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Abstract	

The	negabve	consequences	of	a	lack	of	physical	acbvity	during	a	workday	are	already	known	

for	a	long	bme.	The	temporary	lockdown	during	the	Corona	crisis	in	2020	in	the	Netherlands	

brought	the	exisbng	sedentary	behavior	problem	of	workers	in	a	new	daylight.	The	period	in	

which	 this	 thesis	 was	 wrigen,	 seemed	 to	 be	 the	 right	 moment	 to	 invesbgate	 whether	 a	

toolkit	with	self-seing	nudges	could	sbmulate	workers	with	a	sedentary	profession	to	have	

more	physical	acbvity	during	a	normal	workday.	The	toolkit,	which	consists	of	several	phone	

nudges,	has	been	developed	together	with	Duwtje,	a	research-	and	consultancy	firm	in	the	

field	 of	 behavioral	 change.	 Mulbple	 behavioral	 techniques	 were	 applied:	 social	 norms,	

implementabon	 intenbon,	 habit	 formabon,	 acbve	 and	 passive	 reminders,	 role	models	 and	

social	 commitment.	 Randomized	 controlled	 trials	 (RCT’s)	 showed	 no	 significant	 (posibve)	

effect	of	effect	of	using	the	toolkit	on	physical	acbvity	during	a	workday.	Nevertheless,	 the	

insignificant	effect	was	in	the	right	direcbon.	The	addibonal	qualitabve	analysis	gives	reasons	

to	believe	that	replicabon	of	this	study	in	the	future,	with	minor	modificabons	and	a	bigger	

sample	 size,	 might	 lead	 to	 finding	 significant	 (posibve)	 effects	 of	 self-seing	 nudges	 on	

physical	acbvity.		

Key	 words:	 Physical	 acbvity,	 nudges,	 behavioral	 change,	 social	 norms,	 implementabon	

intenbon,	habit	formabon,	reminders,	role	models,	social	commitment,	RCT’s.	

Abbreviabons	used	

Physical	acbvity	=	PA	

Randomized	controlled	trials	=	RCT’s	

Default	mode	network	=	DMN	

Difference-in-difference	=	DID/did	

Prior	nobce	for	reader:	the	three	words	“experiment”,	“research”	and	“study”	are	all	used	in	

this	thesis	to	refer	to	(parts	of)	the	process	that	has	lead	to	the	conclusions	that	have	been	

drawn	at	the	end	of	this	thesis.	The	author	is	aware	of	the	substanbve	difference	in	meaning	

of	these	three	words,	but	has	chosen	to	use	the	tree	alternately	in	different	parts	of	the	

thesis.		
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1. IntroducUon	

During	the	Corona	crisis	in	2020,	many	people	were	forced	to	stop	working	physically	at	the	

offices	 of	 their	 employers,	 in	 an	 agempt	 to	 stop	 the	 virus	 spreading	 too	 quickly.	 The	

consequences	of	government	 intervenbons	and	their	scienbfic	advices	 to	 the	cibzens	were	

that	 millions	 of	 people	 had	 to	 perform	 all	 their	 dubes	 from	 their	 homes.	 This	 brought	

another,	already	exisbng	problem,	to	the	light.	Sedentary	behavior	starts	to	become	a	bigger	

problem	in	several	countries,	especially	 in	the	Netherlands,	where	the	author	of	this	thesis	

resides.	On	average,	Dutch	employees	sit	about	10	hours	per	day,	while	siing	more	than	4	

hours	is	already	unhealthy.	The	Dutch	people	sit	more	hours	per	day	than	any	other	country	

in	 Europe	 (TNO,	 2016).	 According	 to	 a	 publicabon	 from	 De	 Gezondheidsraad	 (2017),	 the	

health	council	in	the	Netherlands,	the	advice	is	to	have	moderate-intensive	physical	acbvity	

(PA)	 during	 30	 minutes	 for	 at	 least	 five	 days	 a	 week.	 These	 days	 do	 not	 have	 to	 be	

consecubve	days	and	the	30	minutes	can	be	separated	into	three	periods	of	10	minutes.	The	

difference	between	a	workday	and	a	non-workday	is	astonishing.	According	to	research	from	

Thorp	and	Dunstan	(2009)	under	Australian	retail,	office-based	and	call-center	employees,	it	

turns	out	that	these	workers	are	70%	more	sedentary	on	a	workday	than	on	non-workday.	

Besides,	 people	 with	 a	 sedentary	 job	 do	 not	 compensate	 this	 in	 non-workdays	 (Clemes,	

O’Connell	 &	 Edwardson,	 2014).	 There	 are	 several	 reasons	 why	 employers	 and	 their	

companies	 can	 benefit	 from	 increased	 PA	 of	 employees	 during	working	 hours.	 The	 grown	

sedentary	behavior	has	already	been	found	to	be	the	insbgator	of	increased	risk	to	several	of	

both	physical	and	mental	problems	(Saunders,	Chaput	&	Tremblay,	2014).	More	specifically,	

inacbvity	 seems	 to	 be	 connected	 to	 higher	 absenteeism	 and	 work	 producbvity,	 so	 an	

employer	has	plenty	of	reasons	why	it	would	be	interesbng	to	have	means	to	sbmulate	his	

employees	to	be	a	bit	more	physically	acbve	during	working	hours.		

As	people	do	have	space	and	opportunity	to	take	breaks	and	consciously	stretch	their	

legs	during	work-bme	at	the	office,	this	lies	somewhat	differently	when	they	are	working	at	

home.	 In	 the	 light	 of	 the	 forced	 working-at-home-situabon	 in	 the	 Netherlands	 due	 to	

Covid-19,	it	seems	to	be	the	right	bme	to	invesbgate	whether	this	behavioral	can	be	changed	

somehow.	 It	 can	 be	 beneficial	 for	 several	 parbes	 involved.	 Behavioral	 changes	 can	 be	

accomplished	in	mulbple	ways,	but	oten	the	details	can	make	the	difference.	According	to	

an	unpublished	survey	from	behavioral	research	and	consultancy	firm	Duwtje	(2020),	people	

are	 absolutely	 not	 unwilling	 to	 do	more	 physical	 acbvity	 during	 work-bme,	 but	 there	 are	

many	 reasons	why	 people	 do	 not	 act	 according	 to	 their	 preferences	 and	 resolubons.	 This	
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study	 will	 show	 if	 people	 can	 be	 nudged	 towards	more	 physical	 acbvity	 during	 workdays	

when	working	at	home	and	will	try	to	explain	which	elements	are	important	when	it	comes	

to	sbmulabng	people	to	be	more	physically	acbve.	

The	research	quesbon	of	this	study	is:		Can	phone	nudges	increase	physical	ac+vity	of	home-

workers	during	workdays?		

To	give	an	answer	to	this	research	quesbon,	first	some	literature	will	be	reviewed	to	explain	

what	the	consequences	of	a	lack	of	PA	are	and	exisbng	solubons	will	be	discussed.	Then	an	

explanabon	will	follow	about	how	humans	come	to	making	a	specific	decision,	why	they	can	

face	so	many	problems	on	their	way	and	how	this	can	be	affected.	Subsequently	is	overview	

of	 how	 mobvabon	 works,	 why	 it	 is	 important	 how	 people	 are	 mobvated	 and	 how	 role	

models	can	be	of	addibonal	value	here.	 	Social	norms	are	the	next	part	to	show	if	they	can	

play	a	role	in	the	solubon	of	this	problem.	Aterwards,	there	will	be	showed	what	the	core	of	

the	problem	is,	conbnuing	with	the	experimental	design	of	this	thesis.	RCT’s	will	be	used	to	

test	 the	created	 intervenbon.	The	 results	will	be	analyzed	and	a	discussion	and	conclusion	

will	be	conducted.	This	thesis	will	end	with	limitabons	and	future	research	possibilibes.		
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2. TheoreUcal	framework		

2.1. Known risks & exis0ng solu0ons for sedentary behavior 

This	first	sec+on	will	start	by	explaining	why	it	is	important	to	have	enough	physical	ac+vity	

during	 a	 day.	What	 follows	 is	 an	 overview	 of	 already	 exis+ng	 tools	 to	 decrease	 sedentary	

behavior.		

2.1.1. Health consequences of (a lack of) physical ac0vity 

The	negabve	 impact	 that	sedentary	professions	have	on	health,	was	already	known	

by	 1958,	 when	Morris	 and	 Crawford	made	 a	 comparison	 between	 siing	 bus	 drivers	 and	

walking	bcket	cugers.	The	incidence	of	cardiovascular	diseases	was	much	larger	for	the	first	

group.	The	same	was	confirmed	later	on	when	walking	postal	workers	were	compared	with	

their	 sedentary	 colleagues.	 Later	 on,	 more	 studies	 were	 conducted	 to	 show	 the	 risks	 of	

sedentary	 behavior.	 A	 very	 large	 study	 in	 Australia	 elaborated	 on	 different	 kind	 of	 risks.	

200.000	people	were	observed	during	three	consecubve	years.	People	who	reported	siing	

less	 than	4	hours	a	day	compared	to	those	siing	between	8	and	11	hours	a	day	had	15%	

decrease	 in	 all-cause	 mortality	 rate	 and	 even	 a	 40%	 decrease	 compared	 to	 people	 who	

reported	siing	more	than	11	hours	a	day	(van	der	Ploeg	et	al.,	2012).	The	first	menboned	

study	by	Morris	and	Crawford	was	later	on	confirmed	again.	Even	ater	controlling	for	leisure-

bme	 parbcipabon	 in	 moderate	 PA,	 increased	 risk	 of	 type	 2	 diabetes,	 weight	 gain	 and	

metabolic	 syndrome	 (amongst	 others)	 remained	 associated	 with	 excessive	 sedentary	

behavior.	Also	increased	risk	of	breast,	colon,	colorectal,	endometrial	and	epithelial	ovarian	

cancers	 is	 linked	 those	with	 higher	 sedentary	 behavioral	 exposure.	Not	 all	 kind	 of	 cancers	

though	 (Biswas	et	al.,	2015).	 In	 the	domain	of	mental	health,	 sedentary	behavioral	plays	a	

negabve	role.	Higher	risk	of	mental	illness	and	poorer	mental	health	go	together	with	higher	

levels	 of	 sedentary	 behavior	 (Hamer,	 Coombs,	 &	 Stamatakis,	 2014;	 Kilpatrick,	 Sanderson,	

Blizzard,	Teale,	&	Venn,	2013).	Those	in	the	highest	category	of	sedentary	behavioral	have	a	

25%	increased	chance	of	geing	depressions	compared	to	those	in	the	lowest	category	(Zhai,	

Zhang	 &	 Zhang,	 2015).	 Also	 producbvity	 seems	 not	 to	 be	 posibvely	 associated	 with	

sedentary	behavior	(Brown,	Ryde,	Gilson,	Burton,	&	Brown,	2013).	 Important	to	menbon	is	

that	most	available	evidence	provided	by	studies	show	associabons,	not	causality.		

The	brains	 are	 affected	by	 physical	 behavior	 as	well.	When	 a	 person	 is	 in	 a	 resbng	

state,	 compared	 to	 during	 cognibve	 tasks,	 certain	 brain	 regions	 show	 significantly	 more	
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acbvity	 (Callard	 &	 Margulies,	 2014).	 This	 set	 of	 brain	 regions	 is	 called	 the	 default	 mode	

network	 (DMN).	Most	 PA	 does	 not	 require	 a	 lot	 of	 cognibve	 agenbon,	meaning	 that	 will	

sbmulate	 the	DMN.	Acbvabon	of	DMN	 is	associated	with	experiencing	 ‘free	 thoughts’	 and	

more	creabvity.	Another	effect	of	consecubve	sedentary	behavior	 is	a	reducbon	in	cerebral	

blood	flow.	A	recent	study	showed	that	walking	for	two	minutes,	every	bme	ater	30	minutes	

of	siing,	increased	brain	blood	flow	a	bit,	compared	to	the	start	of	a	session	(Carter	et	al.,	

2018).	Why	 it	 is	 important	 to	 keep	up	 the	blood	flow,	 is	because	 it	 transports	oxygen	and	

nutrients	to	the	brain,	which	is	needed	to	perform	everyday	tasks.	Reducbons	in	the	amount	

of	blood	flow	can	have	a	negabve	impact	on	cognibon.		

	 The	menboned	negabve	effects	of	a	 lack	of	PA	are	mostly	for	the	long	term.	On	the	

other	hand,	some	advantages	of	doing	enough	PA,	are	already	nobceable	on	the	short	term.	

According	 to	 a	 study	 from	 Oppezzo	 and	 Schwartz	 (2014),	 walking	 increases	 creabvity	 of	

people.	They	used	a	test	which	looks	at	the	amount	of	alternabve	uses	of	a	product	someone	

can	think	of.	People	who	were	walking	on	a	treadmill,	could	come	up	with	significantly	more	

alternabve	uses	than	people	who	were	siing.	The	average	increase	in	creabve	output	was	

60%.	Other	research	has	shown	that	a	five-minute	walk	while	being	surrounded	by	any	kind	

of	green	nature,	already	leads	to	an	increase	in	mood	(or	decrease	in	stress)	and	self-esteem	

(Barton	 &	 Pregy,	 2010).	 Beger	 mood	 was	 already	 linked	 to	 higher	 levels	 of	 producbvity	

(Berger,	Pargman	&	Weinberg,	2002).	Interesbngly,	biggest	improvements	in	mood	and	self-

esteem	were	found	with	the	smallest	increments	in	exercise	bme	(5	minutes).		

		

2.1.2. Exis0ng solu0ons for sedentary behavior 

As	the	majority	of	the	professions	requires	mostly	sedentary	behavior,	an	opportunity	

for	employers	 is	present,	 as	 they	 can	 sbmulate	employees	 to	 reduce	 the	 total	daily	 siing	

bme.	It	starts	already	before	the	workday	officially	begins,	when	employees	need	to	travel	to	

their	work.	 If	 they	 live	close,	 they	could	possibly	walk,	but	 if	 it	 is	 too	 far	away	 for	walking,	

taking	 the	bike	would	 again	 be	more	 acbve	 than	 taking	 the	 car.	 The	Netherlands	 knows	 a	

system	were	a	company	can	offer	a	bicycle	to	an	employee	in	a	financially	agracbve	way,	to	

promote	cycling	to	work	(Wet	Loonbelasbng	1964,	arbkel	13ter).	Once	the	day	has	started,	

some	acbvibes	could	be	considered	to	happen	in	a	non-sedentary	way,	 like	meebngs.	They	

somebmes	 can	 take	 place	 while	 people	 stand	 up	 instead	 of	 siing	 down	 (Knight	 &	 Baer,	

2014).	The	more	acbve	step	would	be	‘weebng’,	which	is	the	official	combinabon	of	walking	
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and	 meebng.	 There	 is	 even	 an	 official	 website	 that	 provides	 routes	 during	 talks .	 During	1

lunchbme,	 companies	 could	 offer	 a	 discount	 on	 food	 through	 a	 partnership	 with	 a	 food	

corner	in	the	neighbourhood	to	sbmulate	some	walking	during	breaks.	These	are	just	some	

examples	 that	 have	 probably	 already	 been	 implemented	 dozens	 of	 bmes	 in	 several	

companies.		

These	 solubons	 are	 mostly	 executed	 at	 a	 company	 level.	 During	 a	 lockdown-like	

situabon,	the	company	level	becomes	a	ligle	more	vague	for	home	workers,	as	there	is	not	

physical	 difference	 anymore	 for	 people	 between	 work	 and	 living	 place.	 Restaurants	 are	

temporarily	 closed,	 people	 cannot	 have	 lunch	with	 their	 colleagues	 in	most	 cases	 and	 no	

travel	 to	 work	 is	 needed	 anymore,	 meaning	 less	 PA	 in	 general.	 Does	 that	 mean	 that	 the	

employer	could	not	offer	any	handles	 to	sbmulate	his	employees	anymore?	Before	digging	

deeper	 into	 that	 quesbon,	 first	 some	more	 informabon	 is	 necessary	 about	 the	 process	 of	

why	people	do	what	they	do.	

2.2. Behavioral processes 

In	 this	 sec+on	 will	 be	 explained	 how	 and	 why	 certain	 behavior	 is	 conducted,	 what	 the	

determinants	 of	 behavior	 are	 and	 how	 the	 systems	 that	 causes	 our	 behavior	 can	 be	

influenced.	

2.2.1 Decision making by humans 

The	 leading	 mechanism	 for	 decision	 making	 processes	 is	 the	 brain.	 According	 to	

Kahneman	and	Egan	 (2011),	 the	dual-process	model	of	 the	brain	determines	what	choices	

people	make.	It	consists	of	a	twofold	system,	that	apprehends	the	world	in	two	completely	

different	ways.	System	1	is	fast,	 intuibve,	associabve	and	automabc,	which	means	it	cannot	

be	 switched	off.	The	operabons	of	 the	 system	happen	without	any	 intenbonal	 control	 and	

are	based	on	emobons	and	therefore	 impulses.	This	system	 is	 responsible	 for	 the	absolute	

majority	of	the	decisions	people	daily	make,	most	of	them	focused	on	the	short	term.	From	

now	on	we	will	 call	 it	 the	 automabc	 system.	 System	2	 is	 slow,	 deliberate	 and	 efforyul.	 Its	

operabons	happen	with	conscious	self-control:	facts	are	leading	for	decision	making.	Only	a	

minority	of	 the	decisions	 is	made	by	 this	 system	on	a	daily	basis	and	 the	 focus	 lies	on	 the	

	hgps://www.weebng.nl/	1
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long	 term.	 From	now	on	 it	will	 be	 called	 the	 rabonal	 system.	The	automabc	 system	sends	

signals	to	the	rabonal	system	which	processes	them	into	beliefs.	

Jolls,	Sunstein	and	Thaler	(1998)	discuss	three	important	‘bounds’	of	human	behavior	

that	makes	real	people	different	from	the	‘homo	economicus’,	the	fully	rabonal	person	that	

maximizes	 his	 own	 sabsfacbon	 and	 ublity.	 At	 first,	 people	 act	 according	 to	 their	 bounded	

rabonality,	meaning	they	respond	rabonally	 to	their	own	 limited	cognibve	abilibes,	as	 they	

are	not	infinite.	The	mental	shortcuts	people	take	to	deal	with	the	overflow	of	decisions	they	

have	to	make,	are	called	heurisbcs.	While	they	are	useful	on	average,	they	can	lead	to	errors	

in	 parbcular	 situabons.	 This	 all	 comes	 together	 when	 people	 may	 behave	 according	 to	

rabonal	 decision	 making,	 but	 sbll	 show	 different	 behavior	 than	 models	 would	 predict.	 In	

addibonal	 to	 bounded	 rabonality	 there	 is	 bounded	willpower.	 This	 reflects	 to	 situabons	 in	

which	human	beings	 know	 that	 the	decision	 they	make	 is	 in	 contrast	with	 their	 long-term	

interests.	A	 famous	example	 is	smokers	who	say	 that	 really	want	 to	quit	smoking,	because	

they	know	it	is	beger	for	their	health	in	the	future	(and	their	finances),	but	cannot	resist	the	

temptabon.	As	opposed	 to	bounded	 rabonality,	 bounded	willpower	 is	 oten	 recognized	by	

people	themselves	(‘I	really	want	to	stop	smoking,	but	I	simply	fail	every	bme	I	try’),	which	

gives	them	an	opportunity	to	mibgate	its	effects,	although	it	sbll	does	not	mean	that	people	

will	 always	 do	 so.	 Finally,	 there	 is	 bounded	 self-interest.	 This	 shows	 that	 people	 oten	 act	

contrary	 to	 their	 own	 interest	 if	 they	 can	 help	 other	 people	 with	 doing	 so.	 Even	 more	

important	 is	 that	 their	acbons	may	depend	on	how	they	are	 treated	by	other	people.	This	

means	that	people	can	act	nicer	or	more	spiteful	than	models	would	predict	a	rabonal	agent	

to	do.	Bounded	self-interest	will	not	be	further	discussed	here.		

According	 to	 the	 earlier	 menboned	 unpublished	 survey	 about	 PA	 amongst	 home-

workers	 during	 quaranbne	 bmes,	 from	 behavioral	 research	 and	 consultancy	 firm	 Duwtje	

(2020),	results	indicate	that	the	theory	discussed	before	applies	to	the	pracbcal	world.	Only	

24.1%	of	 the	144	respondents	reported	to	have	more	than	30	minutes	of	 low-intensive	PA	

during	working	bme.	72%	 indicates	 that	 they	would	 like	 to	be	more	physically	 acbve	 than	

they	 currently	 are.	 People	 argue	 that	 they	 simply	 forget	 about	 it,	 are	 too	 busy,	 take	 less	

breaks	 when	 they	 work	 at	 home,	 have	 to	 take	 care	 of	 their	 children	 and	 do	 not	 have	

mobvabon	 and	 roubne.	 Directly	 referring	 back	 to	 something	 Daniel	 Kahneman	 said	 in	 an	

interview	with	Inc.	Magazine:	“The	reasons	people	give	for	why	they	make	a	decision	are	not	

always	 the	 causes.”	 	 One	 frequently	 reported	 reason	 for	 not	 being	 as	 physically	 acbve	 as	

preferred,	is	the	lack	of	environment	that	facilitates	PA.	In	case	of	a	normal	office	day,	people	
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oten	have	to	walk	to	different	places:	 if	people	need	to	take	a	coffee	they	need	to	walk	to	

the	coffee	machine;	when	employees	arrive	at	a	mulblevel	company	building,	they	can	take	

the	stairs;	during	a	lunchbreak,	people	can	walk	to	or	with	colleagues;	and	people	of	course	

need	to	travel	to	their	job,	which	oten	requires	at	least	some	form	of	PA.	In	their	own	home,	

people	have	less	space	to	just	walk	and	not	reasons	to	walk	as	menboned	above	either.	This	

indicates	 that	 there	are	 less	 triggers	 for	people	to	walk	during	work	bme,	or	as	one	useful	

comment	clearly	states	there	are	‘fewer	automabc	opportunibes	to	move.’	Together	with	the	

lack	of	roubne	and	mobvabon,	this	might	be	one	of	the	key	problems	that	people	face	here.			

2.2.2. Habit forma0on 

People	oten	fail	in	their	plan	to	conbnue	with	behavioral	changes,	as	they	lose	their	

mobvabon	halfway.	But	why	then	is	it	so	difficult	to	convert	the	will	into	an	actual	change	of	

behavior?	A	lot	of	people	start	the	new	year	hopeful,	with	a	bunch	of	good	resolubons.	The	

share	of	resolubons	that	 is	being	fulfilled	 is	very	small.	80%	already	failed	by	February	(Ali,	

2018).	Reasons	for	this	are	unclear	goals,	feeling	overwhelmed,	feeling	discouraged	and	not	

being	ready	to	change.	People	say	that	they	want	to	be	more	physically	acbve,	but	there	are	

several	 barriers	 that	 they	 encounter	 on	 their	 pathway.	 First	 of	 all,	 being	 more	 physically	

acbve	is	not	a	concrete	goal.	Second,	people	don’t	know	when	they	will	start.	Then	they	are	

comparing	the	pros	and	cons	to	figure	out	whether	it	is	worth	execubng.	Lastly,	adding	up	to	

the	 ‘what’,	 ‘when’	 and	 ‘why’	 is	 the	 ‘where’.	 If	 it	 is	 ambiguous	where	 people	 can	 be	more	

physically	acbve,	this	won’t	sbmulate	them.	These	four	uncertainbes	do	not	make	 it	easier	

for	people	to	fulfill	their	resolubons.		

The	solubon	for	this	failure	would	be	if	there	would	not	be	any	consciously	thinking	

about	making	the	decision	anymore.	When	this	state	has	been	reached,	it	is	called	it	a	habit.	

Stop	thinking,	conbnue	doing	is	what	happens	when	people	brush	their	teeth	before	they	go	

to	bed.	There	 is	no	mobvabon	needed	anymore	to	convince	people	 in	doing	so.	From	that	

moment	 on,	 System	 1	 is	 making	 the	 decision	 instead	 of	 System	 2.	 Taking	 this	 specific	

example,	 there	 is	 an	explanabon	 for	why	 this	 is	 happening	with	brushing	 teeth.	 There	are	

three	elements	of	the	so-called	habit	 ‘loop’:	environmental	cue,	roubne	(or	repebbon)	and	

reward	 (Duhigg,	 2012).	 Before	 people	 go	 to	 bed,	 they	 oten	 go	 to	 the	 bathroom	 to	make	

themselves	 sleep-ready	 (the	 cue);	 brushing	 teeth	 is	 an	 important	 part	 of	 that.	 Parents	

already	teach	their	kids	to	do	it	every	day	again	and	again	(repebbon	makes	it	a	roubne).	The	

result	 is	 that	we	have	 a	 fresh	mouth	 again	 and	 that	 all	 stuck,	 annoying	 food	 letovers	 are	
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vanished	 (reward).	 To	 eventually	 create	 a	 habit,	 all	 these	 three	 elements	 have	 to	 hold.	 To	

increase	physical	acbvity	for	home-workers,	this	will	be	the	starbng	point	when	creabng	an	

intervenbon.	

2.3. Mo0va0on 

This	 sec+on	will	 elaborate	on	 the	 concept	of	mo+va+on:	 the	different	 types	of	mo+va+on,	

how	 mo+va+on	 is	 created,	 the	 most	 effec+ve	 way	 to	 influence	 mo+va+on	 and	 the	 value	

crea+on	of	role	models	when	people	want	to	maintain	mo+va+on.		

2.3.1. Mo0va0on strategies 

According	 to	 Schroeder	 and	 Fishbach	 (2015)	 there	 are	 three	 broad	 strategies	 that	

people	can	use	to	increase	mobvabon.	First	of	all,	feedback,	which	can	be	either	posibve	or	

negabve.	Second,	which	Schroeder	and	Fishback	call	a	classical	one,	goal	targets.	Lastly,	there	

are	incenbves	that	can	be	used,	which	can	be	divided	in	 immediate	and	delayed	incenbves	

again.		

For	the	first	one,	feedback,	they	argue	that	in	the	beginning	people	perceive	behavior	

at	 the	 beginning	 of	 their	 goal	 pursuit	 as	 commitment,	 while	 as	 the	 end	 approaches	 it	 is	

rather	 seen	 as	 progress.	 Posibve	 feedback	 is	 more	 efficient	 if	 it	 provides	 a	 boost	 in	

commitment,	where	 negabve	 feedback	works	 beger	 if	 it	 indicates	 a	 lack	 of	 goal	 progress.	

Therefore,	they	advise	to	use	posibve	feedback	more	towards	the	beginning	of	goal	pursuit	

and	negabve	feedback	more	towards	the	end.		

Next,	for	goal	seing	they	argue	that	the	more	concrete	and	the	harder	or	the	high	

the	 goal	 targets	 are	 set,	 the	 more	 oten	 a	 tendency	 towards	 a	 higher	 level	 of	 task	

performance	 is	 present.	 Furthermore,	 they	 argue	 that	 the	 S.M.A.R.T.	 goal	 theory	 (Doran,	

1981)	works	well	for	goal	seing,	as	it	stands	for	Specific,	Measurable,	Assignable,	Realisbc,	

and	 Time-related.	 For	 seing	 goals	 for	 the	 self,	 they	 recommend	 using	 implementabon	

intenbons.	These	can	best	be	described	as	an	 if-then	plan	of	how	to	achieve	the	goal.	The	

most	well-known	example	is	something	countless	people	execute	daily:	before,	or	beger,	if	I	

go	to	bed,	I	brush	my	teeth	first.	The	goal	of	this	behavioral	technique	is	habit	formabon.	As	

the	habit	 is	 formed,	people	don’t	have	to	think	about	 it	anymore,	as	 it	goes	automabcally.	

This	means	it	does	not	cost	any	effort	anymore,	which	makes	the	goal	easier	to	be	achieved.	

Elaborabon	 on	 habit	 formabon	 follows	 later	 on	 in	 this	 thesis.	 Locke	 and	 Latham	 (2006)	

idenbfy	 four	other	 condibons	under	which	 goal	 seing	 is	working	 less	 effecbve.	At	first,	 if	
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there	 is	no	feedback,	 it	 is	harder	for	people	to	track	their	progress.	So,	apparently	the	first	

two	strategies	that	Schroeder	and	Fishbach	(2015)	menbon	are	connected	with	each	other.	

Next,	 without	 commitment,	 it	 does	 not	 work.	 People	 need	 to	 find	 the	 goal	 important	

enough.	 The	 same	 goes	 for	 the	 level	 of	 the	 task.	 If	 it	 is	 too	 difficult,	 a	 lack	 of	 knowledge	

acquisibon	needed	 to	 set	 appropriate	 goals	may	 be	 result.	 Lastly,	 there	 can	 be	 situabonal	

constraint	that	may	obstruct	goal	seing.		

Returning	to	the	third	and	last	strategy	that	is	menboned	by	Schroeder	and	Fishbach	

(2015),	 incenbves	 are	 mostly	 used	 to	 mobvate	 people.	 Immediate	 incenbves	 are	 direct	

rewards,	that	might	be	more	agracbve	for	people	and	therefore	be	preferred,	but	they	can	

interfere	with	the	long-term	goals.	Delayed	incenbves	are	decisions	made	for	something	one	

will	 obtain	 the	 reward	 in	 a	 future	 point	 of	 bme.	Discounted	ublity	models	 go	 deeper	 into	

behavior,	but	will	not	be	discussed	in	this	thesis.	Another	element	over	which	also	a	lot	has	

already	 been	 wrigen	 is	 certainty.	 People	 prefer	 incenbves	 with	 certain	 outcomes,	 over	

uncertain	outcomes,	in	the	situabons	of	gains.	 	They	finish	the	last	strategy	with	something	

that	needs	addibonal	explanabon:	intrinsic	and	extrinsic	mobvabon.		

2.3.2. Intrinsic and extrinsic mo0va0on 

People	 have	 trouble	 with	 changing	 their	 behavior	 if	 they	 do	 not	 have	 enough	

sbmulus.	 Sbmulus	 can	 be	 created	 in	 two	ways;	 with	 extrinsic	 incenbves	 or	mobvabon	 an	

acbvity	 is	 mainly	 pursued	 as	 for	 the	 sake	 of	 the	 outcome;	 with	 intrinsic	 mobvabon	 the	

pursuit	itself	is	the	reason	why	the	acbon	is	performed	(Schroeder	&	Fishbach,	2015).	This	is	

the	case	when	people	like	an	acbvity	and	this	is	the	reason	why	they	exhibit	certain	behavior,	

not	because	they	do	look	to	gain	something	from	it.	Acbvibes	can	also	involve	both	kind	of	

mobvabons.	With	jobs	for	example,	the	salary	can	be	the	extrinsic	mobvator,	while	it	can	be	

interesbng	 and	 challenging	 as	 well,	 which	 is	 the	 intrinsic	 mobvator.	 The	 danger	 of	 using	

extrinsic	mobvabon,	is	that	intrinsic	mobvabon	can	be	reduced.	If	a	person	is	doing	a	certain	

acbvity	because	of	 intrinsic	mobvabon,	any	added	extrinsic	mobvabon	can	shit	the	reason	

why	this	person	is	doing	the	original	acbvity.	It	weakens	the	associabon	between	the	acbvity	

and	 its	 intrinsic	value.	One	personal	example	of	 the	author	 is	one	of	his	best	 friends,	who	

used	to	be	a	very	 talented	soccer	player.	 In	his	youth,	 it	already	became	clear	 that	he	was	

one	of	the	best	players	of	everyone	he	played	with	and	he	really	liked	the	game	soccer	a	lot.	

He	 made	 it	 to	 the	 youth	 academy	 of	 Feyenoord,	 a	 professional	 soccer	 team	 in	 the	

Netherlands.	 He	 did	 not	 make	 it	 as	 a	 professional	 player,	 but	 is	 sbll	 acbve	 on	 a	 semi-
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professional	level,	where	players	are	paid	salary.	Although	he	is	currently	sbll	in	the	world	of	

soccer,	 he	 argued	 that	 the	 element	 of	 money	 made	 him	 like	 the	 game	 much	 less.	 The	

majority	 of	 the	 players	 is	 now	 mobvated	 by	 the	 salary	 they	 play	 for,	 while	 the	 intrinsic	

mobvator	 in	 the	 past,	 the	 fun	 of	 the	 game,	 has	 almost	 fully	 disappeared.	 This	 example	

illustrates	why	It	is	important	to	keep	the	risk	of	rewarding	people	in	mind,	when	it	comes	to	

sbmulabng	PA	more	during	workdays.	Especially	from	the	moment	that	people	have	to	keep	

track	of	it.		

2.3.3. Role models and posi0ve approach 

The	use	of	role	models	is	not	uncommon	when	using	them	to	help	aspirants	achieving	

their	 ambibous	 goals.	 Gyms	 somebmes	 use	 them	 to	mobvate	 different	 kind	 of	 people	 to	

conbnue	exercising.	A	fitness	role	model	can	help	people	imagining	how	they	would	look	like	

if	you	sustain	exercising	(Rodriguez,	2009).	This	can	be	hard	as	potenbal	health	benefits	are	

oten	only	observable	at	the	long	term.	As	it	is	hard	to	sbck	to	fitness	roubne	as	bme	passes,	

role	models	can	help	people	being	reminded	about	the	importance	of	what	they	are	doing.		

According	to	Morgenroth,	Ryan	and	Peters	(2015),	role	models	show	people	how	to	

perform	a	skill	and	achieve	goals,	they	show	that	people	can	again	the	goal	and	they	make	

the	goal	desirable.	They	are	posibve	sources	of	social	 influence.	In	the	Mobvabonal	Theory	

of	Role	Modeling,	they	classify	role	models	in	three	different	funcbons:	serving	as	behavioral	

models,	as	representabons	of	the	possible	and	as	inspirabons.	When	it	comes	to	serving	as	

‘behavioral	models’,	 Lockwood,	 Jordan	and	Kunda	 (2002)	 showed	 that	posibve	 (successful)	

role	 models	 are	 most	 effecbve	 for	 people	 who	 are	 promobon	 focused	 (trying	 to	 achieve	

posibve	goals),	while	 this	 is	not	 the	case	 for	people	who	are	prevenbon	 focused	 (trying	 to	

avoid	 negabve	 outcome).	 Secondly,	 for	 serving	 as	 ‘representabons	 of	 the	 possible’,	 role	

models	can	influence	self-stereotyping	“(through	either	decreasing	negabve	self-stereotyping	

or	 increasing	 posibve	 self-stereotyping)	 by	 evoking	 a	 shared	 social	 idenbty	 with	 the	 role	

aspirant”	 (Morgenroth,	 Ryan	 &	 Peters,	 2015,	 p.	 8).	 This	 is	 supported	 by	 the	 stereotype	

inoculabon	model	 of	 Dasgupta	 (2011).	 Crucial	 to	 their	 argument	 is	 that	 the	 potenbal	 role	

model	that	are	used	studies	they	use	to	argue	why	role	models	influence	self-stereotyping,	

are	 always	 successful	 in	 a	 domain	 that	 is	 relevant	 to	 the	 aspirant	 (Morgenroth,	 Ryan	 &	

Peters,	2015).	A	professional	soccer	player	will	not	be	the	best	stereotype	for	someone	that	

is	 missing	 two	 legs.	 Lastly,	 for	 serving	 as	 ‘inspirabons’,	 a	 study	 by	 Schindler	 et	 al.	 (2013)	

suggest	 that	 role	 models	 might	 influence	 the	 value	 role	 aspirants	 associate	 with	 the	
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consequences	of	goal	againment	through	admirabon.	Morgenroth,	Ryan	and	Peters	 (2015)	

suggest	 in	 addibon	 that	 role	models	 “need	 to	 be	 perceived	 as	 desirable”	 (p.	 12),	which	 is	

“the	degree	to	which	a	role	aspirant	perceives	a	role	model	in	a	posibve	light”	(p.	12).	Three	

factors,	 that	 determine	 the	 desirability	 of	 a	 role	 model,	 are:	 sociability,	 morality	 and	

competence.	 These	 three	 factors	 have	 to	 apply	 when	 choosing	 the	 right	 role	 model.	 In	

addibon,	the	author	menbon	that	there	is	no	such	a	thing	as	a	perfect	role	model.		

In	 this	 parbcular	 situabon	 of	 a	 lack	 of	 PA	 during	workdays	 these	 insights	might	 be	

useful	when	creabng	an	intervenbon	where	a	role	model	might	give	some	extra	mobvabon.		

2.4. Social norms 

In	this	sec+on	the	power	and	effect	of	social	norms	will	be	explained.	There	are	several	ways	

of	how	social	norms	can	be	used	to	change	behavior	and	it	is	important	to	understand	how	

and	when	they	work	well.	Key	note	is	to	understand	is	that	the	devil	o]en	lies	in	the	details.		

2.4.1. Social proof 

When	it	comes	to	social	proof,	descripbve	norms	(the	levels	of	others’	behavior)	and	

injuncbve	norms	(the	levels	of	others’	disapproval),	both	require	a	different	approach	when	

desired	results	are	tried	to	be	reached.	According	to	the	Focus	Theory	of	Normabve	Conduct,	

developed	by	Cialdini	and	colleagues	 (Cialdini,	Reno,	&	Kallgren,	1990;	Cialdini,	Kallgren,	&	

Reno,	1991),	behavior	will	be	determined	by	the	focal	norm,	which	is	the	norm	that	is	made	

salient	and	on	which	agenbon	is	focused	on.	The	theory	further	shows	that	“that	any	given	

social	norm	will	only	influence	behavior	when	it	is	acbvated	at	the	moment	of	the	behavioral	

decision,	that	is,	when	that	specific	norm	is	made	salient	or	when	an	individual’s	agenbon	is	

focused	on	that	specific	norm	while	choosing	their	path	of	acbon”	(Stok	&	de	Ridder,	2019,	p.	

98).	This	is	called	normabve	focus.		

In	experiment	1	of	the	study	of	Cialdini,	Reno	and	Kallgren	(1990),	they	examined	the	

effect	 of	 different	 ways	 of	 showing	 of	 social	 norms	 on	 ligering	 in	 public.	 Subjects	 were	

analyzed	ater	they	found	a	typical	handbill	with	promobonal	informabon	under	the	wiper	of			

the	driver’s	side	on	their	car,	which	was	parked	in	a	mulblevel	parking	garage	 	A	descripbve	

anb-ligering	norm,	showing	a	clean	environment	on	signs,	always	lead	to	less	ligering	than	a	

descripbve	pro-ligering	norm,	showing	a	 ligered	environment	 (14%	and	32%	respecbvely).	

When	 normabve	 focus	was	 added,	 and	 subjects	 saw	 someone	 else	 throwing	 liger	 on	 the	

ground,	 the	difference	became	even	bigger.	 In	 the	 clean	environment	 there	was	even	 less	
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ligering	 (6%),	 in	 the	 ligered	environment,	 the	amount	of	 liger	 increased	to	54%.	Although	

neither	of	the	within	environment	was	found	to	be	significant,	this	was	useful	informabon	for	

their	theory.	In	a	slightly	different	seing,	they	discovered	that	one	piece	of	liger	makes	the	

descripbve	 norm	 even	 more	 salient,	 which	 decreased	 the	 amount	 of	 liger	 even	 more	

(Cialdini,	Reno	&	Kallgren,	1990,	Experiment	3).	

Somebmes,	serendipity	by	nature	can	surprisingly	help	geing	to	useful	 insights	 for	

experiments.	The	researchers	of	the	liger	experiment	faced	the	problem	of	finding	a	way	to	

focus	 people	 on	 clearly	 social	 disapproved	 ligering	 a	 in	 experimental	 malleable	 field	

situabon,	where	the	descripbve	norm	of	ligering	being	common	was	present.	During	one	of	

the	sessions	of	experiment	1,	 the	wind	blew	all	 the	 liger	to	a	seemingly	bdy	 line	together.	

The	 anomaly	 of	 almost	 no	 subjects	 ligering	 anymore,	 even	 though	 they	 saw	 someone	

throwing	 away	 a	 handbill,	 was	 noted.	 It	 dawned	 on	 the	 experimenters	 that	 (seemingly)	

swept	liger	might	funcbon	as	a	clear	disapproval	cue	for	ligering.	So,	with	injuncbve	norms	

the	 opposite	 acbon	 was	 considered	 as	 appropriate	 compared	 to	 the	 situabon	 with	

descripbve	norms.	This	was	again	confirmed	in	an	experiment	where,	with	normabve	focus	

added	(seeing	a	person	who	drops	 liger	compared	to	 just	passing	by	 liger),	 the	amount	of	

ligering	 decreased	 in	 an	 environment	 with	 swept	 liger	 and	 increased	 in	 a	 situabon	 with	

unswept	liger	(Cialdini,	Reno	&	Kallgren,	1990,	Experiment	4).	

Cialdini	 et	 al.	 (2006)	 examined	 what	 the	 most	 effecbve	 intervenbon	 would	 be	 to	

decrease	the	amount	of	petrified	wood	that	people	steal	from	the	Arizona’s	Petrified	Forest	

Nabonal	 Park.	 Insights	 from	 the	 Focus	 Theory	of	Normabve	Conduct	were	 tested	 in	 a	 2x2	

design	 with	 posibve	 framing	 and	 negabve	 framing	 combined	 with	 descripbve	 norms	 and	

injuncbve	 norms	 they	 measured	 the	 changes	 in	 behavior	 of	 the	 forest	 visitors.	 The	 first	

environment	had	negabvely	worded	descripbve	normabve	informabon	(‘‘Many	past	visitors	

have	removed	the	petrified	wood	from	the	park,	changing	the	state	of	the	Petrified	Forest’’)		

and	 was	 accompanied	 by	 an	 image	 of	 three	 visitors	 taking	 wood	 showed	 The	 second	

environment	compared	had	a	posibvely	worded	descripbve	normabve	message	 (‘‘The	vast	

majority	of	past	visitors	have	let	the	petrified	wood	in	the	park,	preserving	the	natural	state	

of	 the	 Petrified	 Forest’’)	 and	was	 accompanied	 by	 a	 picture	 of	 three	 visitors	 admiring	 the	

wood	 and	 taking	 pictures.	 The	 first	 environment	 lead	 to	 more	 wood	 thet.	 Although	 the	

difference	what	not	found	to	be	stabsbcally	significant,	it	was	in	the	right,	expected	direcbon.	

For	the	injuncbve	message	accompanied	with	the	same	picture,	the	difference	was	found	to	

be	 the	 other	 way	 around	 and	 the	 difference	 was	 stabsbcally	 significant.	 Posibve	 worded	
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injuncbve	normabve	informabon	(‘‘Please	leave	petrified	wood	in	the	park’’)	in	this	case	led	

to	 more	 wood	 thet	 compared	 to	 negabve	 worded	 injuncbve	 informabon	 (‘‘Please	 don’t	

remove	the	petrified	wood	from	the	park’’)	

To	 conclude,	 negabve	 framing	 drives	 people	 to	 focus	mostly	 on	 the	 content	 of	 the	

message,	which	results	in	what	is	installed	in	the	minds	of	the	audience.	The	reason	that	it	is	

beger	 to	 prevent	 showing	 undesirable	 behavior,	 in	 case	 one	 wants	 to	 achieve	 behavioral	

change,	is	because	it	can	lead	to	a	status	quo	that	is	considered	as	prevailing	(van	den	Puge	

et	al.,	2015).	Why	this	has	been	discussed	so	extensively	here	is	to	show	how	important	it	is	

to	think	about	details	in	framing	and	tone	of	voice	when	social	proof	is	used.	

2.4.2. Commitment 

Commitment	corresponds	to	the	will	of	being	consistent.	Freedman	and	Fraser	(1966)	

showed	 in	 classic	 experiment	 how	 effecbvely,	 the	 urge	 to	 follow	 the	 norm	 someone	

commiged	 to,	worked.	 In	 their	 experiment,	 they	 first	 asked	 people	 in	 a	 specific	 district	 in	

California	 to	 put	 a	 sbcker	 on	 their	 car	 window	 with	 the	 text	 ‘Be	 a	 safe	 driver’.	 Almost	

everyone	replied	posibvely	and	placed	the	sbcker.	One	week	later,	the	same	group	was	asked	

to	 place	 a	 very	 large	 sign	with	 ‘Drive	 carefully’	 in	 their	 front	 yard.	 A	 ligle	 bit	 against	 the	

expectabons,	a	stunning	76%	indeed	complied	with	the	request	and	placed	the	large	sign	in	

their	front	yard.	The	difference	with	the	same	request	to	a	group,	that	was	not	asked	to	place	

a	sbcker	on	their	car	window	before,	was	huge;	only	1	percent	of	the	control	group	placed	

the	 large	 sign.	 The	 difference	 in	 behavior	 shows	 that	 people	 who	 already	 showed	

commitment	 to	a	 social	norm	-	driving	save	 is	 important	 -	 feel	more	 involved	 than	before.	

Another	 explanabon	 is	 once	 a	 person	 agrees	 to	 a	 specific	 norm,	 their	 aitude	 towards	 it	

changes	from	that	moment	on.			

Commitment	fits	well	 to	 the	norm	 to	be	 consistent.	Who	 says	A,	 should	also	do	B.	

According	to	Cialdini	(1993),	people	not	only	go	out	of	their	way	to	behave	consistently,	but	

that	they	also	get	a	posibve	feeling	by	acbng	accordingly.	Unpredictable	people	are	less	likely	

to	be	liked	by	others.	Cialdini	has	also	shown	that	is	it	more	effecbve	to	make	a	commitment	

in	public,	compared	to	do	 it	privately.	 In	the	Netherlands	there	 is	an	example	 in	which	this	

worked	really	well:	 the	BOB-campaign.	People	who	are	the	BOB	are	the	ones	who	commit	

themselves	to	driving	a	car,	for	example	when	going	to	a	party,	without	drinking	any	alcohol.	

Although	 it	 is	 allowed	 to	 drink	 about	 two	 alcoholic	 consumpbons	 and	 sbll	 go	 for	 a	 drive,	

most	people	are	aware	that	the	campaign	states	for	a	non-alcoholic	norm.	Crucial	maybe,	is	
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that	 this	 campaign	 has	 reached	 millions	 of	 people	 in	 the	 Netherlands	 and	 became	 very	

successful	with	an	over	50%	reducbon	of	violators	of	alcohol	limit	in	traffic	(Sbva,	2018).		

2.5. Core of the problem 

This	 sec+on	will	 show	results	 from	pre-research	by	Duwtje	will	be	discussed,	 so	 it	becomes	

clear	what	exactly	the	reasons	are	that	this	current	problem	exists.	An	execu+ve	summary	of	

brainstorming	about	finding	 the	 root	of	 the	problem	 is	what	basically	has	been	wri_en,	 so	

the	 reader	 gets	more	 insights	 in	 how	 this	 process	went.	 The	 research	 that	 has	 been	 done	

about	s+mula+on	physical	ac+vity	so	far	will	be	reviewed.	Finally,	a	hypothesis	will	be	stated	

for	this	thesis.		

2.5.1. Possible direc0ons of an interven0on 

Research	 shows	 that	 96%	of	 the	Dutch	populabon	finds	PA	 important	 (TNO,	 2007),	

but,	 as	 already	 discussed	 before,	 people	 oten	 fail	 to	 fulfill	 their	 intenbon	 to	 be	 more	

physically	acbve.	 It	 is	especially	hard	during	quaranbne	bme,	without	any	 triggers	and	 less	

automabsms	available.	On	the	quesbon	why	people	are	not	as	physically	acbve	as	preferred	

during	working	hours,	a	common	answer	given	was:	‘it	does	not	feel	good	for	people	to	have	

physical	acbvity	during	working	hours.’	People	feel	responsible	towards	their	boss	and	they	

want	to	be	available	every	moment.	At	the	same	bme,	only	4.5%	thinks	that	their	boss	has	a	

negabve	aitude	towards	his	employees	going	more	outside	during	working	hours	(Duwtje,	

2020).	 Interesbngly,	higher	 levels	of	PA	are	related	to	beger	overall	 job	performance	and	a	

decline	in	decrements	of	the	quality	of	the	work	delivered	of	sedentary	workers	(Pronk	et	al.,	

2004).	Another	thing	that	stands	out,	 it	 that	most	of	 the	reasons	people	give	 for	why	they	

are	 not	 as	 physically	 acbve	 as	 they	 prefer,	 point	 towards	 not	 a	 reason	 for	 walking	 being	

available	anymore	(Duwtje,	2020).	We	cannot	direct	connect	a	conclusion	to	this	finding,	but	

it	 seems	 that	most	people	 are	not	mobvated	 to	walk	 aimlessly.	 If	 people	walk,	 there	 is	 at	

least	some	underlying	goal	that	the	walking	leads	towards,	 like	doing	groceries,	or	going	to	

work,	 the	 gym	etc.	 According	 to	 Sniehoga,	 Scholtz	 and	 Schwarzer	 (2005),	 being	 physically	

acbve	is	one	of	the	largest	intenbon-behavior	gaps.	They	argue	that	if	the	against-arguments	

of	being	more	physically	acbve	outweighs	the	in	favor-arguments,	the	less	likely	it	is	that	the	

intenbon	 is	 translated	 into	 (a	 change	 of)	 behavior.	 From	 the	 unpublished	 Duwtje	 survey	

(2020),	it	seems	that	it	may	not	even	be	the	exisbng	against-arguments	that	cause	the	status	
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quo	 of	 PA,	 but	 the	 absence	 of	 in	 favor-arguments.	 People	 have	 not	 specific	 reason	 or	

automabsm	to	have	PA,	with	an	underlying	target.		

The	direcbon	to	choose	will	parbally	depend	on	what	people	themselves	 think	that	

will	sbmulate	them	to	have	more	PA.	Extensive	research	in	the	Netherlands	showed	that	the	

different	groups	 that	were	 surveyed	all	 choose	walking	as	 second	preferred	opbon,	 if	 they	

had	to	choose	how	to	increase	their	PA	(Jans,	de	Kraker,	Hildebrandt,	2004).	They	were	asked	

for	factors	that	could	sbmulate	them.	Help	with	learning	to	fit	more	PA	in	the	daily	roubne	

and	 support	 from	people	 in	 their	 close	neighbourhood	were	menboned	by	60-80%	of	 the	

parbcipants.	Another	important	factor	that	would	help	sbmulabng	people	would	be	to	have	

‘exercise	buddy’,	so	they	could	do	the	PA	together		

	 In	 a	 situabon	where	people	do	make	 a	 specific	 choice,	 but	 actually	 prefer	 to	make	

another	choice,	nudging	could	bring	a	solubon.	According	to	Thaler	and	Sunstein	(2008,	p.	6),	

nudging	 is	 “any	 aspect	 of	 the	 choice	 architecture	 that	 alters	 people’s	 behavior	 in	 a	

predictable	 way	 without	 forbidding	 any	 opbons	 or	 significantly	 changing	 their	 economic	

incenbves.”	 An	 important	 feature	 of	 nudging	 is	 that	 people	 do	 not	 feel	 restricted	 in	 the	

choice	 they	make.	 Somebmes	 a	 nudge	makes	 the	 right	 decision	 just	 easier,	 as	 it	 becomes	

more	obvious,	or	a	default.	In	the	case	of	PA,	the	nudge	should	be	acbvated	on	a	decision-

making	point,	meaning	on	a	moment	that	people	can	acbvely	chose	for	sedentary	behavior	

or	for	PA.	In	order	to	respond	on	the	results	from	the	unpublished	Duwtje	survey,	 it	seems	

that	a	tendency	towards	going	for	a	returning	daily	choice.	The	quesbon	becomes:	what	are	

people	working	 at	 home	doing	every	day,	 or	 very	oten,	during	 their	work-bme?	As	direct	

communicabon	 between	 colleagues	 is	 not	 possible	 anymore,	 and	 everybody	 works	 from	

home,	 people	 need	 another	 communicabon	 method.	 That	 means	 people	 need	 to	 have	

meebng	 online	 through	 video	 calls,	 or	 normal	 calls	 every	 day.	 For	 pracbcal	 reasons,	 it	 is	

arguable	that	 it	 is	difficult	 for	video	calls	 to	walk	at	the	same	bme.	This	 is	not	the	case	for	

normal	calls.	 	A	lot	of	people	will	recognize	that	during	some	calls	they	feel	the	urge	to	walk	

around.	While	it	will	not	be	suitable	for	all	calls,	this	might	be	the	perfect	opportunity	for	a	

self-inibabng	nudge.		

2.5.2. Previous research about s0mula0ng physical ac0vity 

There	has	already	been	some	research	about	sbmulabng	PA.	Prestwich,	Perugini	and	

Herling	 (2010)	 tested	 whether	 pairing	 implementabon	 intenbons	 with	 goal	 and	 plan	

reminders	 would	 increase	 brisk	 walking	 behavior.	 They	 already	 found	 out	 in	 a	 previous	

	19



experiment	 that	 the	 combinabon	 of	 the	 two,	 worked	 much	 beger	 than	 implementabon	

intenbons	 or	 goal	 and	 plan	 reminders	 alone	 (Prestwich,	 Perugini	 &	 Herling,	 2009).	 In	 the	

brisk	walking	experiment,	they	asked	parbcipants	to	write	down	a	plan	in	which	they	would	

connect	brisk	walking	to	a	specific	moment.	This	was	required	in	the	following	way:	“When	

I’m	 in	situabon	X,	 I	will	do	Y”.	The	Y	 in	 this	case	was	brisk	walking	 for	at	 least	five	bmes	a	

week,	 the	 X	 was	 to	 be	 chosen	 by	 the	 parbcipant,	 but	 prior	 approval	 of	 it	 was	 required.	

Furthermore,	 the	 parbcipants	 could	 choose	 days	 and	bme	on	which	 they	would	 receive	 a	

text	 message	 reminder.	 Results	 showed	 that	 this	 significantly	 increased	 brisk	 walking	

behavior	 for	 5	 days	 a	week	 at	 least,	without	 significantly	 reducing	 other	 types	 of	 physical	

behavior.	The	text	message	reminder	 increased	the	recall	of	the	 implementabon	intenbons	

of	the	parbcipants.	This	could	mean	that	the	reminders	strengthen	the	relabonship	between	

the	sbmulus	and	the	response,	meaning	habit	formabon	becomes	easier.		

There	has	also	been	quite	a	lot	of	research	about	workplace	intervenbon.	This	will	not	

be	 discussed,	 as	 this	 study	 focusses	 on	 people	working	 at	 home.	Workplaces	may	 not	 be	

suited	for	the	kind	of	intervenbons	that	have	been	researched	so	far.	Furthermore,	a	global	

situabon	 in	which	 the	majority	 of	 the	 people	was	 forced	 to	work	 primarily	 at	 home	 for	 a	

significant	period	of	bme	has	never	happened	before.	At	the	bme	of	creabng	an	intervenbon	

for	 this	 thesis,	 the	 advice	 to	 work	 at	 home	 for	 employees	 in	 the	 Netherlands	 was	 sbll	

expected	not	to	change	for	a	while	(April	2020).		

2.5.3. Hypothesis 

According	to	the	reviewed	literature	and	the	brainstorm	about	the	direcbon	of	the	

intervenbon,	the	following	hypothesis	has	been	formulated:		

Hypothesis	1:	A	phone	interven+on	(nudge)	that	includes	posi+ve	descrip+ve	(social)	norms,	

an	implementa+on	inten+on,	commitment,	a	role	model	and	a	repe++on	of	reminders	will	

increase	the	average	number	of	steps	taken	by	people	during	a	workday.		

	20



3. Methodology	

This	 sec+on	 will	 show	 what	 experimental	 design	 has	 chosen	 to	 be	 used	 during	 this	

experiment.	 Next,	 the	 experimental	 procedure	 and	 the	 data	 collec+on	 process	 will	 be	

discussed.	Then,	the	variable	descrip+on	will	be	given	and	addi+onally,	some	remarks	about	

the	sample	size	will	be	explained.	Last,	but	not	least,	the	author	will	explain	how	the	obtained	

data	will	be	analyzed.		

3.1. Experimental design 

Ater	 extensively	 analyzing	 the	 previous	 summed-up	 informabon	 and	 carefully	

thinking	 about	 an	 effecbve	 way	 to	 measure	 the	 effects	 of	 an	 intervenbon,	 a	 coherent	

combinabon	 of	 means	 is	 chosen	 for	 an	 apparent	 suited	 intervenbon.	 The	 aim	 of	 the	

intervenbon	 is	 to	 make	 ‘walk	 while	 talk’,	 as	 it	 is	 colloquially	 called,	 a	 new	 habit.	 The	

behavioral	techniques	that	are	used	will	all	be	discussed	first.	

As	 people	 may	 have	 to	 call	 several	 bmes	 a	 day	 for	 work,	 a	 phone	 is	 a	 perfect	

instrument	 for	 nudging.	 Although	 there	 is	 the	 tension	 to	 assume	 that	most	 people	 know	

already	something	about	the	advantages	of	more	PA,	the	first	step	of	the	intervenbon	will	be	

to	 provide	 people	 with	 a	 factsheet	 that	 shows	 some	 surprising	 and	 sbmulabng	 facts.	

Informabon	overload	will	not	give	addibonal	value,	so	especially	small	details	will	be	given.	

To	start	with,	some	specific	advantages	of	walking	are	stated:	“walking…		enhances	crea+vity;	

increases	 produc+vity;	 provides	 relaxa+on.”	 It	 is	 important	 here	 to	 keep	 in	 mind	 what	

insights	from	the	study	by	Cialdini,	Reno	and	Kallgren	(1990)	have	provided	about	descripbve	

norms.	If	people	are	presented	some	informabon	about	the	norms	of	PA	during	working	at	

home,	it	is	more	effecbve	to	frame	is	in	a	posibve	way.	So	instead	of	choosing	for	“32%	of	the	

home-workers	has	 less	 then	10	minutes	of	physical	 acbvity	per	day	during	work-bme”,	 for	

example,	 the	 next	 part	 is	 framed	 as	 “72%	 of	 the	 home-workers	 would	 like	 to	 be	 more	

physically	ac+ve	than	they	currently	are.”	To	make	it	feel	like	a	small	step,	this	is	followed	by:	

“You	take	about	100	steps	per	minute.	So,	with	10	minutes	of	walking	while	calling,	you	have	

already	 taken	1,000	steps.”	 	Then,	 the	more	surprising	and	appealing	 facts	 follow:	“People	

who	keep	track	of	their	steps	take	an	average	of	2,500	more	steps	each	day;	Walking	has	the	

same	 effect	 as	 wine	 or	 chocolate;	 By	 walking	 you	 feel	 younger;	 and	 with	 a	 half	 hour	 of	

walking,	you	burn	150	calories,	which	is	three	Bastogne	cakes.”	The	whole	factsheet	can	be	

found	in	appendix	A.1.	
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To	 create	 the	 habit	 that	 people	 start	 walking	 when	 they	 have	 to	 call,	 an	

implementabon	 intenbon	 has	 to	 be	 created.	 People	 have	 to	make	 a	 connecbon	 between	

walking	and	calling.	In	the	setup	of	the	experiment,	people	that	will	undergo	the	treatment	

will	 be	 asked	 to	 change	 the	 contact	 name	 in	 their	 phone	 of	 some	 colleagues,	 friends	 or	

family	 they	 frequently	 call	 with	 into	 ‘name	 of	 colleague	 (walking!)’	 In	 this	 way,	 we	 want	

people	 to	 create	 an	 automabsm	 for	 themselves.	 Every	 bme	 when	 they	 want	 to	 call	 this	

colleague	they	are	acbvely	reminded	by	the	addibon	of	‘walking’	which	is	visible	in	the	name	

of	 the	 contact.	 This	 works	 in	 the	 same	 way	 as	 they	 are	 called	 by	 this	 colleague.	 The	

implementabon	 intenbon	 that	 is	 tried	 to	be	 created,	 is:	 every	bme	 I	 have	a	 call	 (with	 this	

person)	I	will	walk	during	the	call,	if	possible.	Important	here	is	that	people	are	told	that	it	is	

not	obligated	to	always	walk,	but	that	they	can	choose	to	do	it.	As	somebmes	people	need	to	

combine	it	with	working	on	their	laptops	for	example,	it	will	not	always	be	possible	to	do	so.	

Therefore,	people	should	have	the	feeling	that	they	have	the	freedom	of	choice	to	do	so.	An	

example	of	how	it	looks	like	can	be	found	in	appendix	A.2.		

To	share	this	‘commitment’,	as	it	might	be	considered,	people	are	offered	a	WhatsApp	

template	they	can	easily	share	with	their	colleagues.	A	picture	together	with	a	message	will	

be	offered,	which	can	be	shared	with	people	that	are	chosen	for	the	walk	&	talk:	“I	will	do	

my	next	call	with	you,	while	I	am	walking	#TALK&WALK,!	Are	you	parbcipabng?	Tip:	Add:	‘=	

walking’	to	my	name	in	your	contact	list	as	a	reminder	when	I	show	up	on	your	screen.”	This	

sharing	and	commitment	message	has	been	chosen	for	two	reasons.	First,	because	research	

has	shown	that	people	like	to	do	exercising	together.	Although	it	is	physically	harder	to	walk	

together	with	you	colleagues	for	example,	this	might	sbll	be	a	way	to	create	a	similar	feeling	

of	 doing	 something	 together.	 Even	more	 important	 is	 that	 if	 people	 send	 this	message	 to	

another	person,	they	actually	promise	that	this	 is	the	behavior	they	will	conduct	from	that	

moment	on,	as	if	they	specify	the	social	norm	for	themselves	to	someone	else.	This	sharable	

commitment	can	be	found	in	appendix	A.3.	

To	strengthen	 the	 implementabon	 intenbon	and	add	an	extra	 reminder,	people	will	

be	provided	with	 two	pictures	 of	 a	 potenbal	 role	model	 and	 some	accompanied	 text	 that	

shows	why	 these	persons	are	associated	with	walking.	One	of	 the	well-known	people	 that	

was	a	great	fan	of	walking	while	calling	and	explicitly	expressed	this	at	some	moment	in	bme	

was	 Steve	 Jobs.	 He	 is	 widely	 considered	 as	 an	 inspirabonal	 person	 that	 is	 responsible	 for	

some	of	the	biggest	progressions	in	the	tech	industry.	The	work	he	did	was	mostly	sedentary,	

so	people	might	be	 able	 to	 idenbfy	with	him.	 Furthermore,	 increase	walking	during	work-
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bme	can	be	considered	as	something	posibve.	Therefore,	Steve	Jobs	can	be	perceived	as	a	

good	role	model	(Morgenroth,	Ryan	&	Peters,	2015).	The	other	opbon	that	was	offered	was	

Barrack	Obama.	As	the	first	black	president	of	the	United	States,	he	certainly	was	and	sbll	is	a	

role	model	 for	many	people.	He	 is	considered	as	charismabc,	calm	and	mobvabonal.	 In	his	

case,	the	focus	was	more	on	walking	ater	work	bme,	but	at	least	causing	more	PA.	Although	

walking	during	work-bme	will	be	opbmal,	 if	people	decide	to	end	their	working	day	with	a	

walk	(maybe	combined	with	a	phone	call),	this	will	all	be	considered	as	a	posibve,	significant	

development.	People	are	asked	to	set	one	of	these	pictures	as	a	default	background	picture	

on	 their	 phone,	 so	 they	will	 be	 triggered	 to	 think	 about	walking	while	 calling	 every	 single	

bme	 they	 use	 their	 phone.	 Although	 there	 was	 a	 preference	 of	 having	 people	 choose	

between	 several	 role	 models,	 both	male	 and	 female,	 there	 was	 consensus	 that	 no	 other	

good	candidates	to	add	extra	value	to	this	intervenbon	was	suited.	The	background	picture	

with	role	models	can	be	found	in	appendices	A.4.	and	A.5.	

In	addibon,	people	are	also	provided	with	a	picture	that	shows	two	feet	and	the	text	

‘walking’	combined,	that	people	can	set	as	a	default	background	picture	that	shows	up	when		

they	get	a	call	from	a	person	that	they	have	chosen	to	do	the	walk	&	talk	with.	Although	this	

will	 only	 show	 up	 when	 they	 get	 a	 call	 (and	 not	 when	 they	 make	 a	 call),	 it	 is	 an	 extra	

reminder	 when	 they	 are	 not	 the	 ones	 inibabng	 the	 call.	 An	 example	 can	 be	 found	 in	

appendix	A.6.		

The	 three	 elements	 of	 the	 habit	 loop	 are	 filled	 as	 following	 way:	 first,	 the	

environmental	 cue	 will	 be	 every	 bme	 people	 use	 their	 phone,	 as	 they	 will	 see	 the	

background	 picture	 that	 reminds	 them	 of	walking	 during	 a	meebng	 ;	 second,	 the	 roubne	

comes	in	when	people	start	calling,	when	they	will	sbmulate	themselves	to	walk	during	the	

call,	as	they	see	the	mobvabng	message	in	the	name	of	the	contact	they	start	calling	with;	

last,	the	reward	will	mostly	be	on	the	short	them,	as	people	might	nobce	more	brain	acbvity	

in	 terms	 of	 creabvity	 and	 producbvity,	 they	 have	 been	 physically	 acbve	 without	 actually	

really	thinking	about	it	during	the	acbvity	and	at	the	same	bme	no	bme	has	been	spilled.	As	

showed	before,	 people	normally	 use	 System	2,	 according	 to	 the	 theory	by	Kahneman	and	

Egan	(2011)	 if	 they	make	the	decision	to	walk	somewhere	or	not.	With	calling	and	walking	

together	transforming	 into	a	habit,	this	could	change	to	using	System	1	as	the	conduct	has	

been	automabzed.	If	people	use	a	pedometer	to	keep	track	of	the	number	of	steps	taken	a	

daily	 basis,	 they	 could	 see	 an	 increase	 in	 the	 number	 of	 steps,	 which	 might	 further	

intrinsically	mobvate	these	people	into	pursuing	the	combinabon	of	walking	and	calling.		
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To	 sum	 up,	 the	 intervenbon	 consists	 of	 four	 separate	 elements	 with	 mulbple	

behavioral	 techniques.	The	 factsheet	 that	 includes	social	norms;	 implementabon	 intenbon,	

habit	formabon	and	an	acbve	sbmulus	through	adding	‘walking’	to	phone	contact	names	of	

people	with	who	parbcipants	frequently	call;	a	constant	reminder	by	having	a	role	model	as	

background	 picture	 on	 a	 phone	 and	 a	 passive	 occasional	 reminder	 through	 seeing	 a	

background	picture	with	footsteps	while	geing	a	call	by	one	of	the	chosen	contacts;	and	a	

WhatsApp	 template	 that	 can	 be	 shared	 with	 the	 earlier	 menboned	 contact	 to	 share	 the	

change	 in	 behavior	 that	 the	 parbcipant	wants	 to	 accomplish,	which	 can	 funcbon	 as	 social	

commitment.	 This	 whole	 intervenbon	 has	 been	 created	 together	 with	 the	 firm	 Duwtje,	

meaning	they	have	all	rights	and	ownership.		

3.2. Experimental procedure and data collec0on 

	 The	parbcipant	 recruitment	 is	 done	on	firm	 level,	which	will	 later	on	be	explained.	

Through	 several	 personal	 connecbons,	 companies	 received	 an	 email	 from	 Duwtje	 which	

shortly	explains	why	the	company	received	the	email.	Within	the	email,	a	link	to	a	webpage	

was	 found.	 A	 webpage	 has	 been	 created	 to	 enthuse	 potenbal	 companies	 that	 want	 to	

parbcipate.	The	page	does	not	give	away	any	content	of	the	intervenbon,	but	starts	with	the	

goal	of	the	project:	more	physical	acbvity	without	losing	any	bme.	It	shows	how	the	habits	of	

walking	during	office	hours	have	vanished	due	to	the	forced	lockdown	in	the	COVID-19	crisis	

in	 the	Netherlands	and	therefore	Duwtje	has	created	an	 intervenbon	that	can	help	people	

just	 to	 have	 a	 ligle	 bit	 more	 physical	 acbvity	 without	 a	 lot	 of	 effort.	 Then	 it	 will	 explain	

upfront	 what	 is	 expected	 from	 parbcipants	 during	 the	 experiment	 and	 what	 it	 yields	 for	

them	 by	 parbcipabng.	 The	 experiment	 will	 funcbon	 as	 a	 pilot.	 When	 it	 turns	 out	 to	 be	

successful,	it	might	be	tested	on	a	larger	scale.	At	the	same	bme,	it	will	support	charity	fund	

‘Het	Vergeten	Kind’	(The	Lost	Child).	Then	people	can	click	on	a	bugon	that	leads	them	to	the	

subscripbon	page.		

	 The	 subscripbon	 page	 will	 funcbon	 twofold.	 In	 the	 first	 place,	 employers	 can	

subscribe	and	 leave	some	 informabon	to	be	contacted.	 If	 they	do	so,	 it	shows	that	Duwtje	

will	 contact	 them	to	 tell	more	about	 the	 intervenbon	that	has	been	created,	 to	make	sure	

that	the	employers	understand	the	science	behind	the	intervenbon.	During	a	phone	call,	all	

the	elements	of	the	intervenbon	will	be	discussed,	if	the	employer	wants	to	know	it.	Then,	

they	will	then	be	asked	to	request	their	employees	to	parbcipate	in	‘Duwtje	Fit’,	which	is	how	
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the	pilot	 is	called.	 In	the	second	place	the	subscripbon	page	will	be	the	place	where	these	

employees	can	subscribe	to	parbcipate	in	our	experiment.		

Once	enough	companies	had	subscribed,	their	names	were	placed	next	to	each	other	

in	a	line,	each	company	got	a	number,	and	a	coin	was	flipped	to	determine	which	company	

would	be	in	control	group	and	which	one	would	be	in	the	treatment	group.	If	head	showed,	

all	odd	number	companies	 (1,	3,	5,	etc.)	will	be	 in	the	treatment	group,	 if	 tails	showed,	all	

even	 number	 companies	 will	 be	 in	 the	 treatment	 group.	 In	 this	 way,	 the	 chance	 of	 each	

company	 being	 in	 either	 of	 the	 groups	 is	 50-50	 at	 the	 starbng	 point.	 Furthermore,	 this	

creates	in	situabon	in	which	it	is	more	likely	that	the	two	groups	do	not	differ	significantly	in	

size	 from	each	other.	Automabcally	 that	means	 the	other	companies	will	be	 in	 the	control	

group.	 In	 this	 experiment,	 convenience	 sampling	 is	 used	 and	 Duwtje	 does	 not	 target	 a	

specific	populabon	although	the	aim	is	to	have	a	balanced	demographical	sample.	This	does	

not	mean	that	all	subjects	will	be	useful	for	the	results.	Certain	control	quesbons	will	make	

sure	outliers	will	not	bias	the	results.	

Once	 the	 randomizabon	 was	 completed,	 the	 companies	 received	 an	 email	 stabng	

they	could	send	an	email	to	their	employees,	including	a	link	leading	to	the	subscripbon	page	

of	the	experiment	and	the	date	before	which	people	should	have	subscribed	to	parbcipate.	

This	 final	 date	 was	 Sunday	 June	 28.	 Here,	 the	 people	 have	 to	 fill	 a	 list	 of	 quesbons	 (see	

appendix	B.1.).	Based	on	the	company	name	they	fill	in,	a	final	message	showed	up	that	tells	

the	parbcipant	 in	which	group	he	will	 be	during	 the	experiment.	 Independent	of	 in	which	

group	 the	parbcipant	 is	placed,	all	parbcipants	are	given	 instrucbons	about	 the	process	of	

the	 experiment.	 They	 were	 be	 asked	 to	 download	 a	 pedometer	 before	 the	 start	 of	 the	

experiment	 (Monday	 June	 29).	 Furthermore,	 they	 are	 requested	 to	make	 sure	 they	 try	 to	

have	 their	 pedometer	 always	 charged	 during	 daybme	 (on	 their	 smartphone,	 Fitbit,	 Apple	

Watch,	etc)	and	have	it	with	them	to	register	the	number	of	steps	as	much	as	possible.	As	it	

is	not	possible	to	make	sure	people	always	do	this,	control	quesbons	ater	the	measurement	

periods	will	 filter	 out	 outlying	days	 that	 need	 to	 be	 controlled	 for.	How	 this	works	will	 be	

explained	 in	 the	 results.	 Finally,	 both	 groups	 were	 told	 when	 they	 would	 receive	 which	

quesbonnaire	and	when	they	would	get	access	to	the	toolkit,	which	makes	it	easier	for	them	

to	 have	 more	 PA	 during	 workdays.	 For	 both	 groups	 the	 pre-treatment	 period	 was	 from	

Monday,	June	29	unbl	Friday,	July	3.	On	Monday,	July	6,	they	both	received	the	quesbonnaire	

of	that	first	week	(see	appendices	B.2.	and	B.3.).	The	treatment	group	received	access	to	the	

toolkit	on	Friday,	July	3,	by	receiving	a	link,	to	the	webpage	where	the	toolkit	could	be	found,	

	25



through	 a	 personal	 email.	 Then,	 the	 post-treatment	 period	was	 from	Monday,	 July	 6	 unbl	

Friday,	 July	10.	On	Monday,	 July	13	both	groups	 received	the	quesbonnaire	of	 that	second	

week	(see	appendices	B.4.	and	B.5.).		

Ater	 filling	 in	 this	 last	 within-experiment	 quesbonnaire,	 the	 control	 groups	 also	

gained	 access	 to	 the	 toolkit,	 in	 the	 so	 called	 post-experiment	 period.	 This	 is	 how	 it	 was	

promised	up	front	to	the	control	group,	to	make	sure	they	were	mobvated	enough	to	finish	

both	quesbonnaires	and	to	minimize	dropouts,	as	only	then	it	will	be	useful	data.	To	check	

whether	the	whole	process	was	correctly	understood	and	 if	parbcipants	correctly	used	the	

toolkit,	 control	 quesbons	 were	 asked	 to	 all	 parbcipants	 during	 the	 quesbonnaires,	 to	

disbnguish	between	 the	 impacts	of	 the	different	parts	of	 the	 toolkit.	 2	or	3	days	ater	 the	

groups	received	each	quesbonnaire,	a	reminder	email	was	sent	to	maximize	the	number	of	

finished	quesbonnaires	before	the	final	data	was	collected.	The	final	data	was	collected	on	

Tuesday	 July	 21.	 Two	 weeks	 ater	 the	 quesbonnaire	 of	 the	 second	 week,	 both	 groups	

received	a	lost	short	quesbonnaire	where	they	were	asked	about	the	remaining	effects	of	the	

toolkit	 (see	 appendix	 B.6.).	 All	 quesbonnaires	 are	 created	 in	 Typeform	 and	 could	 be	

answered	by	using	a	computer,	tabled	or	smartphone.	

	 The	reason	that	there	has	been	chosen	randomize	subjects	at	a	firm	level,	instead	of	

an	individual	level,	 is	that	this	has	minimized	the	chance	that	someone	from	the	treatment	

group	would	share	his	commitment	of	walking	while	calling	with	someone	else	in	the	control	

group.	As	the	control	group	got	access	to	the	toolkit	ater	two	weeks	of	reporbng	their	daily	

number	of	steps	taken	during	workdays,	they	could	have	been	influenced	by	geing	such	a	

message.	With	randomizabon	at	a	firm	level,	colleagues	of	the	same	firm	could	have	shared	

their	commitment	easily	with	each	other,	without	any	risks	of	biasing	the	research,	as	they	

were	all	together	in	the	treatment	group.	

3.3. Variable descrip0on 

	 This	study	tries	to	find	out	whether	there	are	variables	that	are	affecbng	the	amount	

of	 PA	 during	 a	 workday	 of	 a	 person	 with	 a	 sedentary	 profession.	 In	 this	 secbon,	 all	 the	

variables	 that	 were	 included	 in	 the	 study	 are	 described.	 First	 the	 control	 (dependent)	

variables	are	described,	then	the	independent	variable	is	described.		

Control	variables:	

-	 Period	 (+me).	 This	 dummy	 variable	 indicates	 whether	 an	 observabon	 is	 pre-	 or	 post-

treatment.	It	has	a	value	of	1	when	the	observabon	is	post-treatment	
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-	Treatment	(treated).	This	dummy	variable	indicated	whether	an	observabon	is	geing	the	

treatment	 or	 not.	 The	 value	 is	 independent	 of	 the	 period	 in	 which	 the	 observabon	 takes	

place.	This	means	that	an	observabon	 in	the	pre-treatment	period	will	get	 the	value	1	 if	 it	

takes	 the	 treatment	 in	 the	 post-treatment	 period.	 Naturally,	 the	 observabon	 of	 the	 same	

individual	also	gets	the	value	1	in	the	post-treatment	period.		

-	Difference-in-difference	(did).	This	interacbon	term	of	bme*treated	will	show	the	effect	of	

the	treatment	at	the	end.		

-	Gender	(male).	This	dummy	variable	indicates	whether	on	observabon	is	male	or	female.	It	

has	a	value	of	1	when	the	observabon	is	male.	

-	Age	(age).	This	conbnuous	variable	indicates	the	age	of	an	observabon.		

-	Agracbveness	of	neighbourhood	(environment).	This	dummy	variable	indicates	whether	an	

observabon	lives	in	a	neighbourhood	that	they	find	agracbve	for	walking.	It	has	a	value	of	1	

when	the	neighbourhood	is	agracbve,	and	a	0	when	is	neutral,	or	not	agracbve.		

-	Living	space	(m2cat).	This	categorical	variable	categorizes	how	big	the	living	surface	of	an	

observabon	 is.	There	are	3	categories:	50m2	or	 less,	between	50m2	and	100m2	and	more	

than	100m2.	It	gets	the	value	25	for	the	first	category,	75	for	the	second	category	and	100	for	

the	last	category.		

-	 Frenquency	 of	 work	 calls	 (callcat).	 This	 categorical	 variable	 categorizes	 how	 oten	 an	

observabon	calls	per	week	on	average	during	a	workweek.	There	are	2	categories:	1	call	per	

day,	or	less	and	several	calls	per	day.	It	gets	the	value	7	for	the	first	category	and	21	for	the	

second	category.		

Dependent	variable:	

-	Number	of	steps	taken	(steps).	The	one	and	only	dependent	variable	is	the	average	number	

of	 steps	 taken	 daily.	 This	 is	 calculated	 by	 adding	 up	 the	 number	 of	 steps	 taken	 each	 day	

during	the	measurement	period,	which	was	a	week	for	everyone.	This	does	not	mean	that	it	

is	based	on	all	the	five	days	during	a	workweek,	as	some	could	be	a	day	off,	and	some	days	

cannot	be	taken	into	account	if	they	significantly	deviate	from	the	common	number	of	steps	

someone	 takes.	 For	 this	 reason,	 there	 has	 also	 be	 chosen	 to	 measure	 it	 during	 a	 whole	

workweek,	to	have	some	buffer.	Since	the	pre-treatment	week	and	the	post-treatment	week	

are	 compared	 to	 each	 other,	 there	 was	 a	 preference	 for	 comparing	 the	 average	 of	 the	

number	of	steps	taken	based	on	exactly	the	same	days.	Since	there	was	no	unlimited	bme	for	

this	research,	the	author	and	the	company	agree	about	the	method	chosen	and	are	able	to	
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argue	why	there	has	been	chosen	 for	 this	method.	 It	will	not	affect	 the	 trustworthiness	of	

the	outcomes.		

3.4. Sample size 

	 To	determine	the	number	of	parbcipants	that	is	needed	to	make	a	valid	claim	about	

the	effects	found	in	this	research,	a	power	calculabon	is	used. 	The	power	calculabon	shows		2

that	 42	 observabons	 are	 needed,	 at	 least,	 in	 both	 the	 control	 group,	 as	 in	 the	 treatment	

group	 to	 have	 a	 stabsbcal	 power	 of	 80%.	 This	 is	 the	 minimum	 amount	 of	 power	 that	 is	

considered	 to	 get	 reliable	 results	 out	 of	 a	 stabsbcal	 analysis.	 In	 this	 experiment,	 the	 total	

sample	size	of	the	control	group	is	29,	while	to	total	sample	size	of	the	treatment	group	is	15.	

This	 means	 the	 minimum	 requirement	 for	 the	 number	 of	 observabons	 that	 has	 been	

calculated	by	 the	power	calculabon	will	not	be	sabsfied	 in	 this	experiment.	This	will	 affect	

the	power	of	the	final	outcome	and	needs	to	be	discussed	later	on.	

3.5. Analysis of obtained data 

3.5.1. Parametric test 

In	 this	 experiment,	 physical	 acbvity	 is	 measured	 in	 average	 daily	 number	 of	 steps	

taken.	When	 selecbon	 bias	 is	 likely	 to	 appear,	 a	 good	method	 to	 use	 is	 the	Difference-in-

Difference	 (DID)	 method.	 Selecbon	 bias	 will	 disappear	 in	 the	 DID	 esbmabon,	 since	

randomizabon	has	been	applied.	This	method	takes	the	difference	of	the	difference	between	

the	average	daily	number	of	steps	taken	in	the	pre-	and	post-treatment	period	of	the	control	

group	and	the	treatment	group.	The	expected	outcome	is	that	the	average	number	of	steps	

for	the	treatment	group	 in	the	post-treatment	period	(“B”)	will	be	higher	than	the	average	

number	of	steps	for	the	control	group	in	the	post-treatment	period	(“D”).	The	difference	is	

expected	 because	 of	 the	 treatment	 group	 using	 the	 toolkit	 in	 the	 post-treatment	 period.	

Furthermore,	 the	 average	 number	 of	 steps	 taken	 by	 the	 treatment	 group	 in	 the	 pre-

treatment	period	 (“A”)	will	be	similar	 to	 the	average	number	of	 steps	 taken	by	 the	control	

group	in	the	pre-treatment	period	(“C”).		

In	this	way,	the	real	difference	between	the	treatment	and	control	group	can	be	esbmated	by	

the	following	formula:	

	 n	 =	 2*(tα/2	 +	 tβ)^2*(σ/δ)^2	 ->	 α:	 0,05,	 β:	 0,2,	 δ:	 0,2,	 σ:	 0,5	 ->	 n	 =	 2*(1,96/2	 +	 0,84)^2*(0,5/0,2)^2	 =	2

2*(1,82)^2*(2,5^2)=	41,41	=	42
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(B-A)	–	(D-C)	=	effect	of	the	toolkit	

This	 effect	 was	 examined	 by	 conducbng	 a	 linear	 regression	 that	 included	 three	 dummy	

variables:	treated	(value	=	1	if	subject	was	in	treatment	group),	bme	(value	=1	if	subject	was	

in	 the	post-treatment	period)	 and	 the	 interacbon	of	 treatment*bme.	The	 interacbon	 term	

(did)	 is	 called	 the	Difference-in-Difference	esbmator.	 Some	other	 control	 variables	 (gender,	

age,	agracbveness	of	the	neighbourhood	of	living,	living	surface	and	average	number	of	calls	

during	 a	workday)	 are	 added	 in	 the	model,	 as	 they	 could	 influence	 the	 true	 effect	 of	 the	

toolkit.	 Finally,	 the	 following	 mulbple	 linear	 regression	 model	 was	 esbmated	 to	 find	 the	

effect	of	the	DID	esbmator	on	the	average	number	of	steps	taken	on	a	workday:	

steps	 =	 β0	 +	 β1treatedi	 +	 β2+mej	 +	 β3didij	 +	 β4male	 +	 β5age	 +	 β6environment	 +	

β775.m2cat	+	β8100.m2cat	+	β921.callcat	+	εij	

If	a	parametric	test	is	used	to	analyse	the	obtained	data,	four	assumpbons	need	to	be	met,	

before	reliable	results	can	be	obtained:	first,	the	populabon	should	be	normally	distributed.;	

second,	 the	observabons	 should	be	 independent;	 third,	 the	 two	groups	 that	 are	 analyzed,	

should	have	the	same	variance	(or	homoscedasbcity):	meaning	that	randomizabon	has	been	

applied).;	and	lastly,	the	variables	must	be	measured	in	an	interval	or	rabo	scale.	Likely,	the	

most	problemabc	assumpbon	 in	 this	 case	 is	 the	normal	distribubon.	As	 there	are	not	 that	

many	 observabons,	 there	 is	 reasonably	 some	 uncertainty	 about	 the	 validity	 of	 this	

assumpbon	 in	 this	 study.	 Therefore,	 a	 non-parametric	 test,	 which	 does	 not	 need	 that	

assumpbon,	could	help	to	obtain	a	more	reliable	conclusion	for	this	research.	

3.5.2. Non-parametric test 

	 Non-parametric	 tests	 can	 be	 used	 without	 meebng	 all	 the	 before-menboned	

assumpbons.	 The	 only	 assumpbons	 that	 need	 to	 hold	 are:	 the	 independency	 of	 the	

observabons	and	homoscedasbcity.	The	DID-technique	can	only	be	used	when	a	parametric	

test	is	executed.	To	make	the	data	suitable	for	a	non-parametric	test,	the	dependent	variable	

steps	 is	 transformed	 into	 the	 difference	 in	 average	 steps	 per	week	 between	 the	 pre-	 and	

post-treatment	period.	In	fact,	a	new	dataset	is	created.	It	shows	44	observabons,	instead	of	

88,	 as	 the	 observabons	 are	 now	 next	 to	 each	 other	 instead	 of	 below	 each	 other.	 For	

simplicity,	 this	new	 independent	variable	will	be	called	differencescore.	The	differencescore	

variable	 is	 created	 by	 taking	 the	 average	 number	 of	 steps	 taken	 by	 a	 subject	 in	 the	 post-
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treatment		period	and	subtracbng	the	average	number	of	steps	taken	by	this	same	subject	in	

the	pre-treatment.	To	execute	this	subtracbon,	variable	steps	is	renamed	into	steps1	(for	the	

pre-treatment	period)	and	steps2	(for	the	post-treatment	period).		

As	there	are	two	independent	samples	and	two	groups	(periods),	the	test	that	will	be	used	is	

a	Wilcoxon	rank-sum	test.			
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4. Results		

This	sec+on	will	report	the	results	of	the	analysis	that	is	applied	for	the	collected	data.	First,	

the	descrip+ve	sta+s+cs	will	be	given.	Then,	there	will	be	a	test	to	show	if	the	randomiza+on	

method	worked	properly.	Next,	the	formulated	hypotheses	will	be	tested	for	acceptance	by	

analyzing	the	data.	A	parametric	test	and	a	non-parametric	test	are	executed	and	will	be	

discussed.	At	the	end,	the	scope	of	this	research	will	be	expanded	by	taking	a	look	at	other,	

qualita+ve	findings.	

4.1. Descrip0ve sta0s0cs  

First,	 the	 response	 rate,	 the	 variables	 of	 interest	 and	 the	 control	 variables	 will	 be	

discussed.	For	the	‘Duwtje	Fit’	experiment	15	companies	were	approached	by	the	author	of	

this	 thesis	 and	 several	 colleagues	of	Duwtje.	 The	 companies	 that	 have	been	 chosen	 to	be	

approached	 all	 have	 many	 employees	 that	 will	 do	 mainly	 sedentary	 work	 during	 their	

workdays,	 to	 make	 sure	 only	 people	 with	 a	 sedentary	 profession	 are	 included.	

Understandably,	sportsmen	or	women	and	construcbon	workers	are	not	the	target	group	as	

they	 could	negabvely	affect	 the	outcomes	of	 this	 research.	6	 companies	 reacted	posibvely	

and	sent	emails	to	their	employees	to	invite	them	to	parbcipate	in	the	research.	The	other	

companies	did	not	 react	or	 refused	 to	parbcipate	 for	 some	 reason.	1	 company	 subscribed	

without	having	received	an	email	about	Duwtje	Fit.	As	employees	of	this	company	execute	

their	 dubes	 mostly	 in	 a	 sedentary	 way,	 there	 was	 no	 reason	 to	 exclude	 them	 from	 the	

research.	Originally,	84	people	subscribed	to	parbcipate.	Due	to	privacy	issues,	one	company	

asked	Duwtje	to	delete	all	the	data	about	that	company,	while	offering	all	the	employees	a	

second	 opportunity	 to	 subscribe,	 with	 reporbng	 more	 private	 informabon	 instead	 of	

business	informabon .		3

In	 total,	 70	 people	 subscribed	 and	 started	 in	 this	 research.	 Of	 the	 70	 people	 that	

started,	28	were	 randomly	assigned	 to	 the	 treatment	group,	opposed	 to	42	 to	 the	 control	

group.	 15	 observabons	 were	 deleted	 as	 these	 parbcipants	 did	 not	 fill	 in	 the	 first	

quesbonnaire.	 6	observabons	were	deleted	as	 these	parbcipants	did	not	fill	 in	 the	 second	

	 It	 turned	 out	 that	 according	 to	 the	 privacy	 law	 in	 the	 Netherlands,	 officially	 a	 company	 should	 offer	 a	3

processing	 agreement	when	 it	 wants	 to	 collect	 data	 from	 another	 company.	 This	 agreement	was	 not	made	
before	 the	 person	 in	 charge	 of	 this	 company	 forwarded	 the	 link	 to	 the	 employees.	 The	 company	 that	 is	
collecbng	 the	 data	 has	 the	 responsibility	 to	 take	 care	 of	 this	 data.	 Although	 the	 person	 responsible	 for	
forwarding	the	subscripbon	page	was	not	aware	of	these	privacy	regulabons,	the	best	solubon	was	to	accept	
their	request	to	delete	all	subscripbons	saved	so	far.	Fortunately,	sbll	23	of	the	original	37	respondents	of	this	
company	subscribed	again.	
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quesbonnaire.	4	observabons	were	deleted,	as	 these	parbcipants	 indicated	 that	 they	 their	

pedometer	registered	significant	more	or	less	steps	on	4	or	more	days	that	week	(meaning:	

too	many	outliers)	compared	to	an	average	week.	Finally,	1	observabon	was	deleted	as	this	

parbcipant	 installed	 the	 toolkit	 ater	 the	 start	 of	 the	 treatment	 period.	 The	 reason	 these	

observabons	could	not	be	used	are	that	they	would	negabvely	affect	the	true	effect	of	using	

the	toolkit	that	has	been	created.		

The	 following	 stabsbcs	 are	 about	 the	 observabons	 that	 finished	 the	 experiment.	

65,9%	of	the	parbcipants	was	male.	The	average	age	of	the	total	populabon	was	41,3	years.	

9	 out	 of	 44	 parbcipants	 indicated	 that	 their	 neighbourhood	 was	 neither	 agracbve,	 nor	

unagracbve	for	walking,	as	all	other	parbcipants	found	it	agracbve.	The	great	majority	of	all	

respondents,	 81,8%,	 calls	 several	 bmes	 a	 day,	 while	 the	 rest	 calls	 1	 bme	 per	 day	 or	 less.	

Finally,	 respondents	were	asked	about	 the	square	meters	of	 living	surface.	The	majority	of	

the	respondents,	54,5%,	lives	in	a	big	house	or	apartment	of	more	than	100m2.	

Table	1:	Descrip+ve	sta+s+cs	of	independent	variables	

4.2. Randomiza0on test 

	 To	test	whether	the	randomizabon	method	has	caused	a	well	balanced	distribubon	of	

the	observabons	(homoscedasbcity),	a	Wilcoxon	rank-sum	test	was	conducted.	This	Wilcoxon	

test	will	test	if	there	is	a	significant	difference	between	the	medians,	of	one	of	the	

demographic	variables	of	the	parbcipants,	age,	within	the	treatment	and	control	group.	In	

this	case,	it	tests	if	the	two	samples,	control	and	treatment	group,	are	drawn	from	

Variable Obs. Mean St.Dev. Min Max

Male 88 0,6591 0,4767 0 1

Age 88 41,3182 13,7076 20 65

Environment 88 0,7955 0,4057 0 1

Variable Freq. Percent Cum. - -

m2cat_25 12 31,64 13,64 - -

m2cat_75 28 31,82 45,45 - -

m2cat_100 48 54,55 100 - -

callcat_7 16 18,18 18,18 - -

callcat_21 72 81,82 100 - -
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populabons	with	the	same	distribubon.	The	WIlcoxon	rank-sum	test	has	a	p-value	of	0,6554.	

This	result	indicates	that	the	medians	are	not	stabsbcally	different	at	any	level	smaller	than	

65.54%.	In	other	words,	the	median	test	fails	to	reject	the	null	hypothesis	that	there	is	no	

difference	between	age	in	the	group	that	tested	the	toolkit	and	the	group	that	did	not	test	

the	toolkit.	Therefore	the	conclusion	will	be	that	the	used	randomizabon	method	has	worked	

properly.	

4.3. Hypothesis tes0ng  

The	hypothesis	that	has	been	tested	is	the	following:		

Hypothesis	 1:	 A	 phone	 interven+on	 that	 includes	 posi+ve	 descrip+ve	 (social)	 norms,	 an	

implementa+on	 inten+on,	 commitment	 and	 a	 repe++on	 of	 reminders	 will	 increase	 the	

average	number	of	steps	taken	by	people	during	a	workday.		

4.3.1. Parametric test: Mul0ple linear regression	

	 To	 test	 this	 hypothesis	 a	 Difference-in-Differences	 analysis	 was	 conducted.	 As	

explained	in	the	methodology	secbon,	a	mulbple	linear	regression	was	conducted	with	three	

dummy	variables:	 treated,	+me	 and	 treated*bme	 (did)	 and	 steps	as	a	dependent	 variable.	

Furthermore,	 five	 covariates	 were	 added	 (gender,	 age,	 agracbveness	 of	 the	 living	

neighbourhood,	living	surface	and	average	number	of	calls	per	week	during	a	workday).	The	

results	are	shown	in	the	table	below.	

Independent	variables Steps

treated 905.600

(855.206)

bme -191.672

(720.161)

did 900.556

	(1158.594)

male -2,234.974**

(900.842)

age 142.554***

(34.094)
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(Standard	errors	in	parentheses;	***	p<0.01,	**	p<0.05,	*	p<0.1)	

Table	2:	Summary	for	mul+ple	regression	analysis	for	variables	predic+ng	the	average	daily	number	

of	steps	taken.	

As	 can	 be	 seen	 in	 table	 2,	 there	 is	 a	 posibve	 relabonship	 between	 the	 Difference-in-

Difference	 esbmator	 and	 the	 dependent	 variable	 steps.	 However,	 this	 relabonship	 is	 not	

significant	 (p	>	0,1).	 So,	no	valid	 claim	about	a	 significant	effect	of	 the	 toolkit	on	 the	daily	

number	 of	 steps	 can	 be	 made,	 although	 the	 direcbon	 of	 the	 effect	 is	 posibve.	 With	 on	

average	 900	more	 steps	 than	 an	 average	of	 6700	 steps	 per	 day,	 is	 size	 is	 sbll	 encouraging	

though.	Most	important	reason	for	not	having	found	a	significant	effect	will	undoubtably	be	

the	 number	 of	 observabons,	 which	 is	 far	 below	 the	 minimum	 required	 according	 to	 the	

power	calculabon.	There	has	been	found	a	significant	effect	of	both	gender	and	age	though.	

On	average,	men	are	expected	to	take	2235	steps	less	than	females	on	a	daily	basis,	ceteris	

paribus	(p	<	0,05).	Furthermore,	a	person	is	expected	to	take	143	more	steps	on	a	daily	basis,	

on	 average,	 for	 every	 year	 increase	 in	 age,	 ceteris	 paribus	 (p	 <	 0,1).	 The	 agracbveness	 of	

someone	neighbourhood,	the	living	surface	and	the	average	number	of	calls	per	week	have	

not	turned	out	the	affect	the	average	daily	number	of	steps	taken	significantly.		

environment 48.057

(781.018)

75.m2cat 1,301.778

(1001.963)

100.m2cat 909.869

(984.347)

21.callcat -497.322

(812.829)

Constant 1,381.687

(1479.736)

Observabons 88

R-squared 0.267
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4.3.2. Non-parametric test: Wilcoxon rank-sum test.  

	 When	examining	 the	data	 for	 this	 research,	one	nobces	 that	 the	 sample	 size	 is	not	

very	big.	Although	the	outliers	have	been	removed	before	execubng	the	mulbple	regression,	

there	is	sbll	an	increased	vulnerability	to		violabon	of	assumpbons.	A	nonparametric	test	can	

in	 this	 case	 show	more	 reliable	 results	 as	 it	 needs	 less	observabons	 (the	 sample	does	not	

have	to	be	normally	distributed.	However,	it	should	be	noted	that	a	non-parametric	test	has	

less	power	in	general.	To	increase	the	stabsbcal	strength	and	robustness	of	this	research,	a	

Wilcoxon	rank-sum	test	is	used.	The	final	results	of	this	research	will	be	more	reliable	as	both	

tests	both	show	a	significance	or	an	insignificant	effect	of	the	toolkit.		

The	 Wilcoxon	 test	 that	 is	 used	 for	 this	 study	 will	 test	 if	 there	 is	 a	 significant	 difference	

between	the	medians	of	the	difference-score	of	steps1	and	steps2,	within	the	treatment	and	

control	group.	The	WIlcoxon	rank-sum	test	has	a	p-value	of	0,1090.	This	result	indicates	that	

the	medians	are	not	stabsbcally	different	at	any	level	smaller	than	10,90%.	In	other	words,	

the	test	fails	to	reject	the	null	hypothesis	that	there	is	no	difference	between	the	difference-

score	of	steps1	and	steps	2	 in	the	group	that	tested	the	toolkit	and	the	group	that	did	not	

test	the	toolkit.	Therefore,	the	conclusion	of	this	test	will	be	that	no	significant	effect	of	the	

toolkit	on	the	average	numbers	of	steps	taken	has	been	found.	

In	all,	 this	means	that	hypothesis	1	cannot	be	accepted,	but	there	 is	also	no	evidence	that	

there	is	no	effect	present	(or	that	a	negabve	effect	exists).	More	research	is	needed	to	draw	

beger	conclusions.	This	will	be	discussed	in	the	last	secbon	of	this	thesis.		

4.4. Other findings 

	 The	main	purpose	of	this	thesis	is	to	show	the	quanbtabve	approach	of	this	research.	

Nonetheless,	 it	would	not	do	 jusbce	 if	no	agenbon	was	paid	to	to	the	obtained	qualitabve	

results.	 Parbcipants	 within	 the	 treatment	 group	where	 asked	 several	 quesbons	 about	 the	

usage	of	the	different	elements	of	the	toolkit.	It	is	important	to	get	at	least	some	informabon	

about	whether	they	correctly	used	every	specific	part	of	the	toolkit.	One	of	the	things	stood	

out,	was	that	half	of	the	parbcipants	indicated	that	the	acbve	reminder	and	implementabon	

intenbon	 of	 puing	 “walking”	 behind	 a	 contacts	 name	was	 the	most	 effecbve	way	 to	 get	

more	 steps	 every	 day.	 All	 the	 people	 that	 indicated	 changed	 the	 name	 of	 several	 phone	

contacts,	with	a	range	that	varied	between	2	and	5	contacts.	The	other	answers	about	the	

most	effecbve	personal	part	of	the	toolkit	were	scagered	more	over	all	the	other	tools	within	
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the	toolkit.	Some	people	did	not	even	change	one	name	within	their	contact	list.	It	is	hard	to	

predict	the	exact	reasons	for	this	behavior.	Some	commented	that	they	already	used	to	walk	

during	phone	calls,	meaning	the	toolkit	was	probably	not	very	useful	for	them	in	sbmulabng	

more	PA.	On	the	other	side,	some	people	indicated	that	they	did	not	know	which	part	of	the	

intervenbon	was	most	effecbve	for	them,	or	that	the	package	itself	was	most	effecbve.	The	

most	 reported	 other	 comments,	 showed	 that	 parbcipabng	with	 the	 experiment	 itself	 also	

increased	 the	 consciousness	 of	 the	 importance	 of	 walking	 enough	 during	 a	 working	 day.	

Summarizing	all	these	answers,	the	conclusion	is	that	the	implementabon	intenbon	through	

an	acbve	reminder	was	the	easiest	way	to	increase	the	average	daily	number	of	steps	taken	

by	people.		

Some	 (18)	 of	 parbcipants	 also	 reacted	 to	 a	 last	 short	 quesbonnaire,	 which	 was	

available	 two	 weeks	 ater	 the	 quesbonnaire	 about	 the	 second	 week.	 About	 half	 of	 the	

respondents	indicated	they	sbll	used	the	toolkit.	Only	a	few	indicated	that	walking	during	a	

call	did	not	became	a	habit.	 The	other	parbcipants	 reacted	 (most	parbally)	posibve	 to	 the	

quesbon	about	habit	formabon.	No	single	parbcipants	indicated	to	have	been	less	physically	

acbve	 since	 the	 experiment	 ended,	 although	 the	 majority	 sbll	 had	 the	 same	 level	 of	 PA.	

Furthermore,	 most	 parbcipants	 kept	 using	 the	 toolkit.	 Calling	 the	 intervenbon	 a	 ‘toolkit’,	

caused	some	cribcism.	Several	parbcipants	expected	more	something	like	an	applicabon	due	

to	this	designabon.	Some	were	a	bit	disappointed	and	expected	more	than	only	some	‘bps	&	

tricks’	 or	 ‘ideas’.	 A	 few	 parbcipants	 said	 the	 toolkit	 did	 not	 work	 for	 them,	 but	 mostly	

because	 they	 could	 not	 combine	 walking	 and	 calling,	 because	 they	 needed	 a	 computer	

screen	during	 calls	 to	make	notes.	 Sbll,	 the	majority	of	 the	parbcipants	 liked	 the	 inibabve	

and	 became	 more	 aware	 of	 the	 importance	 of	 PA	 during	 a	 workday.	 One	 quote	 from	 a	

parbcipant	created	good	summary:	 “the	 tools	had	 ligle	effect	 for	me	personally,	while	 the	

research/thinking	about	it	did	it	for	me”.		
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5. Conclusion	&	discussion	

In	this	chapter,	the	results	of	this	study	will	be	discussed.	Limita+ons	and	implica+ons	will	be	

evaluated	and	sugges+ons	for	future	research	will	be	given.		

5.1. Discussion 

	 This	 study	 aimed	 to	 find	 out	 whether	 PA	 during	 a	 workday	 could	 be	 sbmulated	

through	using	a	toolkit	that	included	several	techniques	that	have	already	been	proven	to	be	

successful	 in	the	field	of	behavioral	changes.	The	original	reason	for	starbng	this	study	was	

the	 temporary	 lockdown	 during	 the	 COVID-19	 crisis	 in	 the	 Netherlands,	 that	 forced	 the	

majority	 of	 all	workers	 to	work	 at	 home,	 instead	 of	 from	 their	 offices	 and	other	 common	

workplaces.	Primary	research	showed	that	a	lot	of	people	struggles	with	combining	PA	with	

working	 at	 home.	 The	 research	 started	 with	 collecbng	 and	 analyzing	 literature	 about	 the	

problems	 that	 a	 lack	 of	 PA	 causes.	 The	 thesis	 conbnued	 with	 describing	 how	 the	 human	

decision-making	 process	 works	 and	 explaining	 how	 habit	 formabon	 works.	 Then,	 an	

elaborabon	 about	 mobvabon	 and	 social	 norms	 is	 given.	 Subsequently,	 the	 insights	 from	

these	two	key	elements	of	behavior	are	used	in	figuring	out	the	core	of	the	problem.	Finally,	

brainstorming	 about	 the	 potenbal	 solubons	 lead	 to	 the	 four	 elements	 of	 the	 developed	

toolkit.	

No	 monetary	 amount	 was	 used	 to	 trigger	 people	 to	 parbcipate	 in	 this	 research	

experiment.	 Instead,	 there	 has	 been	 responded	 to	 the	 intrinsic	 mobvabon	 of	 people.	

Therefore,	 no	 reason	 has	 been	 given	 to	 people	 to	 lie	 about	 their	 daily	 number	 of	 steps,	

although	all	 parbcipants	had	 the	opportunity	 to	do	 so.	 Therefore,	 there	 is	 the	assumpbon	

that	all	transmiged	data	is	correct,	except	from	a	margin	of	error	due	to	mechanical	failure	,	

forgeing	to	wear	a	pedometer,	or	accidentally	manually	misreporbng	the	numbers	of	steps	

taken.	To	take	this	into	account	as	much	as	possible,	all	quesbonable	data	was	excluded	from	

the	study.		

	 The	 composed	 hypothesis	 stated	 there	 would	 be	 a	 posibve	 relabonship	 between	

using	the	toolkit	and	to	amount	of	physical	acbvity	on	a	working	day.	This	was	measured	in	

number	of	steps	with	a	pedometer	on	a	smartphone,	Fitbit,	Apple	Watch	or	other	device.	No	

significant	effect	has	been	 found,	although	 the	direcbon	of	 the	effect	was	 in	 the	expected	

direcbon.	 This	 means	 that,	 on	 average,	 people	 from	 the	 treatment	 group,	 who	 used	 to	

toolkit,	indeed	have	taken	more	steps	in	the	treatment-period,	than	the	people	in	the	control	

group	 did	 in	 that	 same	week.	 The	 direcbon	 of	 the	 effect	 cannot	 be	 considered	 as	 a	 fully	
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reliable	result	of	the	intervenbon,	but	gives	reason	for	further	research.	On	the	other	hand,	a	

lot	 of	 people	 that	 parbcipated	 in	 the	 research	 indicated	 that	 parbcipabng	 in	 such	 an	

experiment	and	seeing	and	using	the	toolkit	already	helped	them	becoming	more	aware	of	

the	importance	of	enough	PA	during	a	working	day.		

	 It	turned	out	that	the	acbve	reminder	(‘contact	name’	+	walking)	felt	as	most	effecbve	

for	most	parbcipants.	This	result	is	in	accordance	with	a	study	from	Prestwich,	Perugini	and	

Herling	 (2010).	 In	 their	 experiment,	 they	 showed	 that	 an	 implementabon	 intenbon	 to	

increase	 PA	 worked	 well	 with	 an	 acbve	 reminder	 in	 the	 moment	 that	 the	 execubon	 the	

desired	behavior	was	planned	to	happen.	 In	their	study,	people	received	a	text	message	to	

remember	people	they	had	to	walk	to	their	offices.	In	this	study,	the	acbve	sbmulus	(calling	

with	 someone)	 was	 seeing	 the	 planned	 acbon	 (‘contact	 name’	 +	walking)	 and	 was	 very	

closely	connected	to	the	implementabon	intenbon	(“when	I	have	a	phone	call	with	person	X,	

I	 will	 walk	 during	 this	 call”).	 Apparently,	 this	 combinabon	 worked	 well.	 There	 was	 no	

unanimity	 about	 the	 effecbveness	 of	 the	 other	 tools,	 neither	 could	 their	 parbal	 effect	 be	

measured	 in	 this	 experiment.	 As	 almost	 none	 of	 the	 parbcipants	 used	 the	 commitment	

sharing,	 it	 looks	 like	 not	 everyone	 found	 this	 way	 of	 goal	 seing,	 or	 this	 task,	 important	

enough.	 Locke	 and	 Latham	 (2006)	 already	 indicated	 that	 if	 one	 of	 the	 four	 condibons	 to	

make	goal	seing	work	effecbvely	was	commitment.	 If	 there	 is	no	commitment,	people	do	

not	find	the	task	important	enough.	In	addibon,	on	other	condibon	is	probably	a	second	case	

of	doubt.	Although	two	of	the	condibons	are	sabsfied	for	sure	(the	task	is	easy	and	people	

can	see	feedback	through	seeing	the	number	of	steps	that	their	pedometer	has	tracked),	the	

fourth	 condibon,	 situabon	 constraints,	 could	 certainly	have	played	a	 significant	 role.	 Some	

parbcipants	indicated	that	they	could	not	walk	during	a	call	with	a	colleague,	as	they	needed	

to	be	in	front	of	their	computer	screens.		

5.2. Limita0ons 

	 The	conducted	research	has	some	serious	limitabons,	that	will	be	discussed	here.	As	

already	 	 indicated,	the	results	that	has	been	found	was	not	stabsbcally	significant,	which	is	

likely	due	to	a	lack	of	observabons.	It	comes	as	no	big	surprise	that	the	observed	effect	is	not	

stabcally	significant.	With	the	short	amount	of	bme	available	for	this	research,	mostly	due	to	

COVID-19,	 without	 any	 budget	 and	 with	 an	 extra	 constraint	 -	 only	 being	 able	 to	 do	 the	

experiment	 at	 a	 company	 level	 -	 it	 was	 very	 hard	 to	 gather	 enough	 parbcipants.	 If	 this	

experiment	could	be	run	a	second	bme,	a	larger	acquisibon	period	should	be	taken.	Also,	if	
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the	commitment	part	(sharing	with	other	people	that	you	will	walk	during	a	call	with	them)	

of	 the	 experiment	was	 let	 out,	 this	would	 have	made	 it	 a	 lot	 easier	 to	 gather	way	more	

parbcipants.	 The	 implicabon	would	 have	 been	 that	 the	 randomizabon	method	 could	 have	

been	 used	 on	 a	 personal	 level,	 meaning	 much	 more	 people	 could	 have	 been	 asked	 to	

parbcipate.	 Another	 limitabon	 of	 this	 study	 is	 the	 range	 of	 both	 pre-treatment	 period	 as	

post-treatment	 period.	 Because	 there	 was	 ‘only’	 one	 week	 for	 every	 period,	 and	 only	 a	

weekend	between	receiving	and	applying	the	toolkit,	it	was	very	difficult	to	make	sure	every	

parbcipant	 in	 the	 treatment	 group	 started	 on	bme	 in	 the	 second	week.	 The	 consequence	

was	that	a	lot	of	people	only	started	from	Tuesday	on,	so	Monday	could	not	be	used	as	data	

in	the	post-treatment	period.	Furthermore,	it	would	have	been	more	reliable	to	have	two	or	

three	weeks	in	both	periods	to	compare	with	each	other,	to	get	a	more	stable	average,	with	a	

lower	standard	deviabon.		

5.3. Future research 

	 Further	research	should	be	conducted	to	analyze	whether	the	posibve	effect	that	has	

been	 found	 really	gives	a	 significant	change	 in	 the	amount	of	PA	during	a	workday.	As	 the	

qualitabve	 results	 showed,	 it	 is	 sbll	uncertain	 if	only	 specific	parts	of	 the	 toolkit	work	well	

together,	or	that	only	separate	parts	of	the	toolkit	have	caused	a	(posibve	or	negabve)	effect.	

Several	treatment	groups	with	different	combinabon	of	tools	from	the	toolkit,	with	enough	

parbcipants	 in	 each	 group,	 should	 be	 tested	 to	 conclude	what	works	 best.	 Also	 renaming	

‘toolkit’	into	something	else,	might	even	affect	parbcipants,	as	in	this	research,	at	least	some	

resistance	 against	 the	 name	 was	 remarked.	 Although	 it	 may	 sound	 very	 serious,	 one	

important	step	in	finding	a	way	to	finally	maintain	a	higher	level	of	PA	is	to	do	research	about	

‘relapse	prevenbon’.	Some	parbcipants	might	stop	using	the	tools	ater	the	experiment	has	

finished.	Some	part	of	a	future	toolkit	might	encounter	this	issue,	to	make	sure	the	posibve	

effects	 are	 not	 only	 temporarily.	 To	 overcome	 the	 limitabons	 that	 are	 discussed,	 a	 new	

experiment	should	last	for	at	least	one	month,	including	some	bme	(a	week	for	example)	to	

apply	the	toolkit.		

5.4. Conclusion 

	 This	 study	 has	 failed	 to	 proof	 that	 a	 combinabon	 of	 behavioral	 mechanisms	 can	

significantly	increase	the	amount	of	physical	acbvity	of	workers	with	a	sedentary	profession.	

However,	 there	 are	 enough	 signs	 to	 believe	 that	 a	 certain	 combinabon	 of	 behavioral	
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elements	might	help	workers	with	a	 sedentary	profession	 in	having	more	PA	on	a	working	

day.	Further	research	is	needed	to	find	to	best	combinabon	of	behavioral	techniques	that	are	

useful	in	nudging	people	to	permanently	change	their	sedentary	behavior.		
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Appendices	

Appendix	A:	Tools of the toolkit 

A.1.	Factsheet	walk	while	talk	
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A.2.	Contact	name	+	‘walking!’	
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A.3.	Commitment	sharing	
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A.4.	Background	picture	role	model	Steve	Jobs	
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A.5.	Background	picture	role	model	Barack	Obama	
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A.6.	Background	picture	of	contact	with	footsteps	+	‘Walking!’	
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Appendix	B:	Typeform ques0onnaires 

B.1.	SubscripUon	quesUons	employers	and	employees	
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B.2.	QuesUonnaire	Control	Group	Week	1	
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B.3.	QuesUonnaire	Treatment	Group	Week	1	
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B.4.	QuesUonnaire	Control	Group	Week	2	
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B.5.	QuesUonnaire	Treatment	Group	Week	2	
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B.6.	QuesUonnaire	2	weeks	acer	the	experiment	
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