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Some definitions�

– Physiology is the scientific study of function in living organisms; �
– Metabolism is the set of life-sustaining chemical transformations within the 
cells of living organisms (also to support energetically locomotion); �
– Bioenergetics is the subject of a field of biochemistry (and physiology) that 
concerns energy flow through living organisms; �
– Energy balance is the biological homeostasis of energy in living organisms; �
- Energy intake = internal heat produced + external work + storage; �

– Biomechanics is the scientific study of how living organisms move (including 
locomotion).�
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– Biomechanics is the physics of exercise/
sport (mechanics, statics/dynamics, kinematics/kinetics):



biomechanics deals with the correct management of 
motion, force, momentum, levers and balance, to 
improve technique and reduce injury risk;



– bioenergetics is the chemistry of 
exercise/sport (exercise/sport metabolism)
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3



Back to (my) February 2006...
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Then what?
general introduction
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– ‘coin’ = any specific exercise/sport action;


physical activity (PA) ‘face’ = biomechanics/
mechanics of action;


metabolic expenditure (ME) ‘face’ = chemistry/
metabolism of action

The two faces of the same coin/2
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Physical activity
Any bodily movement produced by the contraction of skeletal muscle;


but... isometric contraction?


therefore: bodily movement + isometric contraction = PA
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Physical activity requires metabolic expenditure
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PA & ME
general introduction

Lamonte et al., 2001
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PA & ME
general introduction

Lamonte et al., 2001

10



PA & ME
measures

Schutz et al., 2001

Measures


– accelerometry (counts/u.t.);


– HR:



- HR (bpm), nHR (bpm), HRR (%);


– V’O2 (metabolic chamber or open circuit):



- V’O2, nV’O2, PAL.
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measures

Schutz et al., 2001

12



PA & ME
measures

Tudor-Locke et al., 2001

Direct measures


– pedometry;


– accelerometry;


– V’O2;


– DLW;


– observation;


– self-report diaries

Indirect measures


– HR;


– anthropometry;


– questionnaires;


– oth. metabolic measures;


– oth. fitness measures
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PA & ME
measures

Tudor-Locke et al., 2001

Golden standard


– V’O2 (middle term);


– DLW (long term);


– observation

Secondary measures


– pedometry;


– accelerometry;


– HR

Subjective measures


– self-report diaries;


– questionnaires
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PA & ME
measures

Accelerometry issues


– ->PA;


– activity kind? (e.g., gradient locomotion, cycling);


– specific activity efficiency? (PA/[ME-rME])

Pedometry issues


– ->(most of) PA (i.e., walking);


– other activities?
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