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Relationship between vertical acceleration and energy ...

... can be chosen: 1 sec to 1 min. Expensive devices, but automated analysis. Counts somehow artificial unit ... Feedback can alter behavior. â€¢ Only walking and ... 
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Pedometer vs. Actigraphs Advantages and Disadvantages 20.01.2011, Epalinges Martin Rumo Scientific Collaborator, Performance Branch Swiss Federal Institute of Sports, Magglingen



Outline • Historical outline • Accelerometer-based monitoring devices • Actigraphs • Pedometers



• Combining the two • Future Trends
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What do we want to measure? “Any bodily movement produced by the contraction of skeletal muscle that increases energy expenditure above a basal level.” CDC Definition Physical Activity
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Dimensions of Physical Activity Type Context Intensity Bundesamt für Sport BASPO / EHSM / Ressort Bewegung und Gesundheit Messmethoden zur Erhebung der körperlichen Aktivität



Frequency Duration



Historical outline • Lauter et al. 1926: first use of pedometers • Brouha et al. 1958: Relationship between vertical acceleration and energy expenditure (principle of counts) • Schulmann et al. 1959: Actometer to measure hyperactivity in children • Montoye et al. 1965: Introducing questionnaires
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Historical Outline • ... until 1970 most epidemiological studies were done used occupational classification • ... and until the 21. century questionnaires were the only feasible method for large studies
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Literature Pubmed search: Physical Activity AND .... 300
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How to evaluate a method? Time between to measurements



Accuracy



Feasibility
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Accelerometer



acceleration [g]



• Modern pedometers and Actigraphs both rely on the measurement of acceleration
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Extracting Information about Physical Activity



Signal: 25 - 100 Hz



Filter: 0.5 - 5 Hz



raw



removing noise



Feature: 1 Sek 1 Min



e.g. steps, counts
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Classification: 1 Sek 1 Min



Activity levels, Activity type



Actigraphy Filter: 2-3 Hz



acceleration [g]



vertical acc: 33 Hz



time [sec] Bundesamt für Sport BASPO / EHSM / Ressort Bewegung und Gesundheit Messmethoden zur Erhebung der körperlichen Aktivität



integrating absolute values



Counts: 1 sec 1 min



Actigraphy Filter: 2-3 Hz



acceleration [g]



vertical acc: 33 Hz
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integrating absolute values



Counts: 1 sec 1 min



Actigraphy Filter: 2-3 Hz



integrating absolute values



Counts: 1 sec 1 min



acceleration [g]



vertical acc: 33 Hz



Size of the area correlates with energy expenditure time [sec] Bundesamt für Sport BASPO / EHSM / Ressort Bewegung und Gesundheit Messmethoden zur Erhebung der körperlichen Aktivität



Regression models lead to cut-off points MET (4.18 kJ/kg/h)



Freedson et al. (1998)



Hendelmann et al. (2000)



Swartz et al. (2000)



500 CHF)
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Pedometer vertical acc



Filter



acceleration [g]



peak detection
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Zero crossings, peak detection



Steps



Accuracy for measuring distance walked



Figure 3: Effects of treadmill walking speed on percentage of actual steps taken, as recorded by three electronic pedometers (n=10, Mean + SE). a = significant difference between Yamax and Eddie Bauer (P 
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