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HR measure issues

– HR <- environmental temperature and humidity, hydration status, posture, 
illness, stress, type of exercise (w/upper limbs or lower ones, continuous or 
intermittent), gender, age, body mass;

– w/≈3’ latency
but...

– pedometer/accelerometer -> level legged locomotion;


no exercise with upper limbs, walking and 
running on soft ground or on slopes, cycling, 
swimming, rowing;


– pedometer/uniaxial accelerometer -> no over 9 km/h running
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HR measure issues

– (HR ≥ 90 bpm or ≥ 60% HRMax) ME = k HR;

– -30% daily ME;

(partial) answer:

– FLEX HR method (Spurr et al., 1988): ME = k HR (subject, activity specific) use 
only @external load/HR > FLEX HR, i.e., average between maximum value 
during rest or sedentary activity, and minimum value during light activity;

– i.e., (HR < FLEX HR) ME = rME, (HR > FLEX HR) ME = k HR;

- -17÷+20% daily DLW ME
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–> beat to beat recording -> HRV
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– direct calorimetry in metabolic chamber;

– indirect calorimetry, respirometry @closed/open circuit -> V’O2, V’CO2, ...;

– < 8h



measures
V’O2 measure

50



measures
V’O2 measure

51



measuresV’O2 measure

52

in originale, video, qui x ovvi motivi, rimosso
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Accelerometer
Accelerometer issues

– PROPRIETARY ALGORITHM (i.e., “how from counts to 
ME?”);

– need for custom developed software...
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Accelerometer
Accelerometer issues

– From linear to non-linear ME=f(counts) -> 3D accelerom. -50->-3% nME

Chen et al., 2005
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Caltrac -> TriTrac-R3D -> RT3

ActiGraph 71-64/-256 -> ActiGraph GT1M

->

->

ActiGraph GT3X
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Accelerometers

Santos-Lozano et al., 2013
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Accelerometers

Santos-Lozano et al., 2013
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Accelerometers

Santos-Lozano et al., 2013


