship between oxygen consumption (VO2) and energy expenditure is based on the

assumption that, under normal physiological conditions, the body primarily relies on aerobic

metabolism, where oxygen is used to oxidize substrates for energy production.

 The overall process is represented by the respiratory exchange ratio (RER) or respiratory quotient

(RQ), which is the ratio of carbon dioxide produced (VCO2) to oxygen consumed (VO2).
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Respiratory Quotient
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Energy Expenditure (EE) = (3.941×VO2 ​+ 1.11×VCO2)×caloric equivalent for oxygen

In this equation:

• EE is the estimated energy expenditure in kilocalories per minute.

• VO2 is the volume of oxygen consumed in liters per minute.

• VCO2 is the volume of carbon dioxide produced in liters per minute.

• The caloric equivalent for oxygen depends on the assumed respiratory quotient (RQ).

• Caloric Equivalent for Oxygen = 5.0 kcal/LO2
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Respiratory Exchange Ratio
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Techniques of Measuring Oxygen Consumption
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Oxygen Consumption Rate
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