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Pedometer accuracy/reliability measures
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Crouter et al., 2005

stride #

(uniaxially accelerometric)

(electromechanical circuit based)
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Final pedometry issues


– no discrimination of weight lifting, gradient legged locomotion, cycling, 
swimming, rowing;


– shoe or ankle accelerometric pedometer -> stride #
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First generation

Rationale


a <- F (= m x a) <- by paying ME

Placement


waist but also chest, back, wrist, ankle
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– A piezo-electric or -resistive sensor;


- -> “counts” number, intensity;


- no isometric force
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Mathiee et al., 2004
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Mathiee et al., 2004
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Chen et al., 2005

Accelerometer
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Mathiee et al., 2004

Accelerometer
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Accelerometer

– Uniaxial accelerometer -> -59% children DLW ME;


-59÷-50% old men DLW ME;


+50÷+60% old claudicants DLW ME;


-59% young women weekly DLW nME;



- Triaxial accelerometer -> +12÷+49% V’O2 locomotion ME;


-21÷-8% V’O2 gradient walking ME;


-68÷-53% V’O2 cycling ME;


-45÷-35% V’O2 daily activity ME;


-35% young women weekly DLW nME
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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
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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



measures

52

Accelerometers

Santos-Lozano et al., 2013
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Accelerometers

Santos-Lozano et al., 2013
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ActicalActiwatch ->

Actitrac Biotrainer
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Nokia N79

Carlson Jr et al., 2012
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Accelerometers
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– Lifson et al., 1955;


– (small animals) 1975;


- validation by Scholler et al., 1982;


- (premature infants, children, pregnant and lactating women, elderly, obese 
people, hospitalized patients);


– subject is administered a dose of stable isotope 2H218O, which (2H, 18O) 
equilibrates relatively quickly with body water (H, O);


– 2H is eliminated as 2H2O (breath, urine, sweat, perspiratio insensibilis), while the 18O is 
eliminated either as H218O (breath, ...) and as C18O2 (breathe only);


– difference between the two rates of elimination -> V’CO2 -> ME


