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Who	am	I?

• Joost Oomen
• Movement	Science	and	Biological	Health	Science	(UM)
• PhD	Human	Biology	(Genetic	variation	in	energy	expenditure)	(UM)
• Lecturer	/	Researcher	Fontys School	of	Sport	Studies

• Measuring	(in)activity	in	real	life
• And	laboratory	setting
• Behaviour	changes	in	human	(in)activity

• Sports	and	activity	minded	in	general
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Physiology

• Human	Body
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Physiology	and	Health
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Health	related	physical	activity	(NNGB)

For	adults	based	on	daily	movement	of	the	body	to	exceed	200	kcal	
above	resting	energy	metabolism
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Energy	metabolism
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Health	related	physical	activity	(NNGB)

• For	adults	based	on	daily	movement	of	the	body	to	exceed	200	kcal	
above	resting	energy	metabolism

• Problems	with	this	definition?
• How	to	measure	resting	energy	expenditure?
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Health	related	physical	activity	(NNGB)

• For	adults	based	on	daily	movement	of	the	body	to	exceed	200	kcal	
above	resting	energy	metabolism

• Problems	with	this	definition?
• How	to	measure	resting	energy	expenditure?
• How	to	measure	moving	energy	expenditure?
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Activity	energy	expenditure
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Alternative
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Free	living	possibility
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Rather	impractical	in	real	life	situations	BUT

Cheesay (1989)
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So	heart	rate	could	be	an	alternative?
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Heart	rate	dependent	of….?

• Metabolism
• Age
• Trained	status
• Stress
• Medicine
• …………….
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Not	only	heart	rate…….	Combination	with?

www.camntech.com
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Accelerometer
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Branched	chain	equation

www.camntech.com
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This	method	is….

• Valid
• Accurate

But….
• Needs	individual	calibration
• Stickers	are	not	user	friendly
• Not	ideal	for	consumer	market
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And	only	an	accelerometer?

Levine (2001)
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Basic	physics

F	=	m	*	a

W	=	F	*△s

W=	m	*	a	*	△s
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To	be	able	to	inform	user	about	NNGB

For	adults	based	on	daily	movement	of	the	body	to	exceed	200	kcal	
above	resting energy	metabolism
• Formula	Harris	and	Benedict

To	calculate	energy	expenditure	from	body	movement	you	need:
• Body	Mass
• Accelerations
• Distance
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Activity	Trackers
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Actigraph
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Data	output
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But…..

• Only	valid	when	whole	body	moves
• No	good	distinction	between	kind	of	movements
• Distance	not	easy	to	measure	without	GPS	or	being	indoor	(issue	with	
all	accelerometers)
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Problems	with	MET

• By	definition	1	MET	=	3,5	ml	O2/kg/min	(Rest)
• Measured	in	rest	in	1	subject	(age	40,	weight	70	kg)
• Resting	metabolic	rate	more	dependent	on	muscle	mass	than	body	
weight
• Overestimation	of	20-30%
• Individual	‘calibration’	necessary
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Alternative

• Accelerations	at	(multiple)	or	(different)	loci	on	the	body
• Determine	movement	/	position
• Determine	intensity	of	movement
• Calculate	Energy	Expenditure
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Pattern	recognition

• Orientation	in	the	gravity	field	(Standing,	sitting,	lying)
• Identify	the	movement	(walking,	running,	cycling)
• Intensity	of	the	movement
• Calculation	of	the	energy	expenditure	(based	on	resting	energy	
expenditure	to	correct	for	individual	differences)
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Things	to	take	into	account

Hardware
• Communication	possibilities	(with	phone	or	between	multiple	
devices)
• Gravitation	maximum(2G-8G)
• Frequency	rate	(12-50	Hz)
• Storage	capacity
• Battery	life	(depends	on	all	of	the	above)
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Things	to	take	into	account

Software
• EPOCH	(averaging	time)
• BOUTS	of	activity (blocks	of	minutes)
• Output	customizable?
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Sedentary	behaviour
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Health	impact	of	sedentary	behaviour
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How	to	measure	sedentary	behaviour	with	an	
accelerometer?
• Where	to	locate?
• How	to	determine	that	you	are	sitting?
• How	long	of	consecutive	sitting	is	unhealthy?
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Introduction Activ8
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Introduction Activ8
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Introduction Activ8



Steven Vos & Joost Oomen |  steven.vos@fontys.nl |  s.vos@tue.nl | j.oomen@fontys.nl

Introduction Activ8
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Introduction Activ8
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Example	dashboard
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Example	dashboard
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Things	to	know	before	you	start

• Target	group
• IT	capabilities
• Willing	to	upload	frequently
• Willing	to	charge	battery	frequently
• What	behaviour	do	they	want	to	change

• Accuracy	or	feasibility?
• Hardware	possibitilies (Size,	Frequency,	Sensitivity,	Battery)
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Questions	regarding	the	user?

• What	works	for	the	individual	user?	What	motivates	him/her?
• What	kind	and	amount	of	information	does	the	user	need?
• How	can	the	user	interface	reach	all	goals?


