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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).�

general introduction
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– Biomechanics is the physics of exercise/
sport (mechanics, kinematics, statics, kinetics/dynamics):


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)

general introduction

The two sides of the same coin
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Back to (my) February 2006...
general introduction
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Then what?
general introduction
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– “coin” = any specific exercise/sport action;

physical activity (PA) “side” = biomechanics/
mechanics of action;

metabolic expenditure (ME) “side” = chemistry/
metabolism of action

The two sides of the same coin/2

general introduction
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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

general introduction
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Physical activity requires metabolic expenditure
general introduction
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PA & ME
general introduction

Lamonte et al., 2001
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PA & ME
general introduction

Lamonte et al., 2001
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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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PA & ME
measures

Schutz et al., 2001
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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

Gold 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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PA & ME
measures

V’O2, DLW issues

– ->ME;

– (mass?);

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

Luckily eff≈constant

– human species;

– walking main activity

HR issues

– ->ME (=kHR);

– <-external factors (e.g., stress, activity kind);

– latency 47



Specific measures
measures

Observation issues

– simple, immediate;

– operator, video shooting;

– privacy?

– time taking (post-processing)

Self-report diaries, questionnaires issues

– cheap;

– time taking (post-processing)

– correlation w/DLW higher than HR
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Specific measures
measures

Common questionnaires

- Physical Activity Scale for the Elderly (PASE);

- Baecke questionnaire;

- Five-City questionnaire;

- Tecumseh questionnaire;

- Minnesota Leisure Time Physical Activity Questionnaire (MLTPA);

- Framingham questionnaire;

- Yale Physical Activity Survey (YPAS)

Ainslie et al., 2003
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Portable devices for measuring physical activity and 
metabolic expenditure

A HUGE topic!

(02/10/2019 & only 

2019) 55 items!!!
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Elite athletes’ off-training PA
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Used device
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Results

53



Specific measures
measures

Pedometry features

– waist;

– ->steps

Pedometer kinds

– electromechanical circuit based;

– electromagnetic circuit based;

– uniaxially accelerometric;

– ankle, shoe 1, 2 uni-, biaxially accelerometric

Pedometry issues

– steps (i.e., most common PA kind m.u.) number;

– Japan standard Max e 3%
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Specific measures
measures

How many steps/day are enough?

– 10,000 (Hatano, 1993);

– Tudor-Locke et al., 2004:

- <5,000 sedentary lifestyle;

- 5,000 ÷ 7,499 typical daily activity that does not include exercise or sports 

and can be defined poorly active;

- 7,500 ÷ 9,999 includes a bit of extra-work (and/or fatiguing work) and can 

be defined a little active;

-> 10,000 active lifestyle;

-> 12,500 very active lifestyle
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Accuracy and precision
measures

Good accuracy,

poor trueness,

poor precision

Low accuracy,

poor trueness,

good precision
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Accuracy and precision
measures

Good accuracy,

poor trueness,

poor precision

Low accuracy,

poor trueness,

good precision
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