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In	a	world	characterized	by	crises	and	competition,	people	are	sometimes	confronted	with	

threats	to	one’s	property,	relationships,	and	well-being.	In	extreme	cases,	these	threats	can	

manifest	 themselves	 as	 violent	 conflicts,	 life-threatening	 diseases,	 natural	 disasters,	

financial	hardship,	or	terrorist	attacks.	To	successfully	avoid	or	neutralize	threats,	people	

sometimes	employ	quite	creative	strategies.	In	fact,	history	is	rife	with	telling	examples	of	

people	deploying	quite	creative	strategies	in	response	to	threats.	For	instance,	in	warfare,	

defenders	 came	 up	 with	 the	 Empty	 Fort	 Strategy,	 an	 ingenious	 deceptive	 strategy	 to	

convince	opponents	to	retreat	while	 in	fact	the	opponents	were	superior	in	numbers	and	

the	defender’s	position	was	uncertain	and	disadvantageous.	Another	example	is	the	famous	

“Miracle	on	 the	Hudson.”	Captain	Sullenberger	quickly	decided	and	successfully	executed	

an	unprecedented	water	 landing	on	Hudson	River	when	the	aircraft	unexpectedly	 lost	all	

power	above	one	of	the	most	densely	populated	cities	on	earth.	The	lives	of	all	155	people	

on	 board	 were	 saved	 and	 New	 York	 was	 undamaged.	 Creative	 strategies	 and	 solutions	

involve	useful	yet	less	predictable	ways	of	dealing	with	the	threat	at	hand	(Amabile,	1983;	

Runco,	2004).	They	are	therefore	often	needed	and	valued	to	successfully	diminish	or	avert	

the	impending	negative	consequences	imposed	by	threats.	

The	 goal	 of	 the	 present	 dissertation	 is	 to	 examine	 how	 threats	 influence	 creativity.	

Notwithstanding	the	value	of	creative	solutions	in	response	to	threats,	the	effect	of	threats	

on	creativity	is	poorly	understood.	Past	work	has	shown	threats	and	concomitant	fear	and	

anxiety	 can	 both	 increase	 and	 decrease	 creativity,	without	 providing	 convincing	 reasons	

(Byron	 &	 Khazanchi,	 2011;	 Mehta	 &	 Zhu,	 2009;	 De	 Dreu	 &	 Nijstad,	 2008).	 In	 this	

dissertation,	 it	 is	 proposed	 that	 creativity	 is	 about	 being	motivated	 to	 realize	 goals	 that	

matter.	People	are	motivated	to	avoid	danger	and	create	safety	in	response	to	threats,	and	

these	security-related	goals	may	lead	to	enhanced	creativity,	but	only	in	domains	that	are	

relevant	to	achieve	the	desired	outcomes	(ways	to	deal	with	the	threat	at	hand),	and	not	in	

domains	that	are	irrelevant	to	the	threat	at	hand	(the	motivated	focus	account,	De	Dreu	&	

Nijstad,	2008).	In	addition,	to	better	understand	the	effects	of	threat	on	creativity,	the	full	

cycle	 of	 creative	 problem	 solving	 will	 be	 addressed:	 from	 the	 inclusive	 processing	 of	

information,	through	the	generation	of	defensive	tactics,	to	the	evaluation	and	selection	of	

threat	responses	for	implementation.	Accordingly,	I	will	present	four	empirical	chapters	in	

which	 the	motivated	 focus	 account	 of	 threat-relevant	 creativity	 is	 tested	with	 regards	 to	

the	 inclusive	 processing	 of	 information,	 idea	 generation,	 and	 idea	 selection	 using	 both	

intrapersonal	(e.g.,	health	threats)	and	interpersonal	threats	(e.g.,	violent	assaults).	
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In	the	remainder	of	this	introduction,	I	will	first	give	a	brief	overview	of	the	full	cycle	

of	creative	problem	solving.	Second,	I	will	discuss	the	human	threat	management	systems	

to	explain	how	affective,	cognitive,	and	behavioral	processes	work	together	to	help	people	

cope	 with	 intrapersonal	 and	 interpersonal	 threats.	 Then,	 I	 present	 and	 develop	 the	

motivated	focus	account	of	creativity,	predicting	when	and	how	threat-exposure,	particular	

threats	features,	and	certain	personality	traits	 influence	creativity.	I	end	this	introduction	

with	a	brief	overview	of	the	subsequent	chapters	in	this	dissertation.	

Creativity	

Creativity	 is	 commonly	 defined	 as	 the	 development	 of	 ideas,	 products,	 or	 problem	

solutions	that	are	both	novel	and	potentially	useful	(Amabile,	1983;	Runco	&	Jaeger,	2012;	

Sternberg	 &	 Lubart,	 1999;	 Runco,	 2004).	 This	 definition	 indicates	 two	 criteria	 that	

determine	 whether	 a	 given	 product	 or	 behavior	 can	 be	 considered	 creative.	 First,	

something	 should	 be	 new,	 original,	 and	 uncommon;	 habitual	 and	 mundane	

threat-responses	therefore	are	not	creative.	However,	being	uncommon	is	not	enough	for	

something	to	be	classified	as	creative.	In	addition,	the	idea,	response,	or	product	must	also	

be	appropriate	and	relevant	to	the	given	circumstances.	For	instance,	when	someone	starts	

singing	a	beautiful	aria	to	confuse	an	attacker	in	a	dark	alley,	this	quite	original	response	

maybe	futile	if	this	person	ends	up	being	robbed	nevertheless.	

Before	 responding	with	 a	 useful	 yet	 uncommon	 solution	 to	 successfully	 diminish	 or	

avert	 the	 negative	 consequences	 of	 the	 threat,	 people	 first	 process	 relevant	 information,	

generate	 candidate	 solutions,	 and	 evaluate	 and	 choose	 a	 solution	 to	 implement.	 These	

processes	 are	 captured	 in	 stage-based	 models	 of	 the	 creative	 process	 (Mumford	 &	

Gustafson,	1988;	Reiter-Palmon	&	Illies,	2004).	Each	of	these	processes	are	 influenced	by	

situational	 factors	 (e.g.,	 threat	 features)	 and	 personality	 characteristics	 (Kaufman,	 2009;	

Nijstad,	De	Dreu,	Rietzschel,	&	Baas,	2010).	 	

Creative	process	

The	creative	process	refers	to	the	cognitive	operations	and	actions	that	are	involved	in	

creative	problem	solving	(Lubart,	2001).	During	the	past	century,	creativity	psychologists	

have	 proposed	 diverse	 models	 of	 the	 cognitive	 process	 underlying	 creative	 problem	

solving	 (Basadur,	 1995;	 Guilford,	 1950;	 Runco,	 1994;	 Wallas,	 1926),	 and	 they	 have	

identified	 a	 set	 of	 core	processes	 that	 are	 central	 to	 creative	problem	solving	 (Mumford,	

Mobley,	 Uhlman,	 Reiter-Palmon,	 &	 Doares,	 1991;	 Reiter-Palmon	 &	 Illies,	 2004;	 Runco	 &	
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Chand,	 1995).	 Although	 these	models	may	 differ	 in	 the	 specific	 stages	 that	 are	 included,	

they	 all	 converge	 on	 three	 main	 stages	 in	 creative	 problem	 solving.	 In	 the	 first	 step,	

information	is	processed	to	identify	the	problem	at	hand	and	to	facilitate	creative	problem	

solving;	in	the	second	step,	alternative	solutions	are	generated;	these	initial	solutions	were	

then	 evaluated	 in	 the	 third	 step,	 and	 the	 optimal	 solution	 is	 identified	 for	 further	

implementation.	Those	processes	are	interacted	and	combined	in	a	cyclical	approach	that	

leads	to	the	creative	outcome.	In	this	dissertation,	I	focused	on	the	information	processing,	

idea	generation,	and	 idea	selection	phases	of	 the	creative	processes.	These	processes	are	

discussed	in	more	detail	in	the	following	section,	as	well	as	in	the	empirical	chapters.	

Information	searching	and	processing.	Domain-relevant	knowledge	is	the	basis	of	later	

creative	 problem	 solving	 efforts	 (Amabile,	 1983;	 Runco	 &	 Chand,	 1995).	 Knowledge	 is	

stored	in	long-term	memory	and	activated	by	cues	in	the	environment	(Nijstad	&	Stroebe,	

2006).	When	facing	a	problem,	information	that	is	deemed	relevant	to	the	problem	will	be	

retrieved	 and	 used	 to	 understand	 the	 problem	 and	 later	 for	 creative	 production.	 People	

who	 invest	 more	 effort	 in	 searching	 for	 relevant	 rather	 than	 irrelevant	 information	

generate	 more	 creative	 ideas	 (Mumford,	 Baughman,	 Supinski,	 &	 Maher,	 1996).	 Note,	

however,	 that	 simply	 retrieving	previously	 stored	 information	 is	not	 enough	 for	 creative	

production	(Finke,	Ward,	&	Smith,	1992);	rather,	it	is	the	way	in	which	individuals	use	the	

extant	knowledge	that	leads	to	creativity.	Information,	once	retrieved,	must	be	connected,	

organized,	 and	 encoded	 in	 a	way	 that	 facilitates	 creative	 idea	 generation	 (Bink	&	Marsh,	

2000;	Weisberg,	 1993).	 Information	 is	 represented	 in	 semantic	 categories,	 and	 creative	

ideas	 result	 from	 combining	 elements	 of	 diverse	 categories	 that	 are	 remotely	 related,	 or	

from	 extending	 a	 category	 by	 including	 additional	 (atypical)	 features	 (Baughman	 &	

Mumford,	 1995).	 The	 combination	 and	 elaboration	 of	 categories	 requires	 people	 to	 see	

potential	 relatedness	 among	 information	 elements,	 to	 process	 information	 in	 a	 more	

integrated	 way,	 and	 even	 to	 create	 some	 original	 linkages.	 The	 more	 non-typical	 yet	

plausible	ways	 individuals	 can	 uniquely	 discover	 to	 relate	 disparate	materials,	 the	more	

likely	they	are	to	generate	creative	ideas	(Chi,	1997;	Isen,	Daubman,	&	Nowicki,	1987),	the	

subsequent	stage	in	creative	problem	solving.	 	 	

Idea	generation.	Idea	generation	involves	the	process	in	which	people	think	of	multiple	

alternative	ideas	or	solutions	and	has	been	a	key	topic	in	the	creativity	literature	(Guilford,	

1967;	 Osborn,	 1953).	 Most	 research	 has	 relied	 on	 divergent	 thinking	 tests	 and	 ideation	

tasks	to	assess	idea	generation.	In	those	tasks,	participants	are	asked	to	provide	a	variety	of	
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solutions	 to	 open-ended	 questions.	 For	 instance,	 the	 Unusual	 Use	 Task	 in	 which	

participants	list	as	many	uses	for	a	common	object	(such	as	a	brick)	as	possible	(Torrance,	

1974).	Performance	on	these	tasks	 is	 typically	scored	 in	three	 indexes	–	 ideation	fluency,	

flexibility,	and	originality	(Guilford,	1967;	Torrance,	1966).	Fluency	refers	to	the	number	of	

non-redundant	 ideas	 given	 and	 reflects	 the	 ability	 to	 produce	 a	 great	 number	 of	 ideas.	

Flexibility	refers	to	how	many	different	types	of	ideas	people	generate	(the	variety	of	ideas)	

and	 reflects	 the	 ability	 to	 use	 alternative	modes	 of	 processing	 and	 to	 break	 set	 (Runco,	

1999).	 Originality	 is	 the	 most	 widely	 acknowledged	 characteristic	 of	 creative	 ideas	

(Guilford,	1967).	 It	 refers	 to	 the	uniqueness	or	uncommonness	of	 ideas,	 and	 it	 is	usually	

operationalized	as	ideas	with	infrequent	occurrence.	 	

Idea	evaluation	and	selection.	The	evaluative	and	selection	process	of	creative	problem	

solving	 is	often	overlooked	(Rietzschel,	Nijstad,	&	Stroebe,	2010;	Runco,	1991).	However,	

for	 successful	 creative	 problem	 solving	 this	 stage	 is	 of	 no	 less	 importance	 than	 the	

generative	process.	Real-life	creativity	requires	people	to	not	only	generate	many	ideas	but	

also	 select	 the	 most	 promising	 idea	 for	 further	 elaboration	 and	 actual	 implementation	

(Nijstad	&	De	Dreu,	2002;	Rietzschel,	Nijstad,	&	Stroebe,	2006).	In	the	idea	evaluation	and	

selection	 stage,	 people	 appraise	 the	 previously	 generated	 ideas	 according	 to	 various	

criteria,	 such	 as	workability,	 originality,	 and	 relevance,	 and	 identify	 a	 limited	 number	 of	

ideas	 that	 are	 deemed	 the	 most	 suitable	 to	 solve	 the	 problem	 at	 hand	 (Cropley,	 2006;	

Runco,	 2008).	 From	 the	 scarce	work	on	 idea	 selection,	we	know	 that	people	 are	poor	 in	

selecting	 ideas	 that	 are	 both	 useful	 and	 original,	 with	 selection	 performance	 rarely	

exceeding	 the	 level	of	 chance	 (Faure,	2004;	Rietzschel	et	al.,	2006).	People	 tend	 to	select	

feasible	ideas	at	the	cost	of	originality	(Putman	&	Paulus,	2009;	Rietzschel	et	al.,	2010).	 	

The	full	cycle	of	creative	problem	solving.	In	the	empirical	chapters,	I	focus	on	the	ways	

threats	influence	inclusive	information	processing	(Chapter	2),	idea	generation	(Chapter	3	

and	4),	and	idea	selection	(Chapter	5).	Previous	work	has	firmly	established	that	situational	

factors	influence	creativity	(Nijstad	et	al.,	2010).	In	addition,	these	situational	factors	often	

interact	 with	 personality	 characteristics	 to	 influence	 coping	 behaviors	 and	 creativity	

(Oldham	&	Cummings,	1996;	Parkes,	1986).	Therefore,	I	study	effects	of	characteristics	of	

the	 threatening	situation,	 including	the	personal	relevance	of	 the	 threat	(Chapter	2	 to	5),	

the	 nature	 of	 the	 threat	 (Chapter	 3),	 and	 the	 time	 available	 to	 come	up	with	 a	 response	

(Chapter	 4	 and	 5).	 In	 addition,	 I	 study	 the	 interaction	 of	 these	 factors	 with	 personality	

characteristics	 (Chapter	 3	 and	 4)	 to	 understand	 people’s	 creative	 performance	 in	 the	
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different	stages	of	creative	problem	solving	in	response	to	threats.	In	the	next	paragraph,	I	

will	 introduce	 human	 threat	 management	 systems,	 key	 threat	 features,	 and	 relevant	

personality	 characteristics,	 and	 then	develop	predictions	 about	whether,	when,	 and	how	

threats	influence	creativity.	

Human	Threat	Responses	

The	 principles	 of	 evolution	 dictate	 that	 individuals	 that	 are	 best	 adapted	 to	 the	

demands	of	their	environments	are	more	likely	to	survive	and	reproduce	(Darwin,	1871).	

For	 successful	 reproduction,	 a	 set	 of	 functional	 mechanisms	 has	 been	 developed	 in	

response	to	fitness-relevant	threats	in	complex	ecological	and	social	environments.	These	

mechanisms	 include	 fast	detection	of	 threat-signaling	 cues,	 focused	gathering	of	 relevant	

information,	 and	 adaptive	 decision	 making.	 As	 a	 result,	 humans	 evolved	 cognitive	 and	

behavioral	systems	designed	to	defend	against	recurring	and	novel	threats.	Threats	refer	to	

environmental	 events	 that	 signal	 a	 loss	 of	 resources	 (e.g.,	 property,	 relationship,	 health)	

and	 have	 impending	 negative	 personal	 consequences	 (Marks	 &	 Nesse,	 1994;	 Staw,	

Sandelands,	&	Dutton,	1981).	Once	triggered	by	cues	signaling	a	threat,	threat	management	

systems	 facilitate	 a	 coordinated	 suite	 of	 affective	 and	 cognitive	 processes	 geared	 at	

facilitating	 threat-responding	 (Neuberg,	 Kenrick,	 &	 Schaller,	 2011):	 Anxious	 feelings	 are	

aroused,	 avoidance	 motivation	 is	 triggered,	 attentional	 and	 cognitive	 resources	 are	

recruited	 to	 vigilantly	 scrutinize	 the	 environment,	 threat-relevant	 cognitive	 associations	

are	activated	into	working	memory,	and	the	body	is	mobilized	to	escape	or	neutralize	the	

threat	(Bar-Haim,	Lamy,	Pergamin,	Bakermans-Kranenburg,	&	Van	IJzendoorn,	2007;	Dixon,	

1998;	Elliot,	2008;	Ioannou,	Mogg,	&	Bradley,	2004;	Robinson,	Letkiewicz,	Overstreet,	Ernst,	

&	Grillon,	2011;	Woody	&	Szechtman,	2011).	

It	 is	 unlikely	 that	 any	 singular	 system	 could	 respond	 functionally	 to	 every	 possible	

threat	that	humans	encountered,	such	as	aggressive	attacks	from	animals	or	conspecifics,	

infectious	 pathogens,	 hunger,	 or	 social	 exclusion.	 For	 this	 reason,	 human	 threat	

management	 is	 characterized	 by	 a	 set	 of	 functionally	 distinct	 domain-specific	 systems	

(Neuberg	 et	 al.,	 2011).	 These	 systems	 are	 sensitive	 to	 different	 cues	 signaling	 particular	

threats,	 and	 respond	 to	 the	 perceived	 threats	 in	 distinct	 forms	 of	 affect,	 cognition,	 and	

behavior	(Cosmides	&	Tooby,	1994;	Neuberg	et	al.,	2011;	Rozin	&	Kalat,	1971).	Neuberg	et	

al.	 (2011)	 discussed	 two	 of	 those	 distinct	 threat	 management	 systems	 –	 one	 geared	 at	

disease	 avoidance	 and	 the	 other	 at	 self-protection	 -	 that	 evolved	 to	 enable	 humans	 to	

effectively	 manage	 health	 threats	 and	 threats	 from	 animals	 and	 conspecifics.	 The	
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disease-avoidance	system	facilitates	effective	avoidance	of	 infectious	risk:	 it	 is	attuned	 to	

cues	signaling	possible	infection,	such	as	poxes	or	rash	on	the	skin	and	running	noses	in	the	

immediate	environment,	elicits	the	emotion	disgust	that	elicits	action	tendencies	to	avoid	

contact	with	 the	source	of	 infection,	and	activates	disease-relevant	cognitions	 in	working	

memory	(Ackerman	et	al.,	2009;	Curtis,	Aunger,	&	Rabie,	2004;	Schaller	&	Park,	2011).	The	

self-protection	 system	 facilitates	 effective	 escape	 from,	 or	 defense	 against,	 the	 danger	

posed	by	animals	and	conspecifics:	it	detects	cues	connoting	intentional	physical	harm	(e.g.,	

angry	 faces	 in	 the	 immediate	 environment),	 triggers	 the	 emotion	 fear	 that	 typically	

associates	 with	 action	 tendencies	 to	 increase	 the	 distance	 from	 the	 perceived	 source	 of	

danger,	 and	 activates	 danger-relevant	 cognitions	 in	 working	 memory	 (Ackerman	 et	 al.,	

2006;	Cottrell	&	Neuberg,	2005;	Nesse,	2005).	 	

In	 addition	 to	 being	 domain	 specific,	 threat	 responses	 are	 shaped	 by	 situational	

demands	and	available	resources	(Gawronski	&	Cesario,	2013;	Parkes,	1986).	The	specific	

threat-response	 chosen	 depends	 on	 the	 particular	 features	 of	 the	 threat,	 such	 as	 the	

intensity,	 ambiguity,	 and	 the	 direction	 of	 the	 threat,	 as	well	 as	 the	 context	 of	 the	 threat,	

such	as	the	availability	to	escape	and	the	distance	between	the	source	of	the	threat	and	the	

threatened	 subject	 (Blanchard	 et	 al.,	 2001).	 For	 example,	 in	 the	 face	 of	 physical	 threats,	

defenders’	 responses	 vary	 systematically	 as	 threat	 imminence	 increases:	 the	 distant	 and	

potentially	 present	 threat	 stimulates	 risk	 assessment	 and	 the	 preparation	 for	 defensive	

actions;	when	the	detected	threat	is	not	attacking,	 it	triggers	freezing-like	responses	(e.g.,	

standing	still,	making	no	sounds).	Finally,	as	the	threat	comes	closer	and	confrontation	is	

inevitable,	 people	 engage	 in	 flight	 responses	 when	 there	 is	 an	 escape	 route;	 otherwise,	

people	engage	 in	defensive	attack	(R.	 J.	Blanchard,	Flannelly,	&	Blanchard,	1986;	Cesario,	

Plaks,	Hagiwara,	Navarrete,	&	Higgins,	 2010;	Gawronski	&	Cesario,	 2013;	Mobbs,	Hagan,	

Dalgleish,	Silston,	&	Prévost,	2015).	 	 	 	 	

While	threat-responding	is	adaptive,	it	entails	some	potential	cost	as	well.	Preparation	

and	 execution	 of	 cognitive	 and	 behavioral	 operations	 consume	 calories,	 and	 the	

engagement	 of	 certain	 threat	 management	 systems	 interferes	 with	 the	 engagement	 of	

other	 adaptive	 mechanisms	 (e.g.,	 looking	 for	 food,	 finding	 a	 mating	 partner).	 For	 this	

reason,	threat	management	systems	evolved	to	be	functionally	flexible:	they	are	especially	

likely	to	be	activated	and	thus	lead	to	especially	strong	responses	when	the	circumstances	

imply	great	vulnerability	to	particular	threats	(Schaller,	Park,	&	Kenrick,	2007).	This	feeling	

of	 vulnerability	 can	 be	 elicited	 by	 both	 dispositional	 and	 situational	 cues	 and	 by	 the	
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interaction	 of	 these	 two.	 For	 example,	 people	 who	 feel	 more	 chronically	 vulnerable	 to	

infectious	diseases	are	especially	sensitive	to	the	presence	of	cues	signaling	the	presence	of	

potential	pathogens,	and	show	an	especially	strong	cognitive	bias	against	people	who	are	

obese,	disabled,	or	elderly	(Duncan	&	Schaller,	2009;	Park,	Faulkner,	&	Schaller,	2003;	Park,	

Schaller,	&	Crandall,	2007).	Moreover,	strong	defensive	attack	responses	are	more	likely	to	

be	 elicited	 when	 the	 threat	 stimulus	 is	 directed	 toward	 (rather	 than	 away	 from)	 the	

observer,	and	is	thus	more	personally	relevant,	and	this	effect	is	especially	pronounced	for	

individuals	that	have	been	exposed	to	violent	crimes	(Fernandes	et	al.,	2013).	 	

Creativity	under	Threats	

A	 common	 assumption	 in	 research	 on	 the	 threat-creativity	 link	 is	 that	 threat	 states	

narrow	 the	 attentional	 scope	 (Derryberry	 &	 Reed,	 1998;	 Easterbrook,	 1959),	 consume	

processing	 resources	 that	 are	 otherwise	 needed	 for	 complex	 cognitive	 functions	

(Lindstrom	 &	 Bohlin,	 2012;	 Shackman	 et	 al.,	 2006),	 and	 reduce	 flexibility	 of	 thoughts	

(Carnevale	&	Probst,	1998).	 Therefore,	relative	to	benign	states,	threats	and	 concomitant	

affective	 states	 such	 as	 fear	 have	 often	 been	 associated	with	 rigid	 thinking	 and	 reduced	

creativity	(Byron	&	Khazanchi,	2011;	Mehta	&	Zhu,	2009;	Probst,	Stewart,	Gruys,	&	Tierney,	

2007;	 Staw	 et	 al.,	 1981).	 However,	 when	 coping	with	 threatening	 situations,	 individuals	

actually	 benefit	 from	 creative	 solutions:	 they	 provide	 novel	 ways	 to	 solve	 problems	

(Sternberg	 &	 Lubart,	 1991)	 and	 decrease	 the	 predictability	 of	 threat	 responses,	 thereby	

increasing	the	likelihood	of	escaping	or	mitigating	the	threats	(Humphries	&	Driver,	1967).	

Furthermore,	recent	work	demonstrates	that	relative	to	benign	and	pleasant	states,	social	

threat	states,	 such	as	conflict	and	distrust,	may	 lead	 to	 increased	cognitive	 flexibility	and	

creativity	under	certain	conditions	(De	Dreu	&	Nijstad,	2008;	Mayer	&	Mussweiler,	2011).	

Likewise,	 people	 primed	 with	 avoidance	 motivation	 (e.g.,	 motivation	 to	 avoid	 potential	

losses)	can	be	as	creative	as	approach-motivated	people	when	their	creativity	helps	them	

to	 avoid	 losses	 (Roskes,	 De	 Dreu,	 &	 Nijstad,	 2012).	 In	 an	 attempt	 to	 understand	 these	

seemly	 incompatible	 findings,	 the	 motivated	 focus	 account	 was	 proposed	 (De	 Dreu	 &	

Nijstad,	2008),	explaining	when	threats	may	enhance	or	hinder	creativity.	 	 	 	 	

Motivated	focus	account	of	creativity	

In	the	motivated	focus	account	of	creativity,	it	is	proposed	that	threats	 may	 enhance	

creative	 thinking	when	 creativity	 is	 relevant	 and	 functional	 to	 deal	with	 the	 threats	 (De	

Dreu	&	Nijstad,	2008).	Because	threatened	people	are	motivated	to	 improve	the	aversive	

situation,	 they	 devote	 their	 cognitive	 resources	 to	 attend	 to,	 monitor,	 and	 manage	 the	
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threats	 at	 hand	 (Elliot,	 2008;	 Lang,	 Davis,	 &	 Öhman,	 2000;	Woody	 &	 Szechtman,	 2011),	

leaving	 less	 resources	 for	 issues	 of	 lesser	 relevance	 and	 importance	 (Chajut	 &	 Algom,	

2003).	When	people	find	an	angry	elephant	on	their	path,	they	usually	skip	the	opportunity	

to	 scrutinize	 the	behavior	 of	 a	 rare	bird	nearby.	 This	 selective	mobilization	 and	 focus	 of	

cognitive	resources	increases	the	accessibility	of	threat-relevant	knowledge	from	memory	

(Ferguson	&	Bargh,	2004)	and	facilitates	threat-information	processing	(Reinecke,	Becker,	

&	 Rinck,	 2009).	 Through	 this	 focused	 effort	within	 threat-relevant	 domains	 of	 thoughts,	

threatened	individuals	will	ultimately	come	up	with	creative	ideas	and	problem	solutions,	

but	only	in	domains	that	are	relevant	to	the	threats	they	are	facing,	and	not	in	domains	that	

are	 threat-irrelevant.	 Importantly,	 these	 effects	 occur	 especially	 when	 people	 are	

motivated	 to	 deal	 with	 and	 think	 about	 the	 threat	 (cf.	De	Dreu	&	Nijstad,	2008).	 Initial	

support	for	the	idea	of	the	motivated	focus	account	of	creativity	was	provided	by	De	Dreu	

and	Nijstad	 (2008).	 In	 their	 study	 on	 conflict	 vs.	 cooperation	mental	 sets,	 they	 reported	

that	 when	 anticipating	 a	 conflictive	 rather	 than	 cooperative	 negotiation,	 people	 showed	

more	 inclusive	 processing	 of	 conflict-related	 rather	 than	 other	 material,	 and	 generated	

more	novel	competitive	rather	than	cooperative	tactics	to	deal	with	the	conflict.	

The	Present	Dissertation:	Functional	Specificity	

In	this	dissertation,	I	integrate	the	motivated	focus	account	of	creativity	with	theories	

of	human	threat	responses	to	examine	the	ways	in	which	threats	influence	creativity.	A	key	

idea	derived	from	this	theoretical	integration	is	that	people	facing	threats	can	be	creative	in	

threat-relevant	domains	through	threat-induced	motivated	focus,	and	that	creativity	under	

threats	 is	 highly	 specific	 and	 responsive	 to	 the	 particular	 features	 of	 threats,	 situational	

resources,	 and	 dispositional	 variables.	 This	 functional	 specificity	 is	 outlined	 in	 the	

following	aspects.	 	

First,	as	described	earlier,	threat	management	systems	are	functionally	distinct.	Each	

system	 is	 attuned	 to	 specific	 signaling	 cues.	 For	 example,	 whereas	 the	 self-protection	

system	is	particularly	sensitive	to	angry	faces,	the	disease-avoidance	system	is	particularly	

sensitive	to	poxed	faces	(Ackerman	et	al.,	2006,	2009).	Once	activated	by	threat	cues,	each	

system	motivates	a	suite	of	adaptive	responses	that	help	to	monitor,	avoid,	or	resolve	the	

target	 threat	 (Neuberg	et	 al.,	 2011).	 It	 activates	domain-specific	 cognitive	associations	 in	

working	 memory	 and	 triggers	 the	 narrow	 allocation	 of	 cognitive	 resources	 to	 process	

information	that	 is	most	relevant	to	the	specific	 threat,	and	away	from	other	 information	

that	 is	 deemed	 irrelevant	 (Chajut	 &	 Algom,	 2003),	 including	 other	 types	 of	 threats.	
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Therefore,	I	propose	that	threat-induced	creativity	is	domain-specific	and	focused,	in	other	

words,	 creative	 thinking	 will	 only	 occur	 in	 the	 domains	 that	 are	 specifically	 tied	 to	 the	

threat	that	is	salient.	This	domain-specificity	hypothesis	is	examined	in	Chapter	2.	Focusing	

on	 the	 inclusive	 information	 processing	 stage	 of	 creative	 problem	 solving,	 this	 chapter	

provides	the	evidence	that	threats	motivate	inclusive	processing	of	threat-specific	material,	

and	this	effect	is	associated	with	motivation	to	deal	with	the	target	threat.	 	 	

Because	 threat	 responses	 are	 adaptive	 yet	metabolically	 costly,	 threat	management	

systems	evolved	to	be	functionally	flexible.	Threat-managing	cognitions	and	behaviors	are	

especially	likely	to	be	engaged	when	the	immediate	environment	suggests	they	are	needed	

–	 when	 the	 benefits	 offered	 by	 the	 avoidance	 system	 outweigh	 its	 cost	 (Schaller	 et	 al.,	

2007).	Following	this	principle,	 I	propose	that	when	dealing	with	threats,	 to	be	optimally	

adaptive,	 finite	 cognitive	 resources	 will	 only	 be	 invested	 in	 certain	 types	 of	 defensive	

tactics	that	are	more	adaptive	in	the	given	circumstance,	and	not	in	the	types	of	tactics	that	

are	less	adaptive,	leading	to	more	creative	tactics	that	are	adaptive	and	usually	favored	in	

the	 given	 circumstances.	 As	 discussed	 before,	 threat	 responses	 are	 determined	 by	

situational	and	contextual	factors	(Blanchard	et	al.,	2001;	Gawronski	&	Cesario,	2013).	For	

instance,	 fight	 is	 the	 most	 adaptive	 and	 likely	 response	 when	 the	 situation	 is	 highly	

threatening	 and	 inescapable	 (Blanchard	 et	 al,	 2001;	Mobbs	 et	 al.,	 2015);	 language	based	

defense	 tactics,	 such	 as	 negotiation	 only	 make	 sense	 when	 the	 attack	 origin	 is	 human	

(Perkins	&	Corr,	 2006).	 Accordingly,	 I	 predicted	 that	 threats	may	differentially	 influence	

the	generation	of	creative	defensive	tactics	as	a	function	of	the	features	of	the	circumstance.	

Chapter	3	tested	this	principle	and	showed	that	threats	selectively	promote	certain	types	of	

tactics	that	are	the	most	adaptive	and	usually	adopted	given	the	nature	of	the	threat.	 	 	

Furthermore,	 creative	 threat-responding	 is	 influenced	 not	 only	 by	 the	 situational	

features	but	also	by	the	resources	available	to	the	individuals	(Gawronski	&	Cesario,	 2013;	

Parkes,	1986).	On	the	one	hand,	threat	management	systems	are	more	likely	to	be	engaged	

under	circumstances	in	which	individuals	perceive	themselves	to	be	especially	vulnerable	

to	 the	 danger,	 for	 example,	 when	 the	 threat	 is	 more	 self-relevant.	 On	 the	 other	 hand,	

creative	 threat-responding	 requires	 sufficient	 situational	 and	 cognitive	 resources	 that	

allow	avoidance-motivated	people	to	engage	in	effortful	thinking.	From	this	perspective,	it	

follows	that	creative	threat	responding	is	more	likely	to	occur	and	to	be	favored	when	the	

people	 are	 more	 motivated	 to	 manage	 the	 threat	 and	 more	 resources	 are	 available	 for	

creative	processing.	This	idea	was	tested	in	Chapter	4	by	addressing	how	threats	influence	



Chapter	1	–	Introduction	and	Overview	

� 17	

creative	responding	when	a	single,	urgent	response	is	required,	and	in	Chapter	5	in	which	I	

focused	on	the	idea	selection	phase	of	creative	problem	solving.	

Lastly,	in	addition	to	situational	and	contextual	features,	threat	management	systems	

are	also	responsive	to	dispositional	cues	that	indicate	greater	vulnerability	to	threats,	and	

are	more	 likely	 to	 be	 engaged	 among	 people	who	 are	more	 sensitive	 and	 susceptible	 to	

threats	(Neuberg	et	al.,	2011).	As	a	result,	people	with	high	sensitivity	to	threats	are	highly	

vigilant	to	the	danger	in	the	environment,	are	especially	likely	to	perceive	stronger	threats	

and	arousal,	and	thus	are	strongly	motivated	to	manage	the	threats	(Carver	&	White,	1994;	

Elliot	&	Thrash,	2010;	Heimpel,	Elliot,	&	Wood,	2006).	Given	that	the	strength	of	avoidance	

motivation	 is	 crucial	 in	 driving	 the	 effect	 of	 threats	 on	 creativity,	 it	 is	 expected	 to	 see	

greater	 threat-relevant	 creativity	 among	 people	 who	 are	 high	 in	 threat	 sensitivity.	 The	

effect	 of	 dispositional	 variables	 that	 representing	 threat	 sensitivity	 on	 threat-relevant	

creativity	was	examined	in	Chapter	2,	3,	and	4.	

Overview	of	the	Chapters	

Chapter	 2:	 The	 effect	 of	 threat	 on	 cognitive	 inclusiveness:	 Generic	 narrowing	 or	

domain-specific	broadening?	 	

Chapter	2	aims	 to	examine	 the	 role	of	 threat	 in	 information	processing.	 It	 is	usually	

assumed	 that	 threat	 exposure	 leads	 to	 black-and-white	 thinking	 and	 rigid	 information	

processing.	 However,	 other	 research	 has	 shown	 that	 threats	 have	 no	 impact	 or	 even	

positive	 impact	 on	 information	 processing.	 To	 integrate	 the	 inconsistent	 findings	 in	

previous	 work,	 I	 propose	 a	 motivated	 focus	 account	 of	 threats’	 impact	 on	 information	

processing:	 threats	 motivate	 the	 recruitment	 and	 allocation	 of	 resources	 onto	 the	

threat-related	material	 and	 away	 from	 the	 irrelevant	material,	 leading	 to	more	 inclusive	

processing	of	threat-related	information,	but	less	inclusive	processing	of	threat-irrelevant	

information.	 This	 proposition	 was	 tested	 in	 two	 studies	 focusing	 on	 health	 threats.	

Participants	 read	 information	 about	 the	 negative	 consequences	 of	 alcohol	 abuse	 for	

themselves	 (high	 self-relevance)	 or	 senior	 citizens	 (low	 self-relevance,	 Study	 2.1),	 or	

viewed	 pictures	 depicting	 symptoms	 of	 contagious	 diseases	 (health	 threat)	 or	 violent	

aggressors	 (violence	 threat,	 Study	 2.2).	 Following	 threat	 manipulations,	 participants	

performed	 the	 category	 inclusion	 task,	 in	 which	 participants	 were	 asked	 to	 rate	 how	

representative	a	given	exemplar	is	for	a	particular	category.	I	discovered	relatively	higher	

levels	of	cognitive	 inclusiveness	 in	 functional	health-related	(vs.	 irrelevant)	domains	only	

when	health	threats	were	highly	self-relevant	(Study	2.1)	or	when	self-relevant	health	(vs.	
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conflict)	threats	were	induced	(Study	2.2).	These	results	suggest	that	rather	than	a	generic	

narrowing	 in	 information	 processing,	 threats	 can	 motivate	 inclusive	 processing	 of	

threat-specific	material.	 	

Chapter	 3:	 Creative	defense	 ideation	under	 threat:	 The	 role	 of	 threat	 features	 and	

threat	sensitivity	 	

Chapter	 3	 systematically	 tests	 the	 effects	 of	 threat	 exposure,	 threat	 features,	 and	

individual	 threat	sensitivity	on	the	generation	of	creative	defensive	tactics.	 In	accordance	

with	the	motivated	focus	account	of	creativity,	I	propose	that	threats	may	lead	to	increased	

creativity	within	threat-relevant	rather	than	threat-irrelevant	domains.	However,	creative	

threat	responding	may	be	more	specific	and	contextual	 than	was	previously	assumed.	To	

better	 understand	 whether,	 when,	 and	 for	 whom	 threat	 influences	 threat-relevant	

creativity,	 I	 integrated	 the	 motivated	 focus	 account	 of	 creativity	 with	 insights	 from	

literature	 on	 ecological	 threat	 management,	 predicting	 that	 threats	 may	 differentially	

influence	the	generation	of	creative	defensive	tactics	as	a	function	of	exposure	to	threat	or	

not	(Study	3.1-3.3),	the	direction	(Study	3.1	&	3.2)	and	nature	(Study	3.2)	of	the	threat,	and	

individual	 differences	 in	 threat	 sensitivity	 (Study	 3.3).	 Predictions	 were	 tested	 in	 three	

studies	in	which	participants	generated	tactics	to	deal	with	possible	threats	while	pictures	

emerged	on	the	screen	depicting	either	self-directed	threats	(Study	3.1-3.3),	other-directed	

threats	 (Study	 3.1	 &	 3.2),	 or	 matching	 neutral	 control	 stimuli	 (Study	 3.1-3.3).	 Original	

threat-responding	 was	 coded	 in	 seven	 broad	 categories	 that	 represent	 distinct	 ways	 to	

regulate	threats:	flight,	fight,	freeze,	risk	assessment,	cooperative	approach,	non-functional	

avoidance,	and	unspecified	tactics	that	could	not	be	coded	into	the	formal	six.	I	found	that	

threat	exposure	 led	 to	more	original	 fight	 tactics	but	 less	original	 risk	assessment	 tactics	

(Study	 3.1-3.3).	 Moreover,	 threat	 direction	 did	 not	 differentially	 influence	 originality	 of	

defensive	tactics	(Study	3.1	&	3.2),	but	the	nature	of	threat	did,	as	human	threats	promoted	

original	 cooperative	 approach	 tactics	while	 animal	 threats	 promoted	 original	 freeze	 and	

risk	 assessment	 tactics	 (Study	 3.2).	 Finally,	 threat	 exposure	motivated	 original	 fight	 and	

flight	tactics	especially	for	people	who	are	especially	sensitive	to	threats	(Study	3.3).	These	

findings	 thus	 suggest	 that	 through	 motivated	 focus	 threatened	 people	 come	 up	 with	

specific	 original	 defense	 tactics	 that	 are	 appropriate	 and	 adaptive	 in	 the	 particular	

circumstances.	

Chapter	4:	Threat	direction	and	time	pressure	affect	creative	threat-responding	 	



Chapter	1	–	Introduction	and	Overview	

� 19	

Chapter	4	 further	seeks	to	uncover	under	what	circumstances	and	for	whom	threats	

associate	 with	 creative	 responding	 when	 threat-responding	 is	 urgent.	 While	 a	 series	 of	

studies	in	Chapter	3	and	earlier	work	offered	valuable	evidence	that	threats	can	promote	

creative	threat-relevant	thinking	through	heightened	motivation	to	cope	with	the	threats,	

they	 typically	 employed	 research	 designs	 lacking	 the	 urgency	 that	 often	 characterizes	

threatening	circumstances.	This	leaves	open	the	question	whether	people	are	still	creative	

when	 facing	 an	 imminent	 threat	 that	 requires	 immediate	 responding?	 In	 Chapter	 4,	 I	

examined	threat-relevant	creativity	in	a	more	realistic	design	and	tested	the	role	of	threat	

direction,	time	pressure,	and	individual	sensitivity	to	threat	in	creative	threat-responding.	

Participants	saw	a	series	of	threatening	situations	that	were	either	self-directed	or	not	and	

then	generated	a	single	response	to	the	presented	threat.	They	had	to	generate	and	record	

their	response	quickly	(high	time	pressure)	or	with	sufficient	 time	(low	time	pressure).	 I	

found	 that	 self-directed	 compared	 to	 other-directed	 threats	 motivated	 more	 original	

defensive	 responses,	 and	 especially	 in	 people	 scoring	 high	 on	 threat	 sensitivity.	

Furthermore,	time	pressure	decreased	creativity	of	defensive	responses;	the	most	creative	

threat-tactics	 were	 seen	 in	 response	 to	 self-directed	 threats	 under	 low	 time	 pressure,	

indicating	that	when	threats	require	creative	solutions,	 individuals	should	perform	better	

by	buying	time	to	expand	their	time	horizon.	

Chapter	5:	 Imminent	 threat	and	the	selection	of	creative	responses:	The	mediating	

role	of	perceived	effectiveness	

Whereas	 Chapter	 3	 and	 4	 focus	 on	 how	 threats	 influence	 the	 generation	 of	 threat	

responses,	Chapter	5	focuses	on	another	aspect	of	the	full	cycle	of	creative	problem	solving:	

idea	 selection.	Although	generating	 creative	 threat-responses	 is	 important,	 for	 successful	

threat	management,	 the	 single	 best	 response	must	 be	 identified	 and	 selected	 for	 further	

elaboration	and	implementation.	In	two	studies,	 I	explored	the	effect	of	 imminent	threats	

on	 the	 selection	 of	 threat	 responses.	 Participants	 facing	 self-directed	 or	 other-directed	

threats	were	asked	 to	 select	one	out	of	 two	alternative	 responses	 that	differed	on	either	

originality	or	usefulness	to	deal	with	the	displayed	situation.	They	did	so	under	high	or	low	

time	 pressure	 (Study	 5.1	 and	 5.2)	 and	 reported	 their	 perceived	 effectiveness	 of	 each	

alternative	response	in	managing	the	threats	(Study	5.2).	I	identified	a	strong	tendency	of	

people	to	select	useful	responses	rather	than	original	responses	under	threats	across	two	

studies.	Moreover,	time	pressure	did	not	exert	a	significant	impact	on	response	selection	in	

the	 present	 study	 (Study	5.1	&	5.2).	However,	 threat	 direction	 impacted	 the	 selection	 of	
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threat	responses	in	that	self-directed	threats,	compared	to	other-directed	threats,	led	to	a	

higher	preference	for	creative	responses	(Study	5.1	&	5.2),	and	this	effect	was	driven	by	the	

perceived	effectiveness	of	high	original	responses	(Study	5.2).	 	

Chapter	6:	General	discussion	

Finally,	in	Chapter	6,	the	findings	from	the	previous	chapters	will	be	integrated.	I	will	

discuss	how	these	findings	may	improve	our	understanding	of	the	ways	threats,	motivated	

focus,	and	certain	situational	and	dispositional	 factors,	alone	or	 in	combination,	 influence	

different	 stages	 of	 creative	 problem	 solving.	 Moreover,	 I	 will	 address	 limitations	 of	 the	

current	work	and	provide	directions	for	future	research.1	

	

	 	

���������������������������������������������������
1	 Chapter	2-5	were	written	as	independent	research	articles	and	there	is	overlap	in	theoretical	introductions.	
Yujie	Cheng,	Matthijs	Baas,	and	Carsten	K.	W.	de	Dreu	conceived	of	the	studies	in	Chapter	2-5	and	wrote	the	
research	articles;	Yujie	Cheng	collected	and	analyzed	the	data.	 	
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CHAPTER	2	

	

The	Effect	of	Threat	on	Cognitive	Inclusiveness:	 	

Generic	Narrowing	or	Domain-Specific	Broadening?	
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People	 regularly	 face	 and	 respond	 to	 events	 that	 endanger	 one’s	 health	 and	well-being.	

How	humans	cope	with	and	respond	to,	for	example,	exposure	to	pathogens	and	contagious	

diseases,	 or	 aggressive	 encounters	 with	 animals	 or	 humans,	 determines	 their	 survival	

probability.	 Although	 adaptive	 threat-responding	 requires	 some	 level	 of	 flexibility,	many	

studies	revealed	that	threat	exposure	actually	constricts	the	range	of	perceptual	cues	that	

are	being	processed,	deplete	attentional	 resources,	and	 impair	working	memory	capacity	

(Easterbrook,	1959;	Schmader	&	Johns,	2003;	Wachtel,	1968).	Accordingly,	threat	exposure	

is	 generally	 taken	 as	 resulting	 in	 black-and-white	 thinking,	 rigid	 and	 constricted	

information	 processing,	 and	 decreased	 cognitive	 flexibility	 (Keinan,	 1987;	 Staw,	

Sandelands,	&	Dutton,	1981).	 	

This	 so-called	 threat-rigidity	 principle	 seems	 at	 odds	 with	 the	 notion	 that	 human	

threat-response	systems	generally	have	strong	adaptive	functionality	(Neuberg,	Kenrick,	&	

Schaller,	 2011).	 Indeed,	 threats	 also	 appear	 to	 trigger	 cognitive	 processes	 that	 facilitate	

threat-responding,	 including	 vigilant	 information	 processing	 (Ioannou,	 Mogg,	 &	 Bradley,	

2004),	 heightened	 attention	 (Bar-Haim,	 Lamy,	 Pergamin,	 Bakermans-Kranenburg,	 &	 Van	

IJzendoorn,	 2007;	Mogg	 et	 al.,	 2000),	 and	 enhanced	 executive	 control	 (Johns,	 Inzlicht,	 &	

Schmader,	2008;	Koch,	Holland,	Hengstler,	&	van	Knippenberg,	2009).	 Importantly,	 some	

evidence	 indicates	 that	 threat	 exposure	 may	 also	 lead	 to	 more	 flexible	 information	

processing	(Mayer	&	Mussweiler,	2011),	and	higher	inclusion	of	disparate	information	(De	

Dreu	&	Nijstad,	2008).	 	

To	 integrate	 these	 divergent	 viewpoints	 regarding	 the	 relation	 between	 threat	 and	

inclusive	 information	 processing,	 we	 argue	 that	 threat	 exposure	 motivates	 people	 to	

prioritize	 their	 limited	 cognitive	 resources	 on	 the	 information	 that	 is	 relevant	 and	

functional	to	effectively	escape,	neutralize,	or	otherwise	regulate	the	threat:	Even	disparate	

material	 that	 potentially	 relates	 to	 the	 specific	 threat	 should	 become	 more	 accessible,	

whereas	 information	 that	 is	 deemed	 threat-irrelevant	 and	 cannot	 help	 to	 deal	 with	 the	

aversive	 situation	 becomes	 less	 accessible.	 This	 reasoning	 leads	 to	 our	 motivated	 focus	

hypothesis	 that	 threat	 exposure	 broadens	 cognitive	 processing	 when	 information	 is	

threat-related	 and	 narrows	 cognitive	 processing	 of	 information	 that	 is	 threat-irrelevant.	

Specific	predictions	derived	from	this	motivated	focus	principle	were	tested	in	two	studies	

on	cognitive	inclusiveness,	in	which	different	threats	were	primed	and	a	newly	developed	

category	inclusion	task	was	used.	 	

Cognitive	Inclusiveness	
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People	categorize	objects	and	information	in	their	environment	to	understand,	predict,	

and	act	on	 their	environment.	Such	categorization	relies	on	stimulus’s	attributes,	 such	as	

physical	characteristics	(e.g.,	 their	color	or	shape),	 relational	concepts	(e.g.,	whether	 they	

are	taller	or	smaller),	function	(e.g.,	whether	they	help	achieve	specific	goals)	or	parts	(e.g.,	

a	house	is	composed	of	its	walls,	floors,	and	ceilings)	(Mervis	&	Rosch,	1981).	Accordingly,	

people	categorize	 stimuli	 in	 their	environment	 into	separate	groups	 in	which	objects	are	

treated	as	equivalent	to	other	members	of	the	same	category	and	different	from	members	

of	other	categories	(Dean,	Keim,	Clark,	&	Hyatt,	2007;	Rosch,	1975).	

When	 thinking	about	 a	 category	and	 the	 stimuli	 it	 contains,	 people	usually	 come	up	

with	 a	 set	 of	 exemplars	 of	 that	 category.	 For	 instance,	 the	 category	 “vehicle”	 includes	

exemplars	 such	 as	 “car”,	 “airplane”	 and	 “camel”.	 These	 exemplars	 are	 not	 equally	

representative.	 For	 instance,	 category	 prototypes	 are	 exemplars	 that	 have	 the	 most	

common	 attributes	 shared	by	 other	members	 of	 the	 category	 and	 the	 least	 overlap	with	

members	of	other	categories	(e.g.,	“car”	and	“bus”	for	the	category	“vehicle”).	All	members	

of	 a	 category	 can	 be	 ordered	 from	 strong	 (e.g.,	 bus)	 to	 weak	 exemplars	 (e.g.,	 camel)	

according	to	their	degree	of	representativeness	(Rosch	&	Mervis,	1975).	 	

Individuals	 agree	which	 items	 are	most	 representative	 of	 a	 category	 (Rosch,	 1975).	

However,	 there	 is	more	 disagreement	 among	 individuals	 concerning	 the	membership	 of	

non-prototypical	 items	 (e.g.,	 whether	 a	 “camel”	 belongs	 to	 the	 category	 “vehicle”),	 since	

they	share	fewer	common	attributes	with	members	of	their	referential	category	and	often	

contain	attributes	that	overlap	with	members	of	other	categories	(McCloskey	&	Glucksberg,	

1978).	 The	 inclusion	 of	 atypical	 items	 into	 a	 referential	 category	 requires	 people	 to	

thoroughly	process	potential	relatedness	among	items,	to	iteratively	compare	and	identify	

less	obvious	attributes	shared	by	atypical	and	prototypical	category	members,	and	even	to	

generate	 some	 original	 linkages	 (Baughman	 &	 Mumford,	 1995).	 Put	 differently,	 higher	

cognitive	 inclusiveness	 means	 that	 people	 include	 more	 distant	 and	 disparate	 items	 as	

members	 of	 the	 same	 category	 (Rosch,	 1975).	 For	 example,	 Isen	 and	 Daubman	 (1984)	

asked	participants	 to	 rate	how	representative	given	 items	were	 for	a	particular	 category	

(e.g.,	 vehicle),	 with	 some	 items	 being	 highly	 prototypical	 for	 that	 category	 (e.g.,	 “bus”),	

some	moderately	prototypical	(e.g.,	“airplane”),	and	others	being	weakly	prototypical	(e.g.,	

“camel”).	 Especially	 the	 representativeness	 ratings	 for	 the	weak	 items	 reflected	 people’s	

cognitive	inclusiveness.	Results	showed	that	people	clearly	distinguished	between	more	or	

less	 prototypical	 exemplars,	 and	 that	 their	 inclusiveness	 levels	 for	 weak	 items	 varied	
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across	individuals	and	situations	(Isen	&	Daubman,	1984;	also	see	De	Dreu,	Baas,	&	Nijstad,	

2008;	Mikulincer,	Kedem,	&	Paz,	1990a).	

Threat	and	Cognitive	Inclusiveness	

Threats	 refer	 to	 environmental	 events	 that	 signal	 a	 loss	 of	 resources	 (e.g.,	 health,	

property,	 relationship,	 prestige),	 and	 have	 impending	 negative	 consequences	 (Marks	 &	

Nesse,	 1994;	 Staw	 et	 al.,	 1981).	 Threats	 and	 the	 anticipation	 thereof	 arouse	 anxiety	

(Barlow,	 2002;	 Jonas	 et	 al.,	 2014).	 Indeed,	 many	 studies	 employed	 experimental	

manipulations	 of	 threats	 to	 induce	 anxious	 feelings	 (Barlow,	 Sakheim,	 &	 Beck,	 1983)	 or	

used	self-reported	anxiety	to	verify	the	adequacy	of	an	experimental	manipulation	of	threat	

(Heatherton,	Herman,	&	Polivy,	1991).	 	

Threat-related	anxiety	 is	usually	associated	with	narrowed	categorization	and	 lower	

levels	of	 cognitive	 inclusiveness.	 For	example,	Mikulincer	and	 colleagues	 (1990a;	1990b)	

discovered	 that	 anxious	 people	 perceived	 less	 relatedness	 between	 atypical	 and	

prototypical	 items	 of	 the	 same	 category	 and	 saw	 fewer	 relationships	 and	 commonalities	

between	properties	 of	 objects,	 thus	 sorting	objects	 into	more	 categories.	 Furthermore,	 it	

has	 been	 argued	 that	 threats	 deplete	 cognitive	 and	 attentional	 resources	 (Eysenck,	

Derakshan,	Santos,	&	Calvo,	2007),	thereby	lowering	the	processing	and	storage	capacity	of	

working	memory	 (Darke,	 1988;	 Schmader	 &	 Johns,	 2003),	 restricting	 the	 scope	 of	 both	

perceptual	 and	 conceptual	 attention	 (Derryberry	 &	 Tucker,	 1994;	 Easterbrook,	 1959;	

Friedman	 &	 Förster,	 2010),	 and	 increasing	 the	 reliance	 on	 chronically	 accessible,	

automatically	activated	information,	scripts,	and	schema’s	(Chajut	&	Algom,	2003).	This,	in	

turn,	 reduces	 cognitive	 inclusiveness.	 Indeed,	 Carnevale	 and	 Probst	 (1998)	 showed	 that	

expecting	an	upcoming	threatening	conflict	rather	than	a	benign	cooperation	resulted	in	a	

reduced	tendency	to	rate	low-prototypical	items	as	belonging	to	a	particular	category	(i.e.	

reduced	 cognitive	 inclusiveness).	 Relatedly,	 compared	 to	 neutral	 and	 positive	 film	 clips,	

threatening	 film	 clips	 resulted	 in	 a	 narrowed	 focus	 on	 detailed	 and	 concrete	 features	 of	

information	 and	 a	 restricted	 range	 of	 generated	 thoughts	 and	 activities	 (Fredrickson	 &	

Branigan,	2005).	

Although	 these	 findings	 may	 suggest	 that	 threat	 and	 threat-related	 anxiety	 are	

consistently	linked	with	lower	levels	of	cognitive	inclusiveness,	other	research	shows	no	or	

even	opposite	findings.	Using	a	task	in	which	participants	sorted	given	words	in	self-chosen	

categories,	Dean	 and	 colleagues	 (2007)	 found	 that	 state	 anxiety	was	not	 associated	with	

the	 number	 of	 formed	 categories.	 This	 suggests	 that	 anxiety	 neither	 associates	 with	



Chapter	2	–	Threats	and	Cognitive	Inclusiveness	

� 25	

increased	or	decreased	levels	of	cognitive	inclusiveness.	At	the	same	time,	other	evidence	

indicates	that	anxious	people	sorted	semantic	stimuli	into	fewer	groups	in	a	categorisation	

task–they	saw	more	relationships	and	commonalities	among	properties	of	objects,	enabling	

them	to	assign	objects	 to	 the	same	category	 (Keinan,	Friedland,	&	Arad,	1991).	Likewise,	

Mayer	 and	 Mussweiler	 (2011)	 observed	 that	 relative	 to	 control	 and	 benign	 situations,	

social	 threat	 induced	distrust	engendered	a	greater	 tendency	 to	 include	 low	prototypical	

exemplars	in	a	given	category.	 	

That	 threat	 exposure	 both	 narrows	 and	 broadens	 cognitive	 inclusiveness	 is	

inconsistent	 with	 a	 threat-rigidity	 principle	 but	 resonates	 with	 the	 idea	 that	

threat-responding	has	adaptive	functionality	and,	more	specifically,	with	a	motivated	focus	

account.	 The	 motivated	 focus	 account	 holds	 that	 threat	 exposure	 should	 lead	 to	 more	

inclusive	 processing	 of	 threat-related	 materials,	 and	 to	 more	 restricted	 processing	 of	

threat-irrelevant	 materials.	 The	 idea	 is	 that	 facing	 dangerous	 or	 harmful	 situations	

activates	the	avoidance	motivation	system	that	recruits	cognitive	and	physical	resources	to	

help	 to	evaluate,	escape,	or	 resolve	 the	 threat	 (Elliot,	2008;	Lang,	Davis,	&	Öhman,	2000;	

Woody	&	 Szechtman,	 2011).	 Because	 of	 limited	 energy	 and	 cognitive	 resources,	 humans	

cannot	 afford	 to	 process	 all	 available	 information.	 Threat-induced	 avoidance,	 therefore,	

triggers	 a	 highly	 specific	 processing	 style	 and	 the	 allocation	 of	 limited	 energetic	 and	

cognitive	resources	away	from	irrelevant	material,	and	onto	threat-related	material	(Chajut	

&	Algom,	2003;	Easterbrook,	1959;	Roskes,	Elliot,	&	De	Dreu,	2014).	The	motivated	focus	is	

adaptive	and	functional	because	it	facilitates	the	adequate	detection	and	processing	of	cues	

and	 information	 pertaining	 to	 the	 potential	 risks,	 along	 with	 possibilities	 to	 escape	 or	

resolve	the	danger.	 	

Some	first	evidence	for	this	motivated	focus	principle	derives	from	a	study	on	conflict	

mental	sets	by	De	Dreu	and	Nijstad	(2008),	who	distinguished	between	neutral	categories	

(e.g.,	 vehicle,	 furniture)	 and	 conflict-related	 categories	 (e.g.,	 weapon,	 army).	 When	

participants	 anticipated	 a	 hostile,	 rather	 than	 a	 cooperative	 negotiation,	 they	 had	higher	

inclusiveness	 ratings	 for	 conflict-related	 categories	 but	 lower	 inclusiveness	 ratings	 for	

neutral	 categories.	Unfortunately,	 the	 role	of	motivation	was	never	empirically	validated,	

and	 results	 may	 reflect	 the	 priming	 of	 knowledge	 about	 conflict	 (vs.	 cooperation).	

Furthermore,	it	cannot	be	excluded	that	conflict	(compared	to	cooperation)	was	perceived	

as	 a	 challenge	 rather	 than	 a	 threat,	 with	 concomitant	 approach	 rather	 than	 avoidance	

motivation	relating	to	higher	cognitive	inclusiveness	(Friedman	&	Förster,	2010;	Tomaka,	
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Blascovich,	 Kelsey,	 &	 Leitten,	 1993).	 In	 addition	 to	 addressing	 these	 issues,	 the	 current	

study	intended	to	generalize	this	motivation-driven	effect	on	cognitive	inclusiveness	from	

conflict	to	health	threats.	Both	physical	safety	and	health	are	closely	tied	to	human	survival	

and	 reproductive	 fitness.	 Humans	 often	 live	 and	 operate	 interdependently	 in	 densely	

populated	communities.	This	not	only	exposes	individuals	to	potential	conflict	or	violence,	

but	 also	 introduces	 potential	 health	 threats,	 such	 as	 transmitting	 diseases	 and	 alcohol	

abuse	 in	social	gatherings	(Neuberg	et	al.,	2011).	Findings	that	would	be	expected	on	the	

basis	 of	 a	 motivated	 focus	 account	 resonate	 with	 those	 obtained	 in	 studies	 on	 health	

threat-related	 cognitive	 bias.	 For	 example,	 both	 external	 representations	 (e.g.,	 images,	

media	reports)	and	bodily	sensations	of	health	threats	trigger	health	anxiety	(Warwick	&	

Salkovskis,	 1990),	 with	 health	 anxiety	 associating	 with	 an	 attentional	 bias	 towards	

health-/illness-related	information	as	well	as	decelerated	disengagement	of	attention	from	

health-threat	 material	 (Jasper	 &	Witthöft,	 2011;	 Lee	 et	 al.,	 2013).	 Moreover,	 perceiving	

disease-connoting	 cues,	 for	 instance,	 seeing	 skin	 lesions	 or	 other	 people	 sneeze,	 triggers	

disgust	and	activation	of	the	disease-avoidance	system	that	evolved	to	protect	against	and	

avoid	 infectious	 risks	 (Curtis,	 Aunger,	 &	 Rabie,	 2004;	 Schaller,	 Miller,	 Gervais,	 Yager,	 &	

Chen,	2010;	Tybur,	Lieberman,	Kurzban,	&	De	Scioli,	2013).	The	disease-induced	disgust,	in	

turn,	 increases	 the	 allocation	 and	 sustainment	 of	 attention	 to	 health	 threat-related	

information,	such	as	infections,	health,	and	contamination	(Armstrong,	Olatunji,	Sarawgi,	&	

Simmons,	2010;	Charash	&	McKay,	2002).	Therefore,	information	implying	health	risks	are	

preferentially	 attended	 to,	 and	 disease-relevant	 concepts	 are	 activated	 into	 working	

memory	(Ackerman	et	al.,	2009;	Park,	Schaller,	&	Crandall,	2007).	 	

To	test	the	motivated	focus	account	of	cognitive	inclusiveness	under	health	threat,	we	

conducted	two	studies.	In	Study	2.1,	we	primed	high	versus	low	self-relevant	health	threats	

by	asking	participants	 to	read	 information	about	negative	consequences	of	alcohol	abuse	

for	themselves	or	senior	citizens	and	to	generate	risk	factors	about	health	that	were	either	

relevant	 to	 themselves	 (high	 self-relevant	 health	 threat)	 or	 to	 others	 (low	 self-relevant	

health	 threat;	 see	Pilot-study),	 after	which	participants	 completed	 the	 category	 inclusion	

task	 with	 health-related	 (vs.	 neutral)	 items	 to	 establish	 health-related	 (vs.	 neutral)	

cognitive	 inclusiveness.	 In	 Study	 2.2,	 participants	 completed	 the	 category	 inclusion	 task	

while	 pictures	 emerged	 on	 the	 screen	 that	 elicited	 health-threat	 (vs.	 violence-threat)	

concerns.	Our	motivated	focus	hypothesis	predicts	that	compared	to	participants	in	the	low	

self-relevant	 (Study	 2.1)	 or	 violence	 threat	 condition	 (Study	 2.2),	 those	 facing	 a	 high	

self-relevant	 health	 threat	 would	 show	 relatively	 more	 inclusive	 thinking	 about	 the	
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health-specific	material.	 Specific	 hypotheses	 are	made	 in	 the	 introduction	 of	 each	 study.	

For	both	studies,	we	report	how	we	determined	our	 sample	 sizes,	 all	data	exclusions,	 all	

manipulations	 and	 all	 measures	 in	 the	 studies.	 Appendix	 2.1	 shows	 the	 observed	 study	

power	and	sample	sizes	needed	to	replicate	our	findings.	 	

	

Pilot	Study	

We	 ran	 a	 pilot	 study	 to	 validate	 our	 manipulation	 of	 high	 versus	 low	 self-relevant	

health	threat.	 	

Method	

Participants.	 Sixty-three	 students	 (46	 females,	 Mage=21.73,	 SD=4.57)	were	 randomly	

assigned	to	the	high	or	low	self-relevant	health	threat	condition.	The	sample	size	required	

to	 get	 adequate	 power	 was	 estimated	 based	 on	 previous	 studies	 using	 a	 similar	

self-relevance	 manipulation	 (Rothman	 &	 Schwarz,	 1998)	 and	 the	 consideration	 of	

participant	availability.	 	

Procedure.	Participants	were	seated	 in	 individual	cubicles	equipped	with	a	computer	

that	 showed	 all	materials	 and	 recorded	 all	 responses.	 Participants	were	 told,	 as	 a	 cover	

story,	 that	 they	 would	 do	 a	 task	 about	 how	 people	 remember	 information	 about	 risks.	

Participants	were	 shown	 a	 text	 about	 a	 broad	 range	 of	 health	 problems	 associated	with	

alcohol	abuse	for	three	minutes	and	were	instructed	to	study	it	seriously,	because	later	in	

the	experimental	session,	they	would	receive	a	memory	test	(this	was	done	to	ensure	that	

participants	 would	 carefully	 attend	 to	 the	 text).	 In	 both	 conditions,	 the	 text	 (based	 on	

information	 sampled	 from	 websites	 on	 alcohol	 abuse)	 described	 the	 relation	 between	

alcohol	use	and	a	broad	range	of	health	problems	(e.g.,	poor	mental	health,	increased	risk	

of	 brain	 damage,	 heart	 failure,	 liver	 problems,	 and	 obesity).	 In	 the	 high	 (low)	 relevance	

health	 threat	 condition,	 it	was	emphasized	 that	 college-age	students	 (senior	citizens)	are	

especially	susceptible	to	this	health	risk	because	they	tend	to	drink	more	than	others.	The	

text	was	followed	by	an	open	question	asking	participants	to	generate	two	factors	that	may	

increase	 their	 personal	 (senior	 citizen’s)	 risk	 to	 alcohol	 abuse	 (cf.	 Rothman	 &	 Schwarz,	

1998).	

Participants	 subsequently	 completed	a	 recall	 task	 consisting	of	 four	questions	about	

the	 content	of	 the	 text	 they	had	 read	 (condition	did	not	 influence	 the	number	of	 correct	

answers,	 F(1,61)=2.16,	 p=.146).	 Thereafter,	 participants	 indicated	 their	 health	 concerns,	
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perceived	personal	relevance	of	the	text,	and	alcohol	consumption.	 	

Measures.	Dependent	variables	were	self-reported	health	concerns	and	self-relevance	

of	 the	 threat.	Health	 concerns	 were	 measured	 with	 8	 items	 using	 a	 7-point	 Likert	 scale	

(ranging	 from	 1:	not	 at	 all,	 to	 7:	 very	much;	Cronbach’s	a=.70),	 sample	 items	 are	 “I	 feel	

worried	 and	 anxious	 about	 my	 health”	 and	 “I	 can	 easily	 visualize	 health	 problems	 that	

could	happen	to	me”.	Personal	relevance	was	measured	with	a	single	item	how	personally	

relevant	 the	 text	 was.	 Finally,	 as	 a	 control	 variable,	 alcohol	 consumption	was	measured	

with	the	question	“how	many	glasses	of	alcohol	do	you	consume	per	week?”	

Results	

After	excluding	those	participants	that	were	above	30	years	of	age	and/or	abstained	

from	 drinking	 alcohol	 (and	 for	 whom	 our	 manipulation	 would	 be	 meaningless),	 55	

participants	(41	females,	Mage=21.11,	SD=2.81;	high	relevance:	27,	low	relevance:	28)	were	

retained	for	analyses.	ANOVA	revealed	a	main	effect	of	threat	condition	on	health	concerns,	

F(1,53)=4.36,	 p=.042,	 2
pη 	 =.08,	 and	 self-relevance	 ratings,	 F(1,53)=4.06,	 p=.049,	 2

pη 	 =.07.	

Participants	 in	 the	 high	 self-relevant	 threat	 condition	 reported	 stronger	 concerns	 about	

their	 health	 (M=3.91,	 SD=0.84)	 and	 indicated	 the	 text	 was	 more	 self-relevant	 (M=3.67,	

SD=1.62)	 than	 those	 in	 the	 low	 self-relevant	 threat	 condition	 (M=3.45,	 SD=0.80,	 and	

M=2.82,	SD=1.49,	respectively).	 	

	

Study	2.1	

Having	established	the	effectiveness	of	our	manipulation,	we	proceeded	to	Study	2.1	in	

which	 we	 examined	 the	 influence	 of	 high	 versus	 low	 self-relevant	 health	 threat	 on	

cognitive	 inclusiveness	 of	 health-related	 and	 neutral	 material.	 If,	 as	 the	 threat-rigidity	

principle	suggests,	threat	would	lead	to	a	generic	narrowing	of	information	processing,	we	

would	expect	reduced	cognitive	inclusiveness	for	both	neutral	and	health-related	material	

in	the	high	as	compared	to	the	low	self-relevance	health	threat	condition.	However,	based	

on	 the	 logic	 of	 the	 motivated	 focus	 account,	 we	 hypothesized	 that	 there	 would	 be	 an	

interaction	between	self-relevance	of	 threat	and	type	of	material.	Strong	evidence	for	the	

motivated	 focus	 account	 is	 reflected	 by	 (a)	more	 inclusive	 thinking	 about	 health-related	

material	and	less	inclusive	thinking	about	neutral	material	in	the	high,	as	compared	to	low	

self-relevant	 health	 threat	 condition,	 and	 (b)	 greater	 inclusiveness	 of	 health-related	

material	than	of	neutral	material	within	the	high	self-relevant	health	threat	condition,	and	
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no	differences	in	inclusiveness	ratings	of	health-related	and	neutral	material	within	the	low	

self-relevant	health	threat	condition.	

Method	

Participants.	Seventy-four	undergraduate	students	(53	 females,	Mage=21.47,	SD=2.74)	

were	randomly	assigned	to	high	or	low	self-relevant	health	threat	conditions.	The	sample	

size	was	determined	by	the	consideration	of	participant	availability,	the	need	for	adequate	

power	to	test	our	predictions,	and	potential	exclusion	of	participants	that	abstained	from	

drinking	alcohol.	 	

Procedure.	Figure	2.1	shows	an	illustration	of	the	procedure.	Participants	were	tested	

individually	in	cubicles	equipped	with	a	computer.	Participants	first	provided	demographic	

information,	such	as	age	and	gender.	Participants	were	told	that	they	would	participate	in	

two	 independent	 tasks.	 The	 first	 task	 was	 putatively	 about	 how	 people	 remember	

information	about	risks,	and	was	actually	used	to	manipulate	self-relevance	of	health	threat	

(see	Pilot	study).	We	then	told	participants	that	we	were	interested	in	the	effects	of	delay	

on	memory	of	risk	 information,	and	therefore	they	would	first	do	an	unrelated	task.	This	

second	 task	 putatively	 was	 about	 object	 perception,	 and	 actually	 measured	 cognitive	

inclusiveness	 (category	 inclusion	 task,	 see	 below).	 Upon	 completion	 of	 the	 category	

inclusion	task,	participants	completed	a	recall	 task	consisting	of	 four	questions	about	 the	

content	 of	 the	 text	 on	 alcohol	 abuse	 (condition	 did	 not	 influence	 the	 number	 of	 correct	

answers,	F(1,72)=1.93,	p=.170)	and	indicated	how	many	glasses	of	alcohol	they	consumed	

per	week.	Finally,	participants	were	paid	for	participation	and	dismissed.	
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Figure	 2.1.	 Schematic	 illustration	 of	 the	 procedure	 in	 Study	 2.1.	 Participants	 first	 read	 a	 text	 about	 health	 problems	

associated	 with	 alcohol	 abuse	 for	 themselves	 or	 senior	 citizens,	 and	 generated	 two	 factors	 that	 may	 increase	 their	

personal	 (high	 self-relevant	 health	 threat)	 or	 senior	 citizens’	 (low	 self-relevant	 health	 threat)	 risk	 to	 alcohol	 abuse.	

Thereafter,	 participants	 completed	 the	 category	 inclusion	 task	 including	 health-related	 and	 neutral	 items	 to	 establish	

health-related	and	neutral	 cognitive	 inclusiveness.	 Subsequently,	 they	 completed	a	 recall	 task	about	 the	 content	of	 the	

text	they	had	read	and	indicated	their	alcohol	consumption.	 	

	

	

Measures.	The	main	dependent	variable	was	 cognitive	 inclusiveness.	We	adapted	 the	

category	 inclusion	 task	 by	 Rosch	 (1975)	 to	 assess	 cognitive	 inclusiveness.	 In	 this	 task,	

participants	are	asked	to	rate	how	representative	a	given	exemplar	(e.g.,	bus	or	camel)	 is	

for	a	particular	category	(e.g.,	vehicle).	We	used	four	neutral	categories	of	the	original	task:	

vehicle,	 vegetable,	 furniture,	 and	 clothes	 (Rosch,	 1975).	 To	 these	 neutral	 categories,	 we	

added	eleven	health-related	categories	that	were	validated	in	a	pre-test:	disease	symptoms,	

unhealthy	 environment,	 stress	 symptoms,	 mental	 illness,	 unhealthy	 thought	 patterns,	

unhealthy	 lifestyle,	 hygiene,	 healthcare,	 therapeutic	 activities,	 healthy	 diet,	 and	 healthy	

activities	(see	Appendix	2.3).	Participants	thus	responded	to	fifteen	categories	in	total	that	

were	presented	in	random	order.	Each	category	included	three	preselected	exemplars	that	

differed	in	typicality	from	high	through	moderate	to	low.	For	example,	the	neutral	category	

Low	self-relevanceHigh	self-relevance

Recall	task

College	students’	
alcohol	abuse	and	
health	problems.

Senior	citizens’	
alcohol	abuse	and	
health	problems.

High	self-relevance Low	self-relevance

College	students’	
risks	to	alcohol	
abuse.

Senior	citizens’	
risks	to	alcohol	
abuse.

Reading	text

Generating	factors

Category	inclusion	task	(45	items)

Alcohol	
consumption

To	what	extent	do	you	think	“bus”	is	representative	for	
the	category	“vehicles”?

Definitely	does	not	
belong	to	the	category	
and	is	very	dissimilar	to	
members	of	the	
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“vehicle”	 includes	bus,	airplane,	and	camel	as	strong,	moderate,	and	weak	exemplars;	 the	

health-related	 category	 “healthcare”	 includes	 hospital,	 dental	 check,	 and	 first-aid	

application	 as	 strong,	 moderate,	 and	 weak	 exemplars	 (exemplars	 for	 each	 category	 are	

included	in	Appendix	2.2).	 	

For	each	category,	participants	rated	how	representative	the	three	exemplars	were	on	

a	 10-point	 scale	 ranging	 from	 1	 (definitely	 does	 not	 belong	 to	 the	 category	 and	 is	 very	

dissimilar	to	members	of	 the	category)	 to	10	(definitely	belongs	to	the	category	and	 is	very	

similar	to	members	of	the	category).	Participants	received	detailed	instructions	about	each	

scale-point.	For	example,	a	rating	of	5	meant	that	the	item	did	not	belong	to	the	category	

but	was	very	similar	to	members	of	the	category,	while	a	rating	of	6	indicated	that	the	item	

did	 belong	 to	 the	 category	 but	 was	 not	 a	 good	 example	 of	 it	 (Mikulincer	 et	 al.,	 1990a,	

1990b).	In	total,	participants	rated	45	exemplars	(presented	in	random	order	within	each	

category).	The	averaged	ratings	for	strong,	moderate	and	weak	exemplars	in	both	neutral	

and	health-related	domains	significantly	and	unequivocally	differed	from	each	other	(also	

see	Appendix	2.3).	Cognitive	inclusiveness	typically	shows	up	in	representativeness	ratings	

for	 the	weak	 exemplars	 rather	 than	 for	 the	moderate	 or	 strong	 exemplars	 (Carnevale	&	

Probst,	1998;	De	Dreu	&	Nijstad,	2008;	Rosch,	1975),	and	analyses	were	 thus	 focused	on	

the	 ratings	 for	 weak	 exemplars	 of	 the	 neutral	 versus	 the	 health-related	 categories.	

Representativeness	 ratings	 for	 the	 weak	 exemplars	 in	 the	 four	 neutral	 categories	 were	

averaged	 into	 the	 index	 “cognitive	 inclusiveness	 in	neutral	domains”	 (Cronbach’s	a=.50),	

and	 representativeness	 ratings	 for	 the	 weak	 exemplars	 in	 the	 eleven	 health-related	

categories	were	averaged	into	the	index	“cognitive	inclusiveness	in	health-related	domains”	

(Cronbach’s	a=.69).	 	

Results	

All	participants	were	first	examined	on	age	and	alcohol	consumption.	No	participants	

were	excluded	on	the	basis	of	their	age	(range:	17-30);	but	we	excluded	9	participants	who	

abstained	 from	 drinking	 and	 for	 whom	 the	 manipulation	 was	 rather	 meaningless.	 We	

retained	for	analyses	65	participants	(45	females,	Mage=21.34,	SD=2.71;	high	self-relevant:	

30,	low	self-relevant:	35).	 	

Inclusiveness	 ratings	 for	 the	neutral	and	health	 threat-related	weak	exemplars	were	

submitted	 to	 a	 2(high/low	 relevance)	 ×	 2(type	 of	 material)	 mixed-model	 Analysis	 of	

Variance	 with	 the	 second	 factor	 within-subjects.	 Relevance	 had	 no	 main	 effect,	
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F(1,63)=2.30,	 p=.135,	 2
pη 	 =.04;	 type	 of	 material	 did,	 F(1,63)=25.81,	 p<.001,	 2

pη 	 =	 .29:	

health	 threat-related	 items	received	higher	 ratings	 (M=5.57,	SD=1.04)	 than	neutral	 items	

(M=4.85,	 SD=1.41).	 A	 relevance	 by	 type	 of	 material	 interaction	 qualified	 this	 effect,	

F(1,63)=6.94,	 p=.011,	 2
pη 	 =.10.	 Figure	 2.2	 shows	 no	 effect	 of	 relevance	 on	 cognitive	

inclusiveness	 for	 health-related	 material,	 F(1,63)<0.50,	 p=.967,	 but	 lower	 inclusiveness	

ratings	 for	 neutral	 material	 in	 the	 high	 rather	 than	 low	 self-relevant	 threat	 condition,	

F(1,63)=5.44,	p=.023,	 2
pη 	 =.08.	Moreover,	whereas	no	differences	 in	 inclusiveness	ratings	

for	the	neutral	and	health	threat-related	weak	exemplars	emerged	in	the	low	self-relevant	

threat	 condition,	 F(1,63)=3.24,	 p=.077,	 2
pη 	 =.05,	 inclusiveness	 ratings	 for	 the	 neutral	

exemplars	 were	 lower	 than	 those	 for	 the	 health	 threat-related	 exemplars	 in	 the	 high	

self-relevant	threat	condition,	F(1,63)=27.64,	p<.001,	 2
pη 	 =.31.	 	

	

	

Figure	2.2.	Inclusiveness	ratings	for	neutral	items	and	health-related	items	as	a	function	of	self-relevance	level	(displayed	

are	means	±	SE).	
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Discussion	of	Study	2.1	 	

Study	2.1	showed	an	interaction	between	personal	relevance	of	health	threat	and	type	

of	 material:	 a	 personally	 relevant	 health	 threat	 narrowed	 cognitive	 inclusiveness	 of	

health-irrelevant	 material,	 but	 not	 of	 health-related	material.	 This	 pattern	 of	 findings	 is	

inconsistent	 with	 a	 general	 threat-rigidity	 principle	 on	 the	 basis	 of	 which	 reduced	

inclusiveness	 ratings	would	 be	 predicted	 regardless	 of	 the	 type	 of	material	 that	 is	 being	

processed.	 Findings	 are	 more	 in	 line	 with	 a	 motivated	 focus	 account,	 although	 strong	

evidence	 for	 this	 account	 would	 have	 required	 higher	 inclusiveness	 ratings	 for	

threat-related	material	 in	the	high	as	compared	to	 low	self-relevant	threat	condition.	The	

absence	of	such	positive	evidence	motivated	Study	2.2,	 in	which	we	tested	the	motivated	

focus	hypothesis	with	a	different	manipulation	of	threat.	 	

	

Study	2.2	

In	 Study	 2.2,	 several	 changes	were	 implemented.	 First,	we	 compared	 health	 threats	

(threats	 of	 contagious	 diseases)	 with	 violence	 threats	 (threats	 of	 physical	 attacks)	 and	

added	violence-related	items	to	the	category	inclusion	task	of	Study	2.1.	On	the	basis	of	the	

threat-rigidity	principle	that	suggests	a	generic	narrowing	of	information	processing,	there	

is	no	reason	to	predict	that	the	type	of	material	that	is	being	processed	should	qualify	the	

effect	 of	 type	 of	 threat	 on	 cognitive	 inclusiveness	 ratings.	 However,	 health	 threats	

specifically	 trigger	 the	 disease-avoidance	 system	 that	 evolved	 to	 enable	 people	 to	

effectively	 avoid	 infectious	 risks,	 whereas	 violence	 threats	 specifically	 trigger	 the	

self-protection	 system	 that	 evolved	 to	protect	 humans	 from	physical	 harm.	Each	 system,	

therefore,	 is	 attuned	 to	 different	 threat	 cues	 and	 activates	 domain-specific	 cognitive	

associations	(Neuberg	et	al.,	2011).	The	logic	of	the	motivated	focus	account	dictates	that	

we	 should	 see	 a	 significant	 interaction	 between	 threat	 and	 type	 of	 material.	 Strong	

evidence	for	the	motivated	focus	account	is	reflected	by	(a)	more	inclusive	thinking	about	

health-related	material,	less	inclusive	thinking	about	violence-related	material	in	the	health	

threat,	 as	 compared	 to	 the	 violence	 threat	 condition,	 and	no	differences	 in	 inclusiveness	

ratings	 between	 threat	 conditions	 for	 the	 neutral	 items;	 and	 (b)	 and	 within	 the	 health	

threat	condition,	greater	inclusiveness	of	health-related	material	than	of	health-irrelevant	

material;	and	within	the	violence	threat	condition,	greater	inclusiveness	of	violence-related	

material	 than	of	violence-irrelevant	material.	These	predictions	were	 tested	 in	a	study	 in	

which	 we	 manipulated	 health	 vs.	 violence	 threats	 by	 presenting	 pictures	 of	 infectious	
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diseases	(health	threat)	or	interpersonal	violence	(violence	threat)	and	asking	participants	

to	 imagine	and	describe	 their	own	 reactions	 to	 the	 threats	depicted	 in	 the	pictures.	This	

alternative	manipulation	was	chosen	because	compared	to	verbal	stimuli,	pictorial	stimuli	

more	strongly	activate	processing	of	fear/anxiety-relevant	information	(Foa	&	Kozak,	1986;	

Lang,	 1979).	 Following	 the	 threat	 manipulation,	 participants	 completed	 the	 category	

inclusion	task	that	contained	neutral,	health-related	and	violence-related	items.	 	

Second,	Study	2.2	allowed	us	to	examine	whether	the	relative	threat-induced	cognitive	

inclusiveness	 is	 tied	 to	 information	 about	 the	 specific	 threat	 that	 is	 targeted	 (infectious	

disease)	 or	 can	 be	 generalized	 to	 information	 about	 other	 health-related	 issues	 (e.g.,	

mental	 health).	 Therefore,	 we	 added	 specific	 disease-related	 items	 to	 the	 category	

inclusion	task	of	Study	2.1	and	examined	whether	health	threats	that	are	specifically	tied	to	

transmitting	diseases,	compared	to	violence	 threats,	 led	 to	more	 inclusive	 thinking	about	

specific	disease-related	information	only,	or	also	about	other	health-related	information.	If	

threat-induced	 inclusive	 thinking	 is	 specifically	 tied	 to	 the	 information	 about	 the	 target	

threat,	 then	it	 logically	follows	that	compared	to	violence	threat,	health	threats	that	were	

specifically	 aimed	 at	 transmitting	 diseases	 would	 lead	 to	 higher	 cognitive	 inclusiveness	

ratings	 for	 disease-related	 items	 rather	 than	 other	 health-related	 items.	 Alternatively,	 if	

threat-induced	inclusive	thinking	can	be	generalized	to	other	health-related	materials,	then	

we	 should	 see	 higher	 cognitive	 inclusiveness	 ratings	 for	 both	 disease-related	 items	 and	

other	health-related	items	in	the	health	threat	condition	as	compared	to	the	violence	threat	

condition.	 	 	

Third,	although	the	four	neutral	items	of	the	category	inclusion	task	have	been	used	in	

previous	studies	on	category	inclusiveness	(Carnevale	&	Probst,	1998;	De	Dreu	&	Nijstad,	

2008;	 Isen	 &	 Daubman,	 1984),	 reliability	 was	 sub-optimal.	 Therefore,	 we	 added	 four	

neutral	 categories	 to	 those	 used	 in	 Study	 2.1	 (Rosch,	 1975).	 The	 disease-related,	

conflict-related,	and	neutral	items	that	were	added	to	the	category	inclusion	task	were	first	

validated	in	a	pre-test	(see	Appendix	2.4).	 	

Finally,	 to	 rule	 out	 the	 possibility	 that	 the	 threat-induced	 inclusiveness	 is	 caused	

purely	by	heightened	accessibility	of	 threat-related	knowledge	and	 that	motivation	plays	

no	 role,	 we	 measured	 individual	 difference	 in	 chronic	 and	 current	 concerns	 about	

transmitting	 diseases	 as	 well	 as	 knowledge	 about	 transmitting	 diseases.	 The	 motivated	

focus	 account	 predicts	 positive	 correlations	 of	 chronic	 and	 current	 concerns	 (but	 not	

knowledge)	 about	 transmitting	 diseases	 with	 inclusiveness	 ratings	 of	 health-related	
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material,	but	not	of	health-irrelevant	material.	 	

Method	

Participants.	Undergraduate	 students	 (N	 =	 93,	 65	 females,	 Mage	=	 22.60,	 SD	 =	 5.91)	

were	randomly	assigned	to	one	of	two	self-relevant	threat	conditions	(health	vs.	violence).	

The	sample	size	was	based	on	effect	sizes	in	Study	2.1.	 	

Procedure.	Participants	were	tested	individually	in	cubicles	equipped	with	a	computer.	

Figure	2.3	shows	the	schematic	flow	of	the	study.	Participants	first	provided	demographic	

information,	 and	 completed	 two	 questionnaires:	 one	 assessing	 their	 perceived	

vulnerability	 of	 catching	 diseases	 (Duncan,	 Schaller,	 &	 Park,	 2009)	 and	 a	 bogus	

questionnaire	to	prevent	hypothesis	guessing.	Thereafter,	participants	were	told	that	they	

would	participate	in	two	independent	tasks.	The	first	task	putatively	was	about	how	people	

process	 visual	 information,	 and	 was	 used	 to	 manipulate	 type	 of	 threat.	 In	 this	 task,	

participants	were	shown	a	slide	show	containing	pictures	and	were	instructed	to	process	

the	pictures	carefully,	because	later	in	the	experimental	session,	they	would	answer	some	

questions	 about	 the	 pictures.	 In	 both	 conditions,	 the	 slide	 show	 contained	 10	 different	

pictures	 that	were	displayed	once	 in	random	order	 for	6s.	 In	 the	health-threat	condition,	

the	pictures	depicted	people	that	directly	faced	the	participants	and	showed	characteristics	

or	symptoms	associated	with	 infectious	diseases	(e.g.,	a	person	sneezing,	a	person	whose	

face	 is	 covered	 with	 poxes;	 Schaller	 et	 al.,	 2010).	 In	 the	 violence-threat	 condition,	 the	

pictures	depicted	people	with	weapons	(e.g.,	a	gun,	a	knife)	pointing	directly	at	participants	

(Kveraga	et	al.,	2015).	To	strengthen	the	personal	relevance	of	the	threat	manipulation,	the	

slide	 show	was	 followed	 by	 an	 open	 question	 asking	 participants	 to	 imagine	 and	 write	

down	 at	 least	 two	 personal	 reactions	 if	 they	 would	 found	 themselves	 in	 the	 depicted	

situations.	 	

As	before,	we	told	participants	that	we	were	interested	in	the	effects	of	delay	on	visual	

processing	and	therefore	they	would	 first	do	an	unrelated	task	about	object	perception	–	

this	 was	 the	 category	 inclusion	 task.	 Participants	 completed	 this	 task	 while	 the	 same	

pictures	 they	 saw	 in	 the	 previous	 task	 emerged	 on	 the	 screen	 in	 random	 sequence	 for	

multiple	 times	until	 the	 end	of	 the	 task.	Upon	 completion	 of	 the	 category	 inclusion	 task,	

participants	 answered	 some	 questions	 about	 their	 feelings	 regarding	 the	 pictures,	

indicated	 their	 current	 motivation	 to	 deal	 with	 risks	 of	 diseases	 and	 violence,	 and	

completed	 a	 questionnaire	 assessing	 their	 knowledge	 about	 diseases.	 Thereafter,	

participants	were	paid	for	participation	and	dismissed.	
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Figure	2.3.	Schematic	illustration	of	the	procedure	in	Study	2.2.	Participants	first	completed	the	perceived	vulnerability	to	

diseases	questionnaire	and	a	bogus	questionnaire	to	prevent	hypothesis	guessing.	Thereafter,	they	watched	a	slide	show	

including	10	pictures	depicting	symptoms	of	contagious	diseases	(health	threat)	or	violent	aggressors	(violence	threat).	

Each	picture	appeared	for	6s.	The	slide	show	was	followed	by	an	open	question	asking	participants	to	generate	personal	

reactions	 to	 the	 depicted	 situations.	 After	 the	 threat	manipulation,	 participants	 completed	 the	 category	 inclusion	 task	

while	the	same	pictures	they	saw	during	the	slide	show	emerged	on	the	screen	 in	random	sequence	for	multiple	times	

until	 the	 end	 of	 the	 task.	 Finally,	 participants	 completed	 manipulation	 checks	 and	 a	 questionnaire	 assessing	 their	

knowledge	about	diseases.	Note	that	C1	means	health	threat,	and	C2	means	violence	threat.	

	

	

Measures.	 Participants	 completed	 the	 same	 category	 inclusion	 task	 as	 in	 Study	 2.1,	

with	new	categories	added.	To	improve	the	reliability	of	the	neutral	items,	we	added	four	

neutral	 categories	 (with	 strong,	moderate,	 and	weak	 exemplars):	 fruit	 (apple,	 cranberry,	

avocado),	 bird	 (sparrow,	 condor,	penguin),	 toy	 (doll,	 tricycle,	 book),	 and	 carpenter’s	 tool	

(saw,	awl,	scissors)	(Rosch,	1975).	The	four	violence-related	categories	were	weapon	(gun,	

jet	 fighter,	 screwdriver),	ammunition	(bullet,	dynamite,	paving	stones),	army	(Cavalry,	Al	
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Qaida,	 hooligans),	 and	 fight	 (war,	 bombing,	 collective	 bargaining)	 (De	 Dreu	 &	 Nijstad,	

2008).	 The	 five	 disease-related	 categories	 contained	 three	 newly	 developed	 categories:	

risks	 of	 contagion	 (coughs	 and	 sneezes,	 shaking	 hands,	 goodbye	 kiss),	 disease	 markers	

(coughing	 up	 blood,	 sore	 throat,	 itch),	 and	 sources	 of	 infection	 (rotten	 food,	 dish	 towel,	

doorknob),	as	well	as	two	from	the	original	health-related	categories	in	Study	2.1:	disease	

symptoms	 (fever,	 rash,	 muscle	 ache)	 and	 unhealthy	 environment	 (air	 pollution,	 noise,	

overpopulation).	 The	 other	 nine	 health-related	 categories	 were	 kept	 to	 measure	 the	

inclusiveness	of	other	health-related	 information	 (e.g.,	 the	 category	 “healthcare”	 includes	

hospital,	dental	check,	and	first-aid	application	as	strong,	moderate,	and	weak	exemplars;	

the	 category	 “mental	 illness”	 includes	 depression,	 burn-out,	 and	 dyslexia	 as	 strong,	

moderate,	and	weak	exemplars).	The	newly-added	categories	were	validated	in	a	pre-test,	

and	 the	 ratings	 for	 preselected	 strong,	 moderate,	 and	weak	 exemplars	 in	 each	 category	

significantly	 and	unequivocally	differed	 from	each	other	 (see	Appendix	2.4).	 Participants	

thus	 responded	 to	 eight	 neutral,	 four	 violence-related,	 five	 disease-related,	 and	 nine	

health-general	categories	that	were	presented	in	random	order.	Cognitive	inclusiveness	was	

based	 on	 the	 averaged	 ratings	 for	 weak	 exemplars	 of	 the	 neutral	 (Cronbach’s	a	 =	 .69),	

violence-related	 (Cronbach’s	 a	 =	 .72),	 disease-related	 (Cronbach’s	 a	 =	 .68)	 and	

health-related	categories	(Cronbach’s	a	=	.62).	

Manipulation	 checks.	Participants’	 feelings	about	 the	pictures	were	assessed	with	10	

items	(1	=	not	at	all	to	7	=	very	much)	which	yielded	three	indexes:	perceived	threat	level	(4	

items,	Cronbach’s	a	=	 .89;	e.g.,	“I	 find	the	pictures	threatening”),	 level	of	disgust	(3	items,	

Cronbach’s	a	 =	 .89;	 e.g.,	 “I	 find	 the	 pictures	 disgusting”)	 and	 level	 of	 violence	 (3	 items,	

Cronbach’s	a	 =	 .95;	 e.g.,	 “I	 find	 the	 pictures	 violent”).	 As	 a	measure	 of	disease	 (violence)	

concerns,	participants	answered	12	items	(1	=	not	at	all	to	7	=	very	much),	with	items	such	

as	 “Upon	 viewing	 the	 pictures,	 I	 am	 more	 concerned	 about	 infectious	 diseases	 (armed	

violence)”;	 “I	 am	 motivated	 by	 the	 pictures	 to	 prevent	 the	 harmful	 effect	 of	 infectious	

diseases	(violent	situations)”	(Cronbach’s	a	=	.90	for	disease	concerns,	Cronbach’s	a	=	.96	

for	violence	concerns).	

Chronic	concerns.	Chronic	concerns	about	 transmitting	diseases	were	measured	with	

the	 15-item	 perceived	 vulnerability	 to	 disease-questionnaire	 (1:	 strongly	 disagree,	 to	 7:	

strongly	 agree;	 Duncan	 et	 al.,	 2009)	 (Cronbach’s	 a	 =	 .82).	 Sample	 items	 include:	 “If	 an	

illness	 is	 ‘going	 around’,	 I	will	 get	 it”,	 and	 “I	 prefer	 to	wash	my	 hands	 pretty	 soon	 after	

shaking	someone’s	hand”.	 	
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Knowledge.	 To	 rule	 out	 the	 possibility	 that	 differences	 in	 knowledge	 would	 be	

responsible	 for	the	relation	between	chronic	health	concerns	about	transmitting	diseases	

and	category	 inclusiveness,	participants’	knowledge	about	health	was	measured	with	 the	

item	“I	have	a	lot	of	knowledge	about	health”	on	a	7-point	scale	(1	=	extremely	disagree	to	7	

=	extremely	agree).	 	

Results	

Correlations	 and	 descriptive	 statistics.	 Seven	 participants	 with	 extremely	 short	

completion	times	(N	=	3)	and	response	sets	(N	=	4)	were	excluded.	The	final	dataset	had	86	

participants	 (63	 females,	 Mage	 =	 22.55,	 SD	 =	 6.10;	 health-threat	 condition:	 42,	

violence-threat	 condition:	 44).	 Table	 2.1	 shows,	 first,	 that	 chronic	 concerns	 about	

transmitting	 diseases	were	 positively	 associated	with	 cognitive	 inclusiveness	 ratings	 for	

disease-related	 and	 health-related	 information,	 but	 not	 for	 neutral	 and	 violence-related	

information.	 Second,	 the	 effect	 of	 chronic	 health	 concerns	 on	 both	 disease-related	

inclusiveness	(b	=	.38,	t(83)	=	3.69,	p	<	.001)	and	health-related	inclusiveness	(b	=	.27,	t(83)	

=	 2.49,	 p	 =	 .015)	 held	 while	 controlling	 for	 differences	 in	 knowledge	 about	 health.	

Moreover,	 state	 induced	 concerns	 about	 transmitting	 diseases	 only	 positively	 correlated	

with	 inclusiveness	 of	 disease-related	 material,	 and	 state	 induced	 violence	 concerns	

positively	 correlated	 with	 inclusiveness	 of	 violence-related	 material.	 Finally,	 knowledge	

about	health	did	not	significantly	correlate	with	cognitive	inclusiveness	ratings.	
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Table	2.1.	Descriptive	Statistics	and	Zero-Order	Correlations	for	All	Study	Variables	(Study	2,	N=86)	

	

M	 SD	 2	 3	 4	 5	 6	 7	 8	 9	

1.	Disease-CI	 5.53	 1.45	 .58**	 .24*	 .39**	 .39**	 .22*	 .06	 .12	 .27*	

2.	Health-CI	 5.84	 1.05	

	

.45**	 .55**	 .27*	 .07	 .22*	 .05	 .12	

3.	Violence-CI	 4.10	 1.33	

	 	

.60**	 .03	 .03	 .26*	 -.08	 -.16	

4.	Neutral-CI	 5.28	 1.26	

	 	 	

.16	 .08	 .12	 .06	 .03	

5.	PVD	 3.31	 0.82	

	 	 	 	

.31**	 .06	 .23*	 .16	

6.	Disease	concerns	 2.52	 1.47	

	 	 	 	

	 -.18	 .26*	 .01	

7.	Violence	concerns	 3.03	 1.89	

	 	 	 	 	 	

.04	 .23*	

8.	Health	knowledge	 	 4.59	 1.30	

	 	 	 	 	 	 	

.22*	

9.	Gender	 1.73	 0.45	 	 	 	 	 	 	 	 1.00	

Note.	CI	=	cognitive	inclusiveness;	PVD	=	perceived	vulnerability	to	disease;	Gender:	1=male,	2=female.	 	

*p<.05,	**p<.01	 	 	
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Manipulation	 checks.	 To	 verify	 the	 effectiveness	 of	 our	 manipulation,	 we	 first	
submitted	 threat,	 disgust	 and	 violence	 ratings	 of	 the	 pictures	 to	 separate	 ANOVAs	 with	
condition	 as	 the	 independent	 variable.	 For	 threat-ratings,	 no	 differences	 between	 threat	
conditions	 emerged,	F(1,	 84)	 =	 2.00,	p	=	 .161,	 2

pη 	 =	 .02;	 participants	 in	 both	 conditions	

perceived	 the	 pictures	 as	 equally	 threatening	 (Mhealth-threat	 =	 5.15,	 SDhealth-threat	 =	 1.34;	
Mviolence-threat	=	5.53,	SDviolence-threat	=	1.11).	However,	 there	were	significant	effects	of	 threat	
condition	 on	 disgust-ratings,	 F(1,84)	 =	 22.99,	 p	 <	 .001,	 2

pη 	 =	 .22,	 and	 violence	 ratings,	

F(1,84)	 =	 309.25,	 p	 <	 .001,	 2
pη 	 =	 .79.	 Disgust-ratings	 of	 the	 pictures	 were	 higher	 in	 the	

health-threat	 condition	 (M	=	 5.27,	 SD	=	 1.59)	 than	 in	 the	 violence-threat	 condition	 (M	=	
3.57,	SD	=	1.70),	while	violence-ratings	of	 the	pictures	were	higher	 in	the	violence-threat	
condition	(M	=	6.27,	SD	=	0.70)	than	 in	the	health-threat	condition	(M	=	2.39,	SD	=	1.28).	
Second,	we	 submitted	 disease	 concerns	 and	 violence	 concerns	 to	 separate	ANOVAs	with	
condition	 as	 independent	 variable.	 Participants	 in	 the	 health-threat	 condition	 reported	
more	health	concerns	(M	=	3.52,	SD	=	1.36)	but	less	violence	concerns	(M	=	2.02,	SD	=	1.25)	
than	 those	 in	 the	 violence-threat	 condition	 (Mhealth_concerns	 =	 1.56,	 SDhealth_concerns	 =	 0.77;	
Mviolence_concerns	 =	 4.00,	 SDviolence_concerns=1.91),	 F(1,	 84)=68.13,	 p<.001,	 2

pη 	 =.45,	 and	 F(1,	

84)=32.04,	 p<.001,	 2
pη 	 =.28,	 respectively.	 These	 results	 show	 that	 our	 manipulation	 of	

specific	threats	was	successful.	

Cognitive	 inclusiveness.	 To	 test	 the	 influence	 of	 type	 of	 threat	 on	 cognitive	
inclusiveness	in	different	domains,	we	submitted	inclusiveness	ratings	for	weak	exemplars	
to	 a	 2(threat	 condition:	 health-threat/	 violence-threat)	 ×	 4(type	 of	 material:	
neutral/violence-related/disease-related/general	 health-related)	 repeated	 measure	
ANCOVA	with	gender	as	a	covariate.	The	latter	was	included	because	women	score	higher	
on	 disgust	 sensitivity	 (Haidt,	 McCauley,	 &	 Rozin,	 1994)	 and	 perceived	 vulnerability	 to	
disease	than	men	(Duncan	et	al.,	2009);	gender	indeed	had	a	strong	interaction	with	type	of	
material	on	cognitive	inclusiveness	(F(3,	81)	=	5.62,	p	=	.001,	 2

pη 	 =	.17).	Whereas	the	effect	

of	 threat	 condition	 was	 not	 significant,	 F(1,	 83)	 <	 0.10,	 p	 =	 .934,	 the	 effect	 of	 type	 of	
material	 was,	 F(3,	 81)	 =	 3.19,	 p	 =	 .028,	 2

pη 	 =	 .11:	 violence-related	 items	 received	 lower	

ratings	 than	 the	neutral,	 disease-related	 and	 general	 health-related	 items,	ps	<	 .001,	 and	
general	health-related	items	received	higher	ratings	than	neutral	items,	p	<	.001	(see	Table	
2.1).	This	effect	was	qualified	by	a	significant	threat	condition	×	type	of	material	interaction,	
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F(3,	 81)	 =	 4.19,	 p	 =	 .008,	 2
pη 	 =	 .13.	 Figure	 2.4	 shows	 no	 effect	 of	 threat	 condition	 on	

cognitive	 inclusiveness	 ratings	 for	 neutral	 material,	 F(1,	 83)	 <	 0.10,	 p	 =	 .942,	 general	
health-related	material,	F(1,	83)	=	0.14,	p	=	.708,	and	violence-related	material,	F(1,	83)	=	
2.55,	p	=	.114,	 2

pη 	 =	.03	(although	means	for	the	latter	effect	were	in	the	expected	direction.	

It	also	shows	a	significant	effect	of	 threat	condition	on	cognitive	 inclusiveness	ratings	 for	
disease-related	material,	F(1,	83)	=	4.48,	p	=	.037,	 2

pη 	 =	.05,	with	greater	inclusiveness	for	

disease-related	 material	 in	 the	 health-threat	 condition	 than	 in	 the	 violence-threat	
condition.	

	

	
Figure	2.4.	Inclusiveness	ratings	for	neutral,	violence-related,	disease-related	and	general	health-related	information	as	a	
function	of	threat	condition	(displayed	are	means	±	SE).	

	

	

A	within-subjects	 planned	 comparison	 of	 disease-	 (violence-)	 relevant	 vs.	 irrelevant	
inclusiveness	 gave	 further	 support	 for	 the	 domain-specific	 broadening	 effect	 of	 type	 of	
threat.	 Because	 the	 inclusiveness	 ratings	 in	 different	 domains	 varied,	 and	 we	 were	
interested	 in	 the	 relative	 effects	 of	 threat	 on	 domain-specific	 cognitive	 inclusiveness,	we	
averaged	 z-transformed	 inclusiveness	 ratings	 for	 neutral,	 violence-related	 and	 general	
health-related	 items	 as	 disease-irrelevant	 inclusiveness	 ratings,	 and	 z-transformed	
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inclusiveness	ratings	for	neutral,	disease-related	and	health-related	items	were	averaged	to	
form	 violence-irrelevant	 inclusiveness	 levels.	 We	 then	 submitted	 z-transformed	
inclusiveness	ratings	to	a	2	(threat	condition:	health-threat	vs.	violence-threat)	×	2	(type	of	
material:	disease-relevant,	disease-irrelevant)	repeated	measure	ANCOVA	with	gender	as	a	
covariate.	There	was	a	significant	threat	condition	×	type	of	material	interaction,	F(1,	83)	=	
9.01,	 p	 =	 .004,	 2

pη 	 =	 .10.	 Greater	 inclusiveness	 for	 disease-related	 items	 than	

disease-irrelevant	items	was	found	under	health	threat,	F(1,	83)	=	4.66,	p	=	.034,	 2
pη 	 =	.05;	

but	 lower	 inclusiveness	 for	 disease-related	 items	 than	 disease-irrelevant	 items	 emerged	
under	violence	 threat,	F(1,	83)	=	4.45,	p	=	 .038,	 2

pη 	 =	 .05.	The	2	(threat	condition:	health	

threat/violence	 threat)	 ×	 2	 (type	 of	 material:	 violence-relevant/violence-irrelevant)	
repeated	measure	ANCOVA	with	gender	as	a	covariate	also	showed	an	interaction,	F(1,	83)	
=	6.93,	p	=	.010,	 2

pη 	 =	 .08,	with	marginally	higher	inclusiveness	for	violence-related	items	

than	 violence-irrelevant	 items	under	 violence	 threat,	F(1,	 83)	 =	 3.42,	p	=	 .068,	 2
pη 	 =	 .04;	

and	 marginally	 lower	 inclusiveness	 for	 violence-related	 items	 than	 violence-irrelevant	
items	under	health-threat,	F(1,	83)	=	3.58,	p	=	.062,	 2

pη 	 =	.04.	 	

Discussion	of	Study	2.2	

Taken	 together,	 the	 results	 of	 Study	 2.2	 revealed	 that	 compared	 to	 violence	 threat,	
disease-specific	health	threats	resulted	in	greater	inclusive	thinking	about	disease-related	
information,	 and	 within	 the	 disease-specific	 health	 threat	 condition,	 inclusiveness	 of	
disease-related	 information	was	higher	 than	of	disease-irrelevant	 information.	The	 trend	
for	 violence	 threat	 to	 produce	 greater	 violence-related	 inclusiveness	was	weaker,	 but	 in	
line	 with	 predictions.	 Furthermore,	 chronic	 concerns	 (rather	 than	 knowledge)	 about	
transmitting	 diseases	 positively	 predicted	 inclusiveness	 ratings	 for	 disease-related	 and	
health-related	 information,	but	not	 for	neutral	and	violence-related	 information.	We	thus	
interpret	 these	 findings	 as	 further	 support	 for	 the	motivated	 focus	 account	 of	 cognitive	
inclusiveness	under	health	threat.	 	

	

General	discussion	

Fueled	 by	 contradictions	 in	 the	 findings	 regarding	 the	 relation	 between	 threat	 and	
flexible	 and	 inclusive	 information	processing,	we	 advanced	 a	motivated	 focus	 account	 of	
threat	 effects	 on	 category	 inclusiveness:	 threat	 exposure	 can	 both	 narrow	 and	 broaden	
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cognitive	 inclusiveness	 depending	 on	 the	 type	 of	 material	 that	 is	 being	 processed.	 If	
material	 is	 threat-relevant,	 higher	 inclusiveness	 levels	 are	 expected,	 whereas	 lower	
inclusiveness	 levels	 are	 expected	 if	 material	 is	 deemed	 threat-irrelevant.	 Indeed,	 we	
observed	 that	 compared	 to	 low	 self-relevant	 health	 threats,	 highly	 self-relevant	 health	
threats	 led	 to	 relatively	 higher	 cognitive	 inclusiveness	 of	 material	 in	 health-related	 (vs.	
neutral)	domains	(Study	2.1).	Study	2.2	showed	that	compared	to	violence	threats,	health	
threats	specifically	aimed	at	transmitting	diseases	resulted	in	higher	inclusiveness	ratings	
on	 items	that	pertained	to	 this	specific	 threat,	whereas	violence	threats	 tended	to	 induce	
higher	 cognitive	 inclusiveness	 for	 violence-relevant	 materials	 rather	 than	
violence-irrelevant	materials	(marginal).	Relatively	higher	inclusive	thinking	about	specific	
threat-related	 (vs.	 threat-irrelevant)	 information	 resonates	with	 the	 idea	 that	motivated	
focus	 is	 adaptive	 because	 it	 enables	 individuals	 to	 use	 their	 limited	 energy	 and	 mental	
capacities	 to	 optimally	 deal	 with	 threat	 and	 to	 escape,	 neutralize,	 or	 otherwise	 resolve	
danger.	 	

Our	 findings	 shed	 light	 on	 two	proposed	 perspectives	 on	 narrowed	 attention	 under	
threats	(Chajut	&	Algom,	2003).	Much	in	line	with	the	threat-rigidity	principle,	the	so-called	
capacity-resource	 theory	 proposes	 that	 threats	 deplete	 attentional	 resources	 wherefore	
selective	and	functional	responding	fails	for	all	but	chronically	accessible	information,	thus	
leading	to	highly	constricted	and	shallow	information	processing	(e.g.,	Bargh	&	Thein,	1985;	
Keinan,	 Friedland,	 Kahneman,	 &	 Roth,	 1999).	 Alternatively,	 the	 selective	 attention	
perspective	 predicts	 selective	 improvement	 of	 the	 processing	 of	 task-relevant	 attributes	
under	threats	because	of	 the	reduced	processing	of	 task-irrelevant	material	 (e.g.,	Huguet,	
Galvaing,	 Monteil,	 &	 Dumas,	 1999).	 Our	 findings	 of	 domain-specific	 broadening	 under	
threats	 are	 clearly	 more	 in	 line	 with	 the	 selective	 attention	 perspective	 than	 with	
capacity-resource	 theory.	 That	 is,	 threatened	 people	 may	 selectively	 zoom	 in	 on,	 and	
thoroughly	 process	 potential	 relatedness	 among	 threat-relevant	 attributes,	 and	 thereby	
identify	 (remote)	 linkages	 among	attributes.	This,	 in	 turn,	may	 result	 in	higher	 cognitive	
inclusiveness	 in	 threat-relevant	domains.	Our	 findings	also	extend	 the	selective	attention	
perspective,	which	is	silent	about	flexible	and	inclusive	processing	within	a	selective	focus.	
Apparently,	threat	exposure	leads	to	less	inclusive	thinking	about	material	unrelated	to	the	
threat.	At	 the	same	time,	 threat	exposure	 leads	 to	relatively	more	 inclusive	processing	of	
threat-related	 material,	 which	 may	 be	 potentially	 useful	 in	 resolving,	 neutralizing,	 or	
escaping	threatening	circumstances.	 	
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That	such	 focused	and	potentially	adaptive	processing	 is	motivated	 follows	 from	the	
fact	 that	 threat-specific	 inclusiveness	emerged	especially	when	threats	were	self-relevant	
(Study	2.1).	Furthermore,	our	findings	cannot	be	understood	easily	in	terms	of	knowledge	
activation.	 First,	 although	 participants	 in	 Study	 2.1	 were	 exposed	 to	 the	 same	 health	
threat-related	 information,	 focused	 inclusiveness	emerged	especially	when	self-relevance	
of	the	threat	was	salient.	Moreover,	chronic	health	concerns,	rather	than	knowledge,	about	
transmitting	 diseases	 positively	 predicted	 inclusiveness	 ratings	 for	 disease-related	 and	
health-related	 information,	 but	 not	 for	 neutral	 and	 violence-related	 information	 (Study	
2.2).	 	

Our	 findings	 are	 consistent	 with	 recent	 work	 showing	 that	 compared	 to	 people	
anticipating	a	cooperative	negotiation,	 those	anticipating	a	conflictive	negotiation	 include	
information	 in	 broader	 conflict-related	 cognitive	 categories,	 but	 use	 narrower	 cognitive	
categories	when	 information	 is	 irrelevant	 to	 the	 conflict	 (De	 Dreu	 &	 Nijstad,	 2008).	We	
extend	this	work	by	taking	an	initial	step	to	test	the	role	of	motivation	in	the	link	between	
threat	and	threat-relevant	inclusive	thinking.	Second,	we	generalize	this	motivation-driven	
effect	 from	conflict	 to	health	 threats,	 and,	 to	 a	 lesser	 extent,	 violence	 threats.	 Finally,	we	
identified	an	important	boundary	of	threat-related	inclusive	information	processing.	Study	
2.2	showed	that	threat-induced	inclusiveness	is	specifically	tied	to	the	threat	that	is	salient.	
We	observed	that	compared	to	violence	threats,	health	threats	that	were	specifically	aimed	
at	transmitting	diseases	associated	with	relatively	higher	levels	of	cognitive	inclusiveness	
in	 functional	 health-related	 (vs.	 violence-related)	 domains.	 Importantly,	 this	 relative	
threat-induced	 broadening	 was	 tied	 to	 information	 about	 the	 specific	 target	 threat	 (i.e.	
infectious	 disease)	 and	 did	 not	 generalize	 to	 information	 about	 other	 health	 issues	 (e.g.,	
mental	 health).	 Apparently,	 people	 focus	 their	 precious	 resources	 on	 information	 that	 is	
most	relevant	to	their	current	concerns.	We	note	that	highly	self-relevant	health	threats	led	
to	relatively	greater	cognitive	 inclusiveness	 in	broad	health-related	(vs.	neutral)	domains	
in	 Study	 2.1	 where	 a	 broad	 range	 of	 health	 effects	 pertaining	 to	 alcohol	 abuse	 was	
presented	in	the	stimulus	text.	This	notwithstanding,	based	on	the	findings	of	Study	2.2,	we	
would	predict	even	more	inclusive	processing	of	information	that	is	more	specifically	tied	
to	alcohol	abuse.	

Both	violent	situations	and	health	risks	are	perceived	as	aversive	and	threatening.	 In	
response	 to	 these	aversive	 situations,	 the	 avoidance	 system	 is	 activated	 that	 coordinates	
processes	 that	 help	 people	 to	 attend	 to,	 monitor,	 and	 assess	 the	 potential	 danger,	 and	
potentially	escape	or	neutralize	the	threat	(Dixon,	1998;	Elliot,	2008;	Neuberg	et	al.,	2011).	
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When	 threatened,	 people	 are	 thus	 more	 sensitive	 and	 responsive	 to	 situation-specific	
stimuli,	and	we	predict	that	the	cognitive	inclusiveness	in	threat-specific	domains	observed	
in	the	current	study	is	applicable	to	other	aversive	situations	that	people	may	encounter.	
For	instance,	the	threat	of	social	exclusion	is	expected	to	lead	to	enhanced	inclusiveness	in	
domains	 that	 pertain	 to	 social	 rejection	 and	 ways	 to	 reconnect	 with	 others.	 Likewise,	
employees	 under	 high	 work	 pressure	 may	 show	 more	 inclusive	 thinking	 in	 domains	
related	to	stress	and	ways	to	relieve	tension	at	work.	 	

Although	 we	 expected	 a	 domain-specific	 broadening	 for	 both	 disease	 and	 violence	
threats,	the	effect	of	violence	threats	on	violence-related	inclusiveness	was	much	weaker.	
Possibly,	among	our	student	population	encounters	of	 the	depicted	violence	 threats	 (e.g.,	
aggressive	 people	with	weapons)	 are	 relatively	 rare,	 and	 thus	 deemed	 less	 relevant	 and	
motivating	 for	 participants	 than	 the	 presented	 health	 threats.	 Future	work	 is	 needed	 to	
examine	particular	features	of	threat	to	understand	its	effect	on	cognitive	inclusiveness.	In	
addition	 to	 self-relevance	 and	 content,	 threats	may	 also	 vary	 in	 strength,	 ambiguity,	 and	
imminence.	Considering	the	importance	of	particular	features	of	threat	for	understanding	
individual	 emotional	 and	 cognitive	 responding	 (Mobbs	 et	 al.,	 2007),	 it	 is	 essential	 to	
explore	which	of	these	features	modulates	the	effect	of	threat	on	cognitive	inclusiveness.	 	

Although	the	category	inclusion	task	has	been	used	extensively	in	previous	research,	
reliability	assessments	were	not	reported	in	those	studies	(Carnevale	&	Probst,	1998;	Isen	
&	Daubman,	1984;	Mikulincer	et	al.,	1990a,	1990b).	Concerning	the	validity	and	reliability	
of	the	category	inclusion	task,	our	findings	indicate	that	on	the	one	hand,	weak,	moderate,	
and	 strong	 items	 unequivocally	 differed	 in	 terms	 of	 the	 prototypicality	 ratings	 they	
received,	 but	 that	 the	 reliabilities	 of	 the	weak	 items	 of	 the	 category	 inclusion	 task	were	
somewhat	low	and	should	preferably	be	improved.	One	could	argue	that	null	findings	are	
difficult	to	interpret	when	reliability	is	suboptimal.	For	instance,	it	could	be	that	our	finding	
that	 inclusiveness	 ratings	 for	 threat-related	 material	 in	 the	 high	 as	 compared	 to	 low	
self-relevant	threat	condition	was	not	significantly	different	from	one	another	(Study	2.1)	
is	 a	 “true”	 null	 finding	 or	 caused	 by	 somewhat	 low	 internal	 consistencies	 of	 the	
threat-related	and	neutral	scales.	However	and	more	importantly,	across	both	studies,	we	
consistently	 found	 the	 crucial	 interaction	 effects	 between	 condition	 and	 type	 of	material	
being	considered	 in	 the	category	 inclusion	task.	This	can	only	be	 interpreted	as	evidence	
for	the	motivated	focus	account	and	we	suspect	that	with	increased	reliability	of	the	scales	
stronger	 evidence	 for	 domain-specific	 broadening	 under	 threat	 may	 be	 obtained	 (cf.	
Hunter	&	Schmidt,	1990).	 	
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Finally,	we	should	note	that	multiple	conceptualizations	of	threats	and	avoidance	exist	
in	the	 literature.	For	example,	people	may	differ	 in	the	assessment	of	 their	ability	to	deal	
with	 aversive	 situations	 (Tomaka	 et	 al.,	 1993).	 People	may	 appraise	 the	 demands	 of	 the	
situation	as	exceeding	their	abilities	(in	coping	research,	this	negative	appraisal	is	labelled	
as	 “threat”),	 which	 leads	 to	 ineffective	 coping	 strategies	 (in	 coping	 research	 labelled	 as	
“avoidance”).	However,	our	use	of	these	terms	builds	on	theories	that	treat	the	avoidance	
system	as	a	threat	response	system	with	adaptive	functionality	(Elliot,	2008;	Neuberg	et	al.,	
2011).	 Indeed,	 our	 findings	 show	 that	 people	 indeed	 regard	 health	 threats	 as	 aversive	
(perceiving	 them	 as	 threatening	 and	 disgusting),	 but	 are	 nonetheless	 motivated	 to	 deal	
with	 the	 particular	 threat	 (enhanced	 avoidance	 motivation),	 and	 show	 relatively	 higher	
inclusive	 thinking	 in	 threat-relevant	 domains.	 Although	 this	 suggests	 that	 people	 have	 a	
hardwired	tendency	to	deal	adaptively	with	threats,	we	also	acknowledge	that	appraisals	
matter.	Potentially,	people	may	show	higher	inclusive	thinking	in	threat-relevant	domains	
especially	when	they	appraise	their	abilities	as	exceeding	the	demands	of	the	situation	(i.e.	
when	perceiving	the	situation	as	a	challenge).	 	

Conclusions	

Taking	 a	motivated	 focus	 perspective	 on	 threat-responding,	we	 argued	 and	 showed	
that	threat	led	to	relatively	more	inclusive	thinking	in	specific	threat-related	domains,	but	
relatively	restricted	processing	of	threat-irrelevant	information.	In	addition,	this	effect	was	
associated	 with	 a	 stronger	 motivation	 to	 deal	 with	 the	 target	 threat.	 Thus,	 threatened	
people	not	necessarily	show	a	generic	narrowing	in	cognitive	processes;	in	fact,	they	tend	
to	show	increased	cognitive	 inclusiveness	 in	 threat-relevant	rather	 than	threat-irrelevant	
domains.	
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Appendix	 	

	

Appendix	2.1	 	

Table	A2.1.	Observed	study	power,	and	sample	sizes	needed	to	replicate	the	interaction	between	threat	condition	and	type	of	
material	(Study	2.1	&	2.2).	

	 	

Study	power	 Required	N	

Study	2.1	 Threat	condition	×	Type	of	material	 0.74	 75	

Study	2.2	 Threat	condition	×	Type	of	material	 0.84	 77a	

Note.	 Using	 the	 G*Power	 software	 (Faul,	 Erdfelder,	 Lang,	&	 Buchner,	 2007),	we	 calculated	 the	 number	 of	 participants	
required	to	obtain	a	reliable	literal	replication	of	the	effects	at	power	=	.80,	with	p	<	.05	(a	priori).	 	

a	Analysis	was	done	without	controlling	for	gender.	 	 	 	 	
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Appendix	2.2	 	

Category	Inclusion	Task	

Below	 are	 questions	 about	 whether	 and	 how	 well	 particular	 items	 belongs	 to	 a	 given	
category.	Using	the	response	scale	below,	please	indicate	your	answer	to	each	question	by	
clicking	on	the	number	of	your	choice:	 	
1	 =	 definitely	 does	 not	 belong	 to	 the	 category	 and	 is	 very	 dissimilar	 to	members	 of	 the	
category	 	
2	=	does	not	belong	to	the	category	and	dissimilar	to	members	of	the	category	
3	 =	 does	 not	 belong	 to	 the	 category	 but	 seems	 somewhat	 similar	 to	 members	 of	 the	
category	
4	=	does	not	belong	to	the	category	but	seems	similar	to	members	of	the	category	
5	=	does	not	belong	to	the	category	but	is	very	similar	to	members	of	the	category	
6	=	belongs	to	the	category	but	is	not	a	good	example	of	the	category	
7	=	belongs	to	the	category	and	seems	somewhat	like	a	good	example	of	category	
8	=	belongs	to	the	category	and	seems	like	a	good	example	of	the	category	
9	=	belongs	to	the	category	and	is	a	good	example	of	the	category	
10	=	definitely	belongs	to	the	category	and	is	a	very	good	example	of	the	category	
	 	
Neutral	items:	 	
1. To	what	extent	do	you	think	“bus”	belongs	to	the	category	“vehicle”?	
2. To	what	extent	do	you	think	“airplane”	belongs	to	the	category	“vehicle”?	
3. To	what	extent	do	you	think	“camel”	belongs	to	the	category	“vehicle”?	
4. To	what	extent	do	you	think	“couch”	belongs	to	the	category	“furniture”?	
5. To	what	extent	do	you	think	“lamp”	belongs	to	the	category	“furniture”?	
6. To	what	extent	do	you	think	“telephone”	belongs	to	the	category	“furniture”?	
7. To	what	extent	do	you	think	“carrot”	belongs	to	the	category	“vegetable”?	
8. To	what	extent	do	you	think	“potato”	belongs	to	the	category	“vegetable”?	
9. To	what	extent	do	you	think	“garlic”	belongs	to	the	category	“vegetable”?	
10. To	what	extent	do	you	think	“skirt”	belongs	to	the	category	“clothes”?	
11. To	what	extent	do	you	think	“shoes”	belongs	to	the	category	“clothes”?	
12. To	what	extent	do	you	think	“handbag”	belongs	to	the	category	“clothes”?	
13. To	what	extent	do	you	think	“apple”	belongs	to	the	category	“fruit”?	
14. To	what	extent	do	you	think	“cranberry”	belongs	to	the	category	“fruit”?	
15. To	what	extent	do	you	think	“avocado”	belongs	to	the	category	“fruit”?	
16. To	what	extent	do	you	think	“sparrow”	belongs	to	the	category	“bird”?	
17. To	what	extent	do	you	think	“condor”	belongs	to	the	category	“bird”?	
18. To	what	extent	do	you	think	“penguin”	belongs	to	the	category	“bird”?	
19. To	what	extent	do	you	think	“doll”	belongs	to	the	category	“toy”?	
20. To	what	extent	do	you	think	“tricycle”	belongs	to	the	category	“toy”?	
21. To	what	extent	do	you	think	“book”	belongs	to	the	category	“toy”?	
22. To	what	extent	do	you	think	“saw”	belongs	to	the	category	“carpenter’s	tool”?	
23. To	what	extent	do	you	think	“awl”	belongs	to	the	category	“carpenter’s	tool”?	
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24. To	what	extent	do	you	think	“scissors”	belongs	to	the	category	“carpenter’s	tool”?	
	
Violence-related	items:	
25. To	what	extent	do	you	think	“gun”	belongs	to	the	category	“weapon”?	
26. To	what	extent	do	you	think	“jet	fighter”	belongs	to	the	category	“weapon”?	
27. To	what	extent	do	you	think	“screwdriver”	belongs	to	the	category	“weapon”?	
28. To	what	extent	do	you	think	“bullet”	belongs	to	the	category	“ammunition”?	
29. To	what	extent	do	you	think	“dynamite”	belongs	to	the	category	“ammunition”?	
30. To	what	extent	do	you	think	“paving	stone”	belongs	to	the	category	“ammunition”?	
31. To	what	extent	do	you	think	“cavalry”	belongs	to	the	category	“army”?	
32. To	what	extent	do	you	think	“Al	Qaida”	belongs	to	the	category	“army”?	
33. To	what	extent	do	you	think	“hooligans”	belongs	to	the	category	“army”?	
34. To	what	extent	do	you	think	“war”	belongs	to	the	category	“fight”?	
35. To	what	extent	do	you	think	“bombing”	belongs	to	the	category	“fight”?	
36. To	what	extent	do	you	think	“collective	bargaining”	belongs	to	the	category	“fight”?	
	
Disease-related	items:	
37. To	what	extent	do	you	think	“fever”	belongs	to	the	category	“disease	symptoms”?	
38. To	what	extent	do	you	think	“rash”	belongs	to	the	category	“disease	symptoms”?	
39. To	 what	 extent	 do	 you	 think	 “muscle	 ache”	 belongs	 to	 the	 category	 “disease	
symptoms”?	
40. To	 what	 extent	 do	 you	 think	 “air	 pollution”	 belongs	 to	 the	 category	 “unhealthy	
environment”?	
41. To	what	extent	do	you	think	“noise”	belongs	to	the	category	“unhealthy	environment”?	
42. To	 what	 extent	 do	 you	 think	 “overpopulation”	 belongs	 to	 the	 category	 “unhealthy	
environment”?	
43. To	what	extent	do	you	think	“coughing	and	sneezing”	belongs	to	the	category	“risks	of	
contagion”?	
44. To	 what	 extent	 do	 you	 think	 “shaking	 hands”	 belongs	 to	 the	 category	 “risks	 of	
contagion”?	
45. To	 what	 extent	 do	 you	 think	 “goodbye	 kissing”	 belongs	 to	 the	 category	 “risks	 of	
contagion”?	
46. To	 what	 extent	 do	 you	 think	 “coughing	 up	 blood”	 belongs	 to	 the	 category	 “disease	
markers”?	
47. To	what	extent	do	you	think	“sore	throat”	belongs	to	the	category	“disease	markers”?	
48. To	what	extent	do	you	think	“itch”	belongs	to	the	category	“disease	markers”?	
49. To	 what	 extent	 do	 you	 think	 “rotten	 food”	 belongs	 to	 the	 category	 “sources	 of	
infection”?	
50. To	 what	 extent	 do	 you	 think	 “dish	 towel”	 belongs	 to	 the	 category	 “sources	 of	
infection”?	
51. To	what	extent	do	you	think	“doorknob”	belongs	to	the	category	“sources	of	infection”?	
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General	health-related	items:	
52. To	what	extent	do	you	think	“depression”	belongs	to	the	category	“mental	illness”?	
53. To	what	extent	do	you	think	“burn	out”	belongs	to	the	category	“mental	illness”?	
54. To	what	extent	do	you	think	“dyslexia”	belongs	to	the	category	“mental	illness”?	
55. To	 what	 extent	 do	 you	 think	 “fear	 of	 failure”	 belongs	 to	 the	 category	 “unhealthy	
thought	patterns”?	
56. To	what	extent	do	you	think	“pessimism”	belongs	to	the	category	“unhealthy	thought	
patterns”?	
57. To	 what	 extent	 do	 you	 think	 “doubts”	 belongs	 to	 the	 category	 “unhealthy	 thought	
patterns”?	
58. To	what	extent	do	you	think	“smoking”	belongs	to	the	category	“unhealthy	lifestyle”?	
59. To	what	extent	do	you	think	“drinking”	belongs	to	the	category	“unhealthy	lifestyle”?	
60. To	 what	 extent	 do	 you	 think	 “practicing	 extreme	 sports”	 belongs	 to	 the	 category	
“unhealthy	lifestyle”?	
61. To	what	extent	do	you	think	“tenseness”	belongs	to	the	category	“stress	symptoms”?	
62. To	what	extent	do	you	think	“headache”	belongs	to	the	category	“stress	symptoms”?	
63. To	what	extent	do	you	think	“nightmares”	belongs	to	the	category	“stress	symptoms”?	
64. To	what	extent	do	you	think	“washing	hands”	belongs	to	the	category	“hygiene”?	
65. To	what	extent	do	you	think	“using	sanitary	gel”	belongs	to	the	category	“hygiene”?	
66. To	what	extent	do	you	 think	 “no	 touching	of	public	buttons”	belongs	 to	 the	category	
“hygiene”?	
67. To	what	extent	do	you	think	“jogging”	belongs	to	the	category	“healthy	activities”?	
68. To	what	extent	do	you	think	“dancing”	belongs	to	the	category	“healthy	activities”?	
69. To	 what	 extent	 do	 you	 think	 “walking	 your	 dog”	 belongs	 to	 the	 category	 “healthy	
activities”?	
70. To	what	extent	do	you	think	“varied	food”	belongs	to	the	category	“healthy	diet”?	
71. To	what	extent	do	you	think	“biological	food”	belongs	to	the	category	“healthy	diet”?	
72. To	what	extent	do	you	think	“vegetarian	food”	belongs	to	the	category	“healthy	diet”?	
73. To	what	extent	do	you	think	“hospital”	belongs	to	the	category	“healthcare”?	
74. To	what	extent	do	you	think	“dental	check”	belongs	to	the	category	“healthcare”?	
75. To	what	extent	do	you	think	“first-aid	smartphone	application”	belongs	to	the	category	
“healthcare”?	
76. To	 what	 extent	 do	 you	 think	 “visiting	 psychologists”	 belongs	 to	 the	 category	
“therapeutic	activities”?	
77. To	what	 extent	 do	 you	 think	 “keeping	 a	 diary”	 belongs	 to	 the	 category	 “therapeutic	
activities”?	
78. To	what	extent	do	you	think	“running”	belongs	to	the	category	“therapeutic	activities”?	
Note.	 Items	 in	 each	 category	 were	 sorted	 by	 their	 preselected	 prototypicality	 from	 high	 through	 moderate	 to	 weak.	
During	the	experimental	task,	items	were	presented	randomly.	

	 	



Chapter	2	–	Threats	and	Cognitive	Inclusiveness	

� 51	

Appendix	2.3	 	

Pilot	Study	2.1	

To	 develop	 a	 measure	 of	 cognitive	 inclusiveness	 of	 health-related	 information,	 we	
created	 a	 list	 of	 health	 threat-related	 categories	 that	 were	 focused	 on	 specific	 health	
concerns	(e.g.,	diseases,	bad	habits)	or	health	coping	strategies	(e.g.,	diet,	health	care).	 In	
line	with	 the	 original	 category	 inclusion	 task,	 for	 each	 category	we	 generated	 exemplars	
that	varied	 in	prototypicality	 (Isen	&	Daubman,	1984).	The	 face	validity	of	each	category	
exemplar	was	evaluated	by	four	colleagues,	and	the	exemplars	with	low	face	validity	were	
excluded.	 Retained	 items	 (87	 exemplars	 in	 22	 categories)	 were	 rated	 by	 a	 sample	 of	
undergraduate	 students	 to	decide	which	 categories	were	 retained	and	which	 items	were	
included	in	each	category.	

Method	

Thirty-eight	undergraduate	students	(due	to	an	administrative	error,	age	and	gender	
were	not	recorded)	were	asked	to	do	the	category	inclusion	task	that	was	introduced	as	a	
task	about	object	perception.	The	task	contained	twenty-six	categories,	four	of	which	were	
neutral	 categories	 that	 were	 taken	 from	 the	 original	 category	 inclusion	 task	 (e.g.,	
vegetables,	furniture;	Rosch,	1975).	The	other	categories	were	newly	generated	to	capture	
the	 health	 domain:	 eleven	were	 about	 health	 threat	 coping	 strategies	 (e.g.,	 healthy	 diet,	
health	 care)	 and	 eleven	 were	 about	 health	 concerns	 (e.g.,	 disease,	 unhealthy	 lifestyle).	
There	 were	 three	 to	 six	 preselected	 exemplars	 within	 each	 category	 that	 differed	 in	
typicality,	 adding	 to	 a	 total	 of	 99	 exemplars	 (including	 the	 12	 exemplars	 for	 the	 neutral	
categories;	 see	below).	Participants	rated	the	extent	 to	which	each	exemplar	belonged	 to	
the	particular	category	(1	=	definitely	does	not	belong	to	the	category	and	is	very	dissimilar	
to	members	of	the	category	 to	10	=	definitely	belongs	to	the	category	and	is	very	similar	to	
members	of	the	category).	Participants	received	detailed	instructions	about	each	scale-point.	
For	example,	a	rating	of	5	meant	that	the	item	did	not	belong	to	the	category	but	was	very	
similar	to	members	of	the	category,	while	a	rating	of	6	indicated	that	the	item	did	belong	to	
the	 category	 but	 was	 not	 a	 good	 example	 of	 it	 (Mikulincer	 et	 al.,	 1990a,	 1990b).	 The	
categories	were	presented	in	random	order,	and	within	each	category,	exemplars	were	also	
randomly	presented.	

Results	 	

The	 four	 neutral	 categories	 from	 the	 original	 category	 inclusion	 task	 (with	 strong,	
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moderate,	 and	 weak	 exemplars)	 were:	 (1)	 Vehicle	 (bus,	 airplane,	 camel);	 (2)	 Vegetable	
(carrot,	potato,	garlic);	(3)	Clothes	(skirt,	shoes,	handbag),	and	(4)	Furniture	(couch,	lamp,	
telephone).	 First,	 ratings	 for	 preselected	 strong,	 moderate,	 and	weak	 exemplars	 in	 each	
neutral	category	were	submitted	to	repeated-measure	ANOVAs	separately.	The	ratings	for	
preselected	strong,	moderate,	and	weak	exemplars	significantly	and	unequivocally	differed	
from	 each	 other	 (see	 Table	 A2.3a).	 In	 addition,	 ratings	 for	 the	 weak	 exemplars	 were	
averaged	 and	 the	 same	was	 done	 for	 the	moderate	 and	 strong	 exemplars.	 The	 averaged	
ratings	 for	 weak,	 moderate,	 and	 strong	 exemplars	 in	 the	 neutral	 categories	 were	 then	
submitted	to	a	repeated-measure	ANOVA.	Exemplars	within	the	neutral	category	differed	
from	each	other,	F(2,	36)=217.79,	p	<	.001,	 2

pη 	 =	.92,	with	the	strong	items	being	strongly	

(M	=	 9.50),	 the	moderate	 items	 being	moderately	 (M	=	 7.47),	 and	 the	weak	 items	 being	
weakly	prototypical	(M	=	4.66).	 	

	

Table	A2.3a.	Means	and	Standard	Deviations	for	each	exemplar	in	the	neutral	categories	 	

Vehicle	 	 Furniture	 	 Vegetable	 	 Clothes	
	 M	 SD	 	 	 M	 SD	 	 	 M	 SD	 	 	 M	 SD	

bus	 9.45bc	 0.86	 	 couch	 9.37bc	 0.97	 	 carrot	 9.50bc	 0.80	 	 skirt	 9.68bc	 0.62	

airplane	 8.97ac	 1.35	 	 lamp	 6.47ac	 2.68	 	 potato	 6.58ac	 2.78	 	 shoes	 7.84ac	 2.44	

camel	 4.16ab	 2.15	 	 telephone	 3.45ab	 2.11	 	 garlic	 5.66ab	 2.28	 	 handbag	 5.39ab	 2.64	

F	 126.32***	 	 F	 156.81***	 F	 60.45***	 	 F	 51.57***	

Note.	*p	<	.05,	**p	<	.01,	***p	<	.001.	 	

The	superscript	letters	correspond	to	row	numbers	of	items	and	indicate	the	mean	values	are	significantly	different	
from	each	other	at	the	.05	level.	

	

	

For	the	newly-created	categories	about	health	concerns	and	health	coping	strategies,	
ratings	for	exemplars	within	each	category	were	submitted	to	separate	repeated-measure	
ANOVAs.	 A	 category	 was	 retained	 only	 if	 its	 exemplars	 significantly	 and	 unequivocally	
differed	 from	each	other	and	 thus	could	be	decomposed	 into	strong,	moderate	and	weak	
exemplars	(see	Table	A2.3b-A2.3c).	As	a	result,	six	health-concerns	categories	(with	strong,	
moderate,	and	weak	exemplars)	met	this	criterion:	(1)	Disease	(fever;	rash;	myalgia);	(2)	
Mental	illness	(depression;	burn	out;	dyslexia);	(3)	Stress	symptoms	(tenseness;	headache;	
nightmares);	 (4)	 Unhealthy	 environment	 (air	 pollution;	 noise;	 over	 population);	 (5)	
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Unhealthy	thought	patterns	(fear	of	failure;	pessimism;	doubts);	and	(6)	Unhealthy	lifestyle	
(smoking;	 drinking;	 practicing	 extreme	 sports).	 For	 the	 health-coping	 categories,	 five	
categories	were	retained:	(1)	Therapeutic	activities	(visiting	psychologist;	keeping	a	diary;	
running);	 (2)	 Healthcare	 (hospital;	 dental	 check;	 first-aid	 smartphone	 application);	 (3)	
Hygiene	 (hand	 washing;	 sanitary	 gel;	 no	 touching	 of	 buttons	 in	 public	 transport);	 (4)	
Healthy	diet	(varied	food;	biological	food;	vegetarian	food);	(5)	Healthy	activities	(jogging;	
dancing;	 dog	 walking).	 Ratings	 for	 the	 weak	 exemplars	 of	 all	 health-related	 categories	
(health	 concern	 and	 health	 coping)	 were	 averaged	 and	 the	 same	 was	 done	 for	 the	
moderate	 and	 strong	 exemplars.	 The	 averaged	 ratings	 for	 weak,	 moderate,	 and	 strong	
exemplars	 in	 the	 health-related	 categories	 were	 then	 submitted	 to	 a	 repeated-measure	
ANOVA,	which	showed	that	the	exemplars	significantly	differed	from	one	another	in	terms	
of	 prototypicality,	 with	 eleven	 being	 strongly	 (M	=	 8.79),	 eleven	 being	moderately	 (M	=	
7.58),	 and	 eleven	 being	weakly	 prototypical	 (M	=	 5.65),	F(2,	 36)	 =	 158.28,	p	<	 .001,	 2

pη 	

=.90.	 	

In	 sum,	 the	 category	 inclusion	 task	 that	was	 chosen	 for	 Study	 2.1,	 contained	 fifteen	
categories	 (with	 strong,	 moderate,	 and	 weak	 exemplars).	 For	 the	 neutral	 domain,	 there	
were	 four	 categories:	 vehicle,	 furniture,	 vegetable	 and	 clothing;	 for	 the	 health-related	
domain,	there	were	eleven	categories:	stress	symptoms,	disease,	mental	illness,	unhealthy	
environment,	 unhealthy	 thought	 patterns,	 unhealthy	 lifestyle,	 hygiene,	 healthcare,	
therapeutic	activities,	healthy	diet,	and	healthy	activities.	
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Table	A2.3b.	Means	and	Standard	Deviations	for	each	exemplar	in	the	health	concerns	categories	

	

Note.	*p	<	.05,	**p	<	.01,	***p	<	.001.	 	
The	superscript	letters	correspond	to	row	numbers	of	items	and	indicate	the	mean	values	are	significantly	different	
from	each	other	at	the	.05	level.	

	 	

Unhealthy	environment	 	 Disease	symptoms	 	 Mental	illness	 	
		 M	 SD	 	 	 M	 SD	 	 	 M	 SD	 	
air	pollution	 9.34bc	 0.88	 	 fever	 8.95cde	 1.59	 	 depression	 8.82bc	 1.75	 	
noises	 7.18ac	 1.96	 	 palpitations	 8.16e	 1.87	 	 burn	out	 7.68ac	 2.21	 	
over	
population	 6.26ab	 2.58	 	 stomachache	 8.03ae	 1.73	 	 dyslexia	 4.87ab	 2.59	 	
	 	 	 	 rash	 7.87ae	 2.13	 	 	 	 	 	
	 	 	 	 myalgia	 4.39abcd	 2.66	 	 	 	 	 	
F	 32.27***	 	 F	 26.79***	 	 F	 34.24***	 	

Unhealthy	thought	patterns	

	

Stress	symptoms	

	

Unhealthy	lifestyle	 	

	 M	 SD	 	 M	 SD	 	 M	 SD	

fear	of	failure	 7.26cde	 2.02	 	 tenseness	 8.18bc	 1.56	 	 smoking	 9.00bc	 1.29	

worrying	 6.58ce	 2.30	 	 headache	 7.50ac	 1.93	 	 drinking	 7.58ac	 1.73	

pessimism	 6.24abd	 2.42	 	 nightmare	 6.74ab	 1.88	 	
practicing	
extreme	sports	 4.92ab	 2.34	

perfectionism	 5.37abc	 1.97	 	 	 	 	 	 	 	 	

having	doubts	 4.71abc	 2.48	 	 	 	 	 	 	 	 	

F	 15.42***	 	 F	 14.61***	 	 F	 42.16***	



Chapter	2	–	Threats	and	Cognitive	Inclusiveness	

� 55	

	
Table	A2.3c.	Means	and	Standard	Deviations	for	each	exemplar	in	the	health	coping	categories	

Healthy	activities	 	 Healthy	diet	 	 Hygiene	
	 M	 SD	 	 	 M	 SD	 	 	 M	 SD	

jogging	 9.03bcd	 1.08	 	 biological	food	 7.87bc	 1.89	 	 Washing	hands	 8.89cdef	 1.13	

dancing	 8.42ad	 1.61	 	 varied	food	 8.68ac	 1.38	 	 Washing	clothes	 	 8.47cdef	 1.64	

sex	 8.13ad	 1.55	 	 vegetarian	food	 6.42bc	 2.58	 	 regular	mopping	 7.61abde	 1.99	

walking	
your	dog	
	

7.00abc	 1.41	
	
	 	 	

	
using	sanitary	gel	 7.32abde	 2.24	

	 	 	 	 	 	 	 	
taking	off	your	
shoes	indoor	 6.26abcd	 2.64	

	 	 	 	 	 	 	 	
no	touching	of	
public	buttons	 5.21abcd	 2.50	

F	 17.61***	 	 F	 13.32***	 	 F	 27.35***	

	

Note.	*p	<	.05,	**p	<	.01,	***p	<	.001.	The	superscript	letters	correspond	to	row	numbers	of	items	and	indicate	the	
mean	values	are	significantly	different	from	each	other	at	the	.05	level.	

	 	

Healthcare	 	 Therapeutic	activities	
	 M	 SD	 	 	 M	 SD	

hospital	 9.34bcd	 0.99	 	 visiting	psychologists	 9.00bcd	 1.41	

vaccination	 8.74acd	 1.48	 	 keeping	a	diary	 7.45acd	 1.67	

dental	check	 8.00abd	 1.63	 	 painting	 6.18ab	 2.25	

first-aid	smartphone	app	 5.34abc	 2.12	 	 running	 5.97ab	 2.35	

F	 36.29***	 	 F	 24.87***	
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Appendix	2.4	

Pilot	Study	2.2	

For	 the	 purpose	 of	 Study	 2.2,	 three	 disease-related,	 four	 conflict-related,	 and	 four	
neutral	categories	were	added	to	the	existing	categories	of	the	category	inclusion	task	that	
was	used	in	Study	2.1	(also	see	Appendix	2.3).	These	eleven	newly-added	categories	were	
validated	in	a	pre-test	together	with	the	fifteen	categories	that	were	used	in	Study	2.1.	

Method	 	

Participants	 were	 recruited	 during	 two	 weeks	 that	 the	 test	 was	 run.	 In	 total	
seventy-one	 undergraduate	 students	 (71.8%	 female;	Mage	 =	 21.93)	 rated	 the	 extent	 to	
which	each	exemplar	belonged	to	a	particular	category	(1	=	definitely	does	not	belong	to	the	
category	and	is	very	dissimilar	to	members	of	the	category	 to	10	=	definitely	belongs	to	the	
category	 and	 is	 very	 similar	 to	 members	 of	 the	 category;	 also	 see	 Appendix	 2.3).	 To	 the	
original	 four	 categories	 (vehicle,	 furniture,	 vegetable,	 clothes),	 we	 added	 four	 neutral	
categories	(with	strong,	moderate,	and	weak	exemplars):	fruit	(apple,	cranberry,	avocado),	
bird	(sparrow,	condor,	penguin),	 toy	(doll,	 tricycle,	book),	and	carpenter’s	 tool	 (saw,	awl,	
scissors)	(Rosch,	1975).	The	four	violence-related	categories	were	weapon	(gun,	jet	fighter,	
screw	 driver),	 ammunition	 (bullet,	 dynamite,	 paving	 stones),	 army	 (Cavalry,	 Al	 Qaida,	
hooligans),	and	fight	(war,	bombing,	collective	bargaining)	(De	Dreu	&	Nijstad,	2008).	The	
five	 disease-related	 categories	 contained	 three	 newly	 developed	 categories:	 risks	 of	
contagion	(cough	and	sneezes,	shaking	hands,	goodbye	kiss),	disease	markers	(coughing	up	
blood,	 sore	 throat,	 itch),	 and	 sources	 of	 infection	 (rotten	 food,	 dish	 towel,	 doorknob),	 as	
well	 as	 two	 from	 the	 original	 health-related	 categories	 in	 Study	 2.1:	 disease	 symptoms	
(fever,	 rash,	 muscle	 ache)	 and	 unhealthy	 environment	 (air	 pollution,	 noise,	
overpopulation).	 The	 other	 nine	 health-related	 categories	 of	 the	 category	 inclusion	 task	
that	was	used	in	Study	2.1	were	kept	to	measure	the	inclusiveness	of	other	health-related	
information	 (stress	 symptoms,	 mental	 illness,	 unhealthy	 thought	 patterns,	 unhealthy	
lifestyle,	hygiene,	healthcare,	therapeutic	activities,	healthy	diet,	and	healthy	activities).	In	
total,	 there	 were	 78	 items	 in	 26	 categories.	 All	 categories	 were	 presented	 in	 a	 random	
order.	Within	each	category,	exemplars	were	also	randomly	presented.	

Results	 	

First,	 the	 ratings	 for	preselected	weak,	moderate,	 and	 strong	exemplars	within	 each	
category	were	submitted	to	a	repeated-measure	ANOVA	separately.	For	all	 the	categories	
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including	the	eleven	newly-added	ones,	 the	ratings	 for	preselected	strong,	moderate,	and	
weak	 exemplars	 significantly	 and	 unequivocally	 differed	 from	 each	 other	 (see	 Table	
A2.4a-A2.4d).	 	

Ratings	 for	 the	weak	 exemplars	 of	 each	 semantic	 domain	 (neutral,	 violence-related,	
disease-related,	 and	 general	 health-related	 domains)	 were	 averaged	 and	 the	 same	 was	
done	 for	 the	moderate	 and	 strong	 exemplars.	 The	 averaged	 ratings	 for	weak,	moderate,	
and	strong	exemplars	in	each	domain	were	then	submitted	to	separate	repeated-measure	
ANOVAs,	which	showed	that	for	each	domain,	the	exemplars	were	significantly	different	on	
prototypicality.	Thus,	for	the	neutral	domain,	we	found	the	eight	preselected	strong	items	
being	 strongly	 (M	=	 9.53),	 the	 eight	 preselected	moderate	 items	 being	moderately	 (M	=	
8.00),	and	the	eight	preselected	weak	items	being	weakly	prototypical	(M	=	5.21),	F(2,	69)	
=	430.52,	p	<	.001,	 2

pη 	 =	 .93.	For	the	violence-related	domain,	the	four	preselected	strong	

items	 were	 rated	 strongly	 (M	 =	 9.24),	 the	 four	 preselected	 moderate	 items	 were	 rated	
moderately	 (M	 =	 6.69),	 and	 the	 four	 preselected	 weak	 items	 were	 rated	 weakly	
prototypical	 (M	 =	 3.70),	 F(2,	 69)	 =	 381.37,	 p	 <	 .001,	 2

pη 	 =	 .92.	 For	 the	 disease-related	

domain,	 we	 found	 the	 five	 preselected	 strong	 items	 being	 strongly	 (M	 =	 9.02),	 the	 five	
preselected	moderate	 items	being	moderately	 (M	=	7.01),	 and	 the	 five	 preselected	weak	
items	being	weakly	prototypical	(M	=	5.75),	F(2,	69)	=	172.08,	p	<	.001,	 2

pη 	 =	 .83.	Finally,	

for	 the	 general	 health-related	domain,	we	 found	 the	nine	preselected	 strong	 items	being	
strongly	(M	=	8.97),	the	nine	preselected	moderate	items	being	moderately	(M	=	7.78),	and	
the	nine	preselected	weak	items	being	weakly	prototypical	(M	=	5.67),	F(2,	69)	=	321.97,	p	
<	.001,	 2

pη 	 =	.90.	

Moreover,	 for	 each	 category,	 we	 calculated	 the	 percentage	 of	 participants	 whose	
ratings	 followed	 the	preselected	 rank	order	 from	strong	 through	moderate	 to	weak.	The	
results	revealed	that	across	all	the	categories,	the	percentage	of	participants	who	followed	
this	preselected	rank	order	ranged	from	71.80	to	97.20,	and	the	averaged	percentage	was	
83.58.	 	
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Table	A2.4a.	Means	and	Standard	Deviations	for	each	exemplar	in	the	neutral	categories	

	 Vehicle	 	 	 Furniture	 	 Vegetable	 	 Clothes	
	 M	 SD	 	 	 M	 SD	 	 	 M	 SD	 	 	 M	 SD	

bus	 9.46bc	 0.89	 	 couch	 9.70bc	 0.57	 	 carrot	 9.13bc	 1.80	 	 skirt	 9.66bc	 0.76	

airplane	 9.13ac	 1.42	 	 lamp	 6.82ac	 2.54	 	 potato	 6.27ac	 2.63	 	 shoes	 8.08ac	 2.10	

camel	 4.34ab	 2.05	 	 telephone	 3.14ab	 2.15	 	 garlic	 5.10ab	 2.12	 	 handbag	 5.25ab	 2.23	

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

F	 206.82***	 	 F	 305.76***	 F	 99.20***	 	 F	 131.82***	
	 	
	

	 Fruit	 	 	 Bird	 	 Toy	 	 Carpenter’s	tool	
	 M	 SD	 	 	 M	 SD	 	 	 M	 SD	 	 	 M	 SD	

apple	 9.82bc	 0.54	 	 sparrow	 9.59bc	 0.99	 	 doll	 9.35bc	 1.26	 	 saw	 9.52bc	 1.03	

cranberry	 9.11ac	 1.32	 	 condor	 8.49ac	 1.87	 	 tricycle	 7.83ac	 2.15	 	 awl	 8.25ac	 1.90	

avocado	 6.20ab	 2.56	 	 penguin	 6.59ab	 2.35	 	 book	 5.25ab	 2.30	 	 scissors	 5.80ab	 2.22	

F	 70.82***	 	 F	 63.48***	 F	 83.16***	 	 F	 91.76***	

Note.	*p	<	.05,	**p	<	.01,	***p	<	.001.	 	

The	superscript	letters	correspond	to	row	numbers	of	items	and	indicate	the	mean	values	are	significantly	different	
from	each	other	at	the	.05	level.	
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Table	A2.4b.	Means	and	Standard	Deviations	for	each	exemplar	in	the	violence-related	categories	

Weapon	 	 Ammunition	
	 M	 SD	 	 	 M	 SD	

gun	 9.66bc	 0.74	 	 bullet	 9.37bc	 1.38	
jet	fighter	 5.37ac	 2.36	 	 dynamite	 7.92ac	 1.93	
screw	driver	 4.18ab	 1.82	 	 paving	stone	 3.23ab	 2.04	
F	 368.95***	 	 F	 230.67***	

	

Army	 	 Fight	

	 M	 SD	 	 	 M	 SD	

cavalry	 9.45bc	 0.95	 	 war	 8.49bc	 1.98	

Al	Qaida	 6.41ac	 2.45	 	 bombing	 7.08ac	 2.45	

hooligans	 3.39ab	 2.25	 	 collective	bargaining	 4.01ab	 2.33	
F	 243.9***	 	 F	 69.75***	

Note.	*p	<	.05,	**p	<	.01,	***p	<	.001.	The	superscript	letters	correspond	to	row	numbers	of	items	and	indicate	the	
mean	values	are	significantly	different	from	each	other	at	the	.05	level.	
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Table	A2.4c.	Means	and	Standard	Deviations	for	each	exemplar	in	the	disease-related	categories	

Disease	symptoms	 		 Unhealthy	environment	 		 Risks	of	contagion	
		 M	 SD	 		 		 M	 SD	 		 		 M	 SD	

fever	 9.30bc	 1.21	 	 air	pollution	 9.39bc	 0.9	 	
coughing	 and	
sneezing	 8.06bc	 1.89	

rash	 8.45ac	 1.65	 	 noise	 6.75ac	 2.45	 	 shaking	hands	 5.28ac	 2.47	

muscle	ache	 5.92ab	 2.71	 	 overpopulation	 5.89ab	 2.58	 	
goodbye	
kissing	 4.87ab	 2.6	

F	 50.09***	 		 F	 72.13***	 F	 61.85***	

	

Disease	markers	 		 Sources	of	infection	
		 M	 SD	 		 		 M	 SD	

coughing	up	blood	 9.63bc	 0.87	 	 rotten	food	 8.72bc	 1.65	

sore	throat	 8.28ac	 1.64	 	 dish	towel	 6.31ac	 2.2	

itch	 6.45ab	 2.41	 	 doorknob	 5.63ab	 2.54	

F	 72.51***	 		 F	 44.72***	

Note.	*p	<	.05,	**p	<	.01,	***p	<	.001.	The	superscript	letters	correspond	to	row	numbers	of	items	and	indicate	the	
mean	values	are	significantly	different	from	each	other	at	the	.05	level.	
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Table	A2.4d.	Means	and	Standard	Deviations	for	each	exemplar	in	the	general	health-related	categories	

Mental	illness	 		 Unhealthy	thought	patterns	 		 Unhealthy	lifestyle	
		 M	 SD	 		 		 M	 SD	 		 		 M	 SD	

depression	 9.28bc	 1.05	 	 fear	of	failure	 7.51bc	 1.96	 	 smoking	 9.39bc	 1.08	
burn	out	 8.44ac	 1.72	 	 pessimism	 6.85ac	 2.34	 	 drinking	 7.32ac	 2.12	

dyslexia	 5.66ab	 2.95	 	 doubts	 3.97ab	 2.34	 	
practicing	
extreme	sports	 4.76ab	 2.44	

F	 56.24***	 		 F	 67.59***	 F	 108.23***	

	

Stress	symptoms	 		 Hygiene	 		 Healthy	activities	
		 M	 SD	 		 		 M	 SD	 		 		 M	 SD	

tenseness	 8.58bc	 1.42	 	 washing	hands	 9.61bc	 1.15	 	 jogging	 8.89bc	 1.43	
headache	 8.07ac	 1.50	 	 using	sanitary	gel	 8.63ac	 1.47	 	 dancing	 8.34ac	 1.47	

nightmares	 6.41ab	 2.10	 	
no	 touching	 of	
public	buttons	 	 6.34ab	 2.56	 	

walking	
your	dog	 6.39ab	 1.87	

F	 35.26***	 		 F	 47.53***	 F	 66.71***	

	 	

Healthy	diet	 		 Healthcare	 		 Therapeutic	activities	
		 M	 SD	 		 		 M	 SD	 		 		 M	 SD	

varied	food	 8.79bc	 1.70	 	 hospital	 9.73bc	 0.63	 	
visiting	
psychologists	 8.96bc	 1.69	

biological	
food	 7.69ac	 1.94	 	 dental	check	 8.30ac	 1.73	 	 keeping	a	diary	 6.39ac	 2.14	
vegetarian	
food	 6.07ab	 2.45	 	

first-aid	 smartphone	
application	 5.90ab	 2.29	 	 running	 5.49ab	 2.24	

F	 36.19***	 		 F	 115.36***	 F	 59.38***	

Note.	*p	<	.05,	**p	<	.01,	***p	<	.001.	The	superscript	letters	correspond	to	row	numbers	of	items	and	indicate	the	
mean	values	are	significantly	different	from	each	other	at	the	.05	level.	
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CHAPTER	3	

	

Creative	Defense	Ideation	Under	Threat:	 	

The	Role	of	Threat	Features	and	Threat	Sensitivity
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It	 has	 long	 been	 thought	 that	 threats	 undermine	 the	 human	 ability	 to	 be	 creative	 –	 to	
generate	ideas,	insights,	or	solutions	that	are	both	novel	and	appropriate	(Amabile,	1983;	
Runco,	 2004).	 This	 is	 because	 threats	 lead	 to	 reduced	working	memory	 capacity,	 fixated	
attention,	 and	 inflexible	 and	 rigid	 thinking	 (Derryberry	 &	 Reed,	 1998;	 Keinan,	 1987;	
Schmader	&	Johns,	2003;	Staw,	Sandelands,	&	Dutton,	1981).	Recent	work,	however,	casts	
doubt	on	this	general	"threat-rigidity	principle.”	According	to	the	motivated	focus	account	
of	 creativity	 by	 De	 Dreu	 and	 Nijstad	 (2008),	 threatened	 individuals	 are	 motivated	 to	
mobilize	 and	 focus	 their	 cognitive	 resources	 on	 coping	with	 the	 threat	 at	 hand,	 and	 this	
threat-induced	motivated	focus	should	make	them	relatively	creative	within	threat-related	
domains	of	thought.	Indeed,	people	anticipating	a	hostile	negotiation	were	quite	capable	of	
generating	creative	 competitive	negotiation	 tactics	 (De	Dreu	&	Nijstad,	2008)	and	others	
were	 remarkably	creative	 if	 their	 creativity	helped	 them	to	avert	daunting	consequences	
(Roskes,	De	Dreu,	&	Nijstad,	2012).	

Although	the	motivated	focus	account	of	creativity	has	provided	an	initial	framework	
for	 understanding	 the	 impact	 of	 threat	 exposure	 on	 creative	 thinking,	 several	 questions	
remain	unanswered.	First,	creative	threat	responding	may	be	more	specific	and	contextual	
than	was	previously	assumed	 in	 initial	 research	 supporting	 the	motivated	 focus	account.	
Indeed,	 studies	on	ecological	 threat	 responding	 in	 animals	 and	humans	 show	 that	 threat	
responses	strongly	depend	on	the	nature	and	features	of	the	threat	as	well	as	the	context	in	
which	 the	 threat	 is	 encountered	 (Gawronski	 &	 Cesario,	 2013).	 For	 instance,	 whereas	
people	are	more	likely	to	adopt	active	defense	tactics,	including	fight	and	flight	behaviors,	
when	 the	 threat	 is	 imminent	 and	 self-directed,	 they	 are	 more	 likely	 to	 engage	 in	 risk	
assessment	when	the	threat	is	not	imminent	or	directed	at	others	(D.	C.	Blanchard,	Griebel,	
Pobbe,	 &	 Blanchard,	 2011;	 Fanselow	 &	 Lester,	 1988).	 Moreover,	 encounters	 with	
aggressive	humans	will	elicit	other	responses	 than	confrontations	with	attacking	animals	
(Neuberg,	 Kenrick,	 &	 Schaller,	 2011).	 Combined	 with	 the	 motivated	 focus	 account	 of	
creativity,	these	findings	suggest	that	threat	exposure	and	important	threat	features,	such	
as	 the	 direction	 of	 the	 threat	 and	 the	 nature	 of	 the	 threat,	may	 interact	 to	 influence	 the	
creativity	 of	 specific	 threat	 responses.	 Accordingly,	 we	 predicted	 that	 threatened	
individuals	may	 selectively	 put	more	 effort	 on	 (creative)	 thinking	 about	 certain	 types	 of	
defense	tactics	that	are	more	adaptive	and	more	often	selected	given	the	specific	features	
of	 the	 threatening	 situation	 that	 people	 are	 exposed	 to.	 Second,	 not	 everyone	 is	 equally	
sensitive	and	responsive	to	threats	(Carver	&	White,	1994).	It	is	thus	reasonable	to	assume	
that	threat	exposure	(and	specific	threat	features)	will	stimulate	the	creative	generation	of	
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particular	defense	tactics	especially	for	individuals	high	in	threat	sensitivity.	

Taking	the	motivated	focus	account	of	threat-related	creativity	as	a	starting	point,	the	
main	 goal	 of	 the	 current	 study	 was	 to	 examine	 whether,	 when,	 and	 for	 whom	 threat	
exposure	would	 influence	on	 the	generation	of	different	 types	of	creative	defense	 tactics.	
More	specifically,	we	examined	the	influence	of	threat	on	the	generation	of	specific	creative	
defensive	tactics	as	a	function	of	whether	people	are	exposed	to	(a)	threatening	or	neutral	
stimuli	 (Study	 3.1-3.3),	 (b)	 self-directed	 or	 other-directed	 threats	 (Study	 3.1-3.2),	 (c)	
animal	or	human	threats	(Study	3.2),	and	(d)	whether	threatened	people	score	high	or	low	
on	 threat	 sensitivity	 (Study	 3.3).	 In	 three	 studies,	 participants	 generated	 tactics	 to	 deal	
with	possible	threatening	situations,	while	pictures	were	displayed	depicting	self-directed	
threats	(Study	3.1-3.3),	other-directed	threats	(Study	3.1-3.2),	or	matching	neutral	stimuli	
(Study	3.1-3.3).	 In	Study	3.2,	we	varied	 the	nature	of	 the	 threat	 (either	animal	or	human	
threats)	and	in	Study	3.3	we	measured	people’s	self-esteem	as	an	indicator	of	their	threat	
sensitivity.	These	three	studies	and	a	meta-analysis	of	findings	across	these	studies	allowed	
us	 to	 test	 the	 core	 prediction	 that	 threats	may	 differentially	 influence	 the	 generation	 of	
specific	 creative	defense	 tactics,	 such	 that	 threats	do	not	 influence	 the	overall	number	of	
(original)	 defense	 tactics,	 but	 selectively	 promote	 certain	 types	 of	 tactics	 that	 fit	 the	
features	of	the	threatening	situation.	 	

The	Threat-Creativity	Link	 	

Threats	 refer	 to	 environmental	 events	 that	 signal	 a	 loss	 of	 resources	 (e.g.,	 life,	
property,	 relationship,	 prestige)	 and	 have	 impending	 negative	 consequences	 (Marks	 &	
Nesse,	 1994;	 Staw	 et	 al.,	 1981).	 In	 the	 face	 of	 threats,	 a	 suit	 of	 general	 affective	 and	
cognitive	 processes	 is	 triggered	 geared	 at	 facilitating	 threat-responding	 (Neuberg	 et	 al.,	
2011):	 Fearful	 and	 anxious	 feelings	 are	 aroused,	 avoidance	 motivation	 is	 triggered,	 the	
conceptual	 scope	narrows	 and	 focuses	 on	 threat-relevant	 cues	 and	 information,	 physical	
and	 cognitive	 resources	 are	 recruited	 to	 vigilantly	 scrutinize	 the	 environment,	 and	 the	
body	 is	 mobilized	 to	 escape	 or	 neutralize	 the	 threat	 (Bar-Haim,	 Lamy,	 Pergamin,	
Bakermans-Kranenburg,	&	Van	 IJzendoorn,	 2007;	De	Dreu	&	Nijstad,	 2008;	Dixon,	 1998;	
Elliot,	 2008;	 Ioannou,	Mogg,	&	Bradley,	 2004;	 Robinson,	 Letkiewicz,	 Overstreet,	 Ernst,	 &	
Grillon,	2011;	Woody	&	Szechtman,	2011).	

A	 common	assumption	 in	 research	on	 the	 link	between	 threat	 and	 creativity	 is	 that	
threats	and	the	aversive	affective	states	that	are	induced	by	threats	narrow	the	attentional	
scope	 (Derryberry	 &	 Reed,	 1998;	 Easterbrook,	 1959)	 and	 limit	 resources	 for	 complex	
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cognitive	 functions	 (Lindström	 &	 Bohlin,	 2012;	 Shackman	 et	 al.,	 2006),	 leading	 to	 rigid	
thinking	(Staw	et	al.,	1981)	and	reduced	creativity	(Byron	&	Khazanchi,	2011;	Mehta	&	Zhu,	
2009).	Nevertheless,	 creativity	 can	be	useful	 and	 sometimes	 crucial	 to	 avoid	 and	 escape	
threatening	situations.	Compared	to	habitual	threat	responses,	original	responses	decrease	
the	predictability	of	behavior,	 thereby	 increasing	 the	 likelihood	of	escaping	or	mitigating	
the	threat	at	hand	(Humphries	&	Driver,	1967).	 	

To	 better	 understand	 the	 paradox	 that	 creativity	 is	 hindered	 by	 threats	 yet	 often	
needed	 to	 successfully	 deal	 with	 threats,	 De	 Dreu	 and	 Nijstad	 (2008)	 advanced	 the	
motivated	 focus	 account	 of	 creativity.	 This	 account	 suggests	 that	 threats	 may	 actually	
improve	creative	 responding,	only	as	 long	as	creativity	enables	people	 to	effectively	deal	
with	 the	 threat	 they	 are	 facing.	When	exposed	to	a	threat,	people	are	highly	motivated	to	
mobilize	 and	 focus	 their	 cognitive	 resources	 to	manage	 the	 threat	 at	 hand	 (Elliot,	 2008;	
Lang,	Davis,	&	Öhman,	2000;	Woody	&	Szechtman,	2011).	This	heightened	motivation	and	
selective	 focus	 of	 cognitive	 resources	 increases	 the	 accessibility	 of	 threat-relevant	
knowledge	from	memory	(Eysenck,	Derakshan,	Santos,	&	Calvo,	2007),	facilitates	extensive	
processing	of	threat-relevant	information	(Reinecke,	Becker,	&	Rinck,	2009),	and	promotes	
a	 systematic	 and	effortful	way	of	 thinking	 (Baas,	De	Dreu,	&	Nijstad,	2012;	Roskes	et	 al.,	
2012).	Through	focused	effort	within	threat-relevant	domains,	threatened	individuals	will	
ultimately	come	up	with	original	solutions	that	enable	them	to	deal	with	the	threats	(cf.	De	
Dreu	&	Nijstad,	2008).	 	

Crucially,	threat-induced	creativity	will	only	occur	if	creative	thinking	enables	people	
to	effectively	deal	with	the	threat	they	are	exposed	to.	Indeed,	findings	that	show	a	negative	
effect	 of	 threat	 on	 creativity	 are	 mainly	 observed	 in	 studies	 where	 creative	 task	
performance	was	not	related	to	the	threat	participants	were	exposed	to	(e.g.,	participants	
that	were	threatened	to	lose	their	jobs	were	asked	to	identify	a	creative	solution	to	fix	and	
light	 a	 candle	 on	 a	 wall	 such	 that	 the	 candle	 wax	 would	 not	 drip	 on	 the	 floor;	 Probst,	
Stewart,	Gruys,	&	Tierney,	2007).	However,	support	for	the	motivated	focus	account	comes	
from	 studies	 using	 tasks	 that	 allow	 the	 measurement	 of	 threat-relevant	 creativity.	 For	
example,	recent	work	has	shown	that	people	that	ran	the	risk	of	losing	monetary	resources	
achieved	 high	 creativity	 levels	when	 their	 creative	 performance	was	 functional	 to	 avoid	
losing	monetary	resources	 (Roskes	et	al.,	2012).	 In	addition,	De	Dreu	and	Nijstad	 (2008)	
reported	 that	 anticipating	 a	 conflictive	 rather	 than	 cooperative	 negotiation	 stimulated	
more	 original	 competitive	 tactics	 to	 deal	 with	 the	 conflict.	 Here,	 we	 take	 the	
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threat-relevance	 of	 the	 creativity	 task	 one	 step	 further	 and	 directly	 ask	 participants	 to	
generate	alternative	defensive	tactics	to	cope	with	possible	threats.	

Although	 the	motivated	 focus	 account	 proposes	 that	 threat-induced	motivated	focus	
should	 lead	 to	 enhanced	 creative	 performance	 in	 threat-related	 domains	 (De	 Dreu	 &	
Nijstad,	 2008),	 threat-related	 creative	 responding	 may	 be	 highly	 specific.	 For	 example,	
when	 primed	 with	 threats	 of	 infectious	 diseases,	 individuals	 showed	 relatively	 more	
inclusive	processing	of	specific	disease-related	information	(e.g.,	sources	of	infection),	but	
this	effect	did	not	generalize	to	broader	health	threat-related	issues	(e.g.,	mental	health)	or	
threatening	confrontations	with	hostile	others	 (Cheng,	Baas,	&	De	Dreu,	2016a).	Because	
more	 inclusive	 thinking	 facilitates	 the	 generation	 of	more	 original	 ideas	 (Amabile,	 1983;	
Murray,	Sujan,	Hirt,	&	Sujan,	1990),	it	follows	that	people	that	are	confronted	with	a	certain	
threat	may	likewise	be	more	creative	in	dealing	with	the	specific	threat	rather	than	other	
types	of	threat.	We	will	elaborate	on	this	idea	below.	

Threat	Features	and	Specific	Defensive	Behaviors	 	

Adaptive	 threat-responding	 ultimately	 requires	 the	 preparation	 and	 execution	 of	
calibrated	behaviors	that	meet	situational	demands	and	available	resources	(Gawronski	&	
Cesario,	 2013).	 Ecology	 research	 has	 identified	 five	 general	 defensive	 behaviors	 that	
animals	have	at	their	disposal	to	effectively	cope	with	the	possible	threats	they	are	facing:	
freezing,	 flight,	 defensive	 threat	 (e.g.,	 vocalization,	 dominant	 body	 posture),	 defensive	
attack	 (e.g.,	 fight),	 and	 risk	 assessment	 (D.	 C.	 Blanchard,	 1997).	 The	 specific	 defensive	
behavior	chosen	depends	on	the	features	of	the	threat,	such	as	the	intensity,	ambiguity,	and	
the	direction	of	the	threat,	as	well	as	the	context	of	the	threat,	such	as	the	(in)escapability	
of	 the	 situation	 and	 the	 distance	 between	 the	 threat	 and	 the	 threatened	 subject	 (D.	 C.	
Blanchard,	Hynd,	Minke,	Minemoto,	&	Blanchard,	2001;	Gawronski	&	Cesario,	2013).	For	
example,	 the	presence	of	a	discrete	and	 intense	 threat	most	 likely	elicits	 flight	responses	
when	 there	 is	 an	 escape	 route	 or	 a	 freezing-like	 response	 when	 there	 is	 not;	 when	 the	
threat	 approaches	 and	 room	 for	 escape	 decreases,	 threatened	 animals	 tend	 to	 display	
defensive	 threatening	 behavior	 and	may	ultimately	 engage	 in	 a	 defensive	 attack	 at	 close	
distance	 (R.	 J.	 Blanchard,	 Flannelly,	 &	 Blanchard,	 1986).	 Alternatively,	 a	 distant	 or	
ambiguous	 threat	 is	more	 likely	 to	stimulate	risk	assessment,	which	consists	of	orienting	
towards,	and	the	gathering	of	information	about,	a	potential	threat	in	order	to	choose	the	
optimal	threat-response	(D.	C.	Blanchard	et	al.,	2011).	 	
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Although	the	human	capacity	for	language	use	and	perspective	taking	allows	for	some	
uniquely	human	threat	responses	(e.g.,	apology,	negotiation,	or	showing	empathy;	Perkins	
&	Corr,	2006),	most	human	defensive	responses	parallel	those	of	animals	(D.	C.	Blanchard	
et	 al.,	 2001;	 Perkins	 &	 Corr,	 2006;	 Shuhama,	 Del-Ben,	 Loureiro,	 &	 Graeff,	 2008).	 This	
cross-species	 repertoire	 of	 defensive	 behaviors	 can	 be	 explained	 by	 an	 important	
dimension	of	their	shared	environment	–	predatory	imminence.	According	to	the	predatory	
imminence	 continuum	 model	 (Fanselow,	 1994;	 Fanselow	 &	 Lester,	 1988),	 threat	 states	
develop	 along	 an	 imminence	 continuum	 depending	 on	 whether	 the	 threat	 is	 merely	
present	(but	undetected),	detected,	or	attacking.	Defenders’	responses	vary	systematically	
as	threat	imminence	increases,	changing	from	risk	assessment	and	preparing	for	defensive	
actions	when	the	threat	 is	potentially,	but	not	detectably,	present,	through	freezing	when	
the	threat	 is	detected	but	not	attacking,	to	active	defense	actions,	such	as	fight	and	flight,	
when	confrontation	is	inevitable	(Mobbs,	Hagan,	Dalgleish,	Silston,	&	Prévost,	2015).	

One	 feature	 that	 influences	 the	 perception	 of	 threat	 imminence,	 and	 that	may	 thus	
modulate	defensive	 responses,	 is	 the	direction	of	 threat	 –	whether	 the	 threat	 is	 directed	
towards,	or	away	from,	the	observer.	For	example,	threatening	pictures	(snakes	or	guns)	or	
angry	 faces	 directed	 towards	 participants	 led	 to	 more	 resistant	 psychophysiological	
responses	 as	 compared	 to	 directed-away	 stimuli	 (Dimberg	 &	 Ӧhman,	 1983,	 Hugdahl	 &	
Johnsen,	 1989).	 This,	 in	 turn,	 enhanced	 the	 perception	 of	 imminence	 (Flykt,	 Esteves,	 &	
Öhman,	2007).	Moreover,	Fernandes	et	al.	(2013)	presented	self-	or	other-directed	threats	
as	distractors	during	a	 task	 in	which	participants	determined	whether	 the	orientation	of	
two	 peripheral	 bars	 was	 the	 same.	 They	 discovered	 that	 self-directed	 threats	 were	
perceived	as	more	imminent	and	facilitated	the	reaction	time	for	judging	the	orientation	of	
peripheral	 bars,	 whereas	 other-directed	 threats	 slowed	 down	 the	 reaction	 time	 in	 the	
bar-orientation	task	as	compared	to	neutral	distractors.	This	evidence	is	taken	to	suggest	
that	 self-directed	 threats	 prompted	 active	motor	 preparation	 and	 other-directed	 threats	
prompted	immobility	responses.	 	

Another	 threat	 feature	 that	 may	 induce	 different	 types	 of	 defensive	 tactics	 is	 the	
nature	 of	 the	 threat.	 Throughout	 our	 evolutionary	 past,	 humans	 had	 to	 respond	 to	
encounters	 with	 threatening	 animals	 as	 well	 as	 aggressive	 conspecifics.	 From	 a	
functional-evolutionary	 perspective,	 animal	 fear	 originates	 from	 an	 evolved	 predatory	
defense	 system	 that	 functions	 to	 avoid	 and	 escape	 predators,	 and	 the	 most	 adaptive	
defense	 strategies	 are	 immobility	 and	 vigorous	 escape	 (Ӧhman,	 1986).	 Alternatively,	
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encounters	 with	 aggressive	 humans	 elicit	 social	 fear,	 which	 originates	 from	 an	 evolved	
dominance/submissiveness	system	(Ӧhman,	1986;	Trower	&	Gilbert,	1989).	The	function	
of	submissiveness	is	to	deter	attack	from	dominant	individuals,	and	accordingly,	the	most	
adaptive	 threat	 responses	 are	 submissive	 tactics,	 including	 cooperative	 and	 appeasing	
behaviors.	 Furthermore,	 concerning	 human’s	 capacity	 to	 express	 oneself	 with	 language,	
some	tactics	that	involve	verbal	communication,	for	example,	negotiating	and	apologizing,	
are	more	likely	to	be	used	when	facing	human	rather	than	animal	threats	(D.	C.	Blanchard	
et	al.,	2001;	Perkins	&	Corr,	2006).	 	

In	summary,	 threat	 responding	 is	highly	specific	and	varies	as	 the	 imminence	of	 the	
threat	changes.	Imminent	threats	elicit	active	defenses,	such	as	flight	(when	escape	options	
are	available)	and	fight	(when	escape	is	not	possible),	less	imminent	threats	evoke	freezing,	
and	 potential	 and	 ambiguous	 threats	 are	 cautiously	 explored.	 The	 direction	 of	 threat	
influences	 the	 perceived	 imminence	 of	 the	 threat,	 with	 self-directed	 threats	 being	
perceived	as	more	imminent	than	other-directed	threats.	Based	on	these	assumptions,	we	
propose	that	the	direction	of	threat	may	differentially	influence	the	generation	of	creative	
defensive	 tactics:	 exposure	 to	 self-directed	 threats	 would	 lead	 to	 more	 original	 active	
defense	 tactics,	 such	 as	 fight	 and	 flight,	 than	 exposure	 to	 other-directed	 threats	
(Hypothesis	 1a),	 exposure	 to	 other-directed	 threats	would	 lead	 to	more	 original	 passive	
freezing	tactics	than	exposure	to	self-directed	threats	(Hypothesis	1b),	and	that	compared	
to	 the	 exposure	 to	 neutral	 stimuli,	 exposure	 to	 self-directed	 and	 other-directed	 threats	
would	lead	to	less	original	risk	assessment	tactics	(Hypothesis	1c).	In	addition,	immediate	
non-escapable	 human	 threats	 prompt	 responses	 involving	 verbal	 communication,	 while	
animal	threats	prompt	freezing	and	flight.	Therefore,	we	predicted	that	the	nature	of	threat	
would	qualify	the	effects	of	threat	direction	on	the	generation	of	specific	creative	defensive	
tactics,	such	that	people	would	generate	more	original	cooperative	approach	tactics	when	
exposed	to	human	rather	than	animal	threats	(Hypothesis	2a),	and	more	original	freezing	
and	flight	tactics	when	exposed	to	animal	rather	than	human	threats	(Hypothesis	2b),	and	
these	 effects	 would	 only	 occur	 when	 people	 are	 exposed	 to	 threats	 rather	 than	 neutral	
stimuli	(i.e.	when	the	situation	is	perceived	as	threatening	and	arousing;	Hypothesis	2c).	 	

Threat	Sensitivity	

Not	everyone	is	equally	sensitive	to	cues	signaling	threat	and	individual	differences	in	
threat	 sensitivity	 influence	 the	 extent	 to	 which	 people	 adopt	 avoidance	 goals	 (Carver,	
Sutton,	&	Scheier,	2000;	Elliot	&	Thrash,	2002).	It	is	thus	reasonable	to	assume	that	threats	
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will	promote	creative	defense	tactics	in	certain	defense	categories	especially	in	people	that	
score	high	in	threat	sensitivity.	Self-esteem	is	an	important	personality	characteristic	that	
determines	 threat	 sensitivity.	Research	on	 the	 relation	between	 individual	 differences	 in	
self-esteem	 differences	 and	 motivational	 tendencies	 suggests	 that	 low	 (as	 compared	 to	
high)	 self-esteem	 individuals	 have	 stronger	 self-protective	motives	 that	 prompt	 them	 to	
focus	on	avoiding	negative	outcomes	and	experiences	(Baumeister,	Tice,	&	Hutton,	1989;	
Heimpel,	Elliot,	&	Wood,	2006).	Other	work	has	revealed	that	higher	self-esteem	protects	
individuals	 from	anxiety	and	anxiety-related	behaviors	 (Greenberg	et	al.,	1992;	Solomon,	
Greenberg,	&	Pyszczynski,	1991),	and	provides	a	buffer	against	 fear	of	death	(Greenberg,	
Pyszczynski,	 &	 Solomon,	 1986).	 This	 indicates	 that	 in	 threatening	 situations,	 individuals	
with	lower	self-esteem	experience	stronger	threat,	vigilance,	and	anxiety	levels	than	people	
with	higher	self-esteem.	Consequently,	this	anxious	arousal	and	heightened	vigilance	may	
motivate	 low	 self-esteem	 individuals	 to	 invest	more	 cognitive	 resources	 on,	 and	become	
more	 creative	 in,	 generating	 specific	 adaptive	 defense	 tactics.	 Accordingly,	we	 predicted	
that	exposure	to	threat	rather	than	neutral	stimuli	would	facilitate	the	generation	of	certain	
types	of	defensive	tactics	for	those	who	have	low	rather	than	high	self-esteem	(Hypothesis	
3).	 	 	

The	Current	Research	

The	present	study	focuses	on	the	impact	of	threat	exposure,	threat	features	(direction	
and	nature	of	threats),	and	individual	differences	in	threat	sensitivity	on	the	generation	of	
specific	creative	defensive	tactics.	Integrating	the	motivated	focus	account	of	creativity	(De	
Dreu	&	Nijstad,	2008)	with	literature	on	ecological	threat	responses	(D.	C.	Blanchard	et	al.,	
2001;	Gawronski	&	Cesario,	2013),	we	propose	that	threats	may	differentially	influence	the	
generation	of	specific	defensive	tactics	depending	on	the	direction	and	nature	of	the	threat,	
and	 threat	 sensitivity	 of	 the	 subject.	 Accordingly,	 we	 predict	 that	 threats	 do	 not	 have	 a	
generalized	 impact	on	 the	generation	of	 creative	defense	 tactics,	 but	 selectively	promote	
certain	tactics	that	fit	the	features	of	the	threatening	situation.	 	

This	basic	prediction	was	tested	in	three	studies.	In	Study	3.1,	we	tested	the	effect	of	
threat	exposure	and	the	direction	of	threat	on	the	generation	of	creative	defensive	tactics.	
Participants	 were	 asked	 to	 generate	 tactics	 to	 deal	 with	 possible	 threats	 while	 pictures	
emerged	on	the	screen	depicting	self-directed	threats,	other-directed	threats,	or	matching	
neutral	stimuli	(depending	on	condition).	In	Study	3.2,	we	set	out	to	replicate	the	findings	
of	 Study	 3.1	 using	 the	 same	 paradigm	 except	 that	 we	 additionally	 varied	 the	 nature	 of	
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threats	 participants	 were	 exposed	 to	 (human	 vs.	 animal	 threats).	 This	 enabled	 us	 to	
examine	whether	the	nature	of	the	threat	would	qualify	the	effects	of	threat	exposure	and	
direction	on	the	generation	of	specific	creative	defensive	tactics.	Finally,	individuals	differ	
in	the	extent	to	which	they	are	sensitive	to	cues	signaling	threat	(e.g.,	fearful/angry	faces,	a	
pointed	gun)	and	therefore	the	extent	to	which	they	tend	to	adopt	avoidance	goals	(Carver,	
Sutton,	&	Scheier,	2000;	Elliot	&	Thrash,	2002).	Because	motivation	determines	the	level	of	
threat-relevant	 creativity,	 we	 predicted	 that	 effects	 of	 threat	 exposure	 on	 creative	
defensive	 ideation	would	be	moderated	by	 individual	differences	 in	 threat	 sensitivity	 (as	
indicated	by	people’s	self-reported	self-esteem).	We	return	to	this	issue	in	the	Introduction	
of	Study	3.3.	 	

In	all	three	studies,	the	tactics	generated	by	participants	were	coded	into	seven	broad	
defense	 categories:	 flight	 tactics	 (e.g.,	 “run	 away”,	 “walk	 backwards”),	 fight	 tactics	 (e.g.,	
“strike	 back”,	 “find	 weapons”),	 freeze	 tactics	 (e.g.,	 “stand	 still”,	 “make	 no	 sound”),	 risk	
assessment	 tactics	 (e.g.,	 “be	 vigilant”,	 “check	 out	 the	 situation”),	 cooperative	 approach	
tactics	 (e.g.,	 “convince	 the	 attacker	 that	 it	 is	 meaningless	 to	 hurt	 you”,	 “act	 friendly”),	
non-functional	avoidance	tactics	(e.g.,	“ignore	the	threat”,	“act	as	if	nothing	is	wrong”),	and	
unspecified	 tactics	 that	 contained	 ideas	 that	 could	not	be	 coded	 into	 the	 former	 six	 (e.g.,	
“take	precautions”,	“seek	help”,	“stay	calm”).	These	seven	categories	were	derived	from	D.	C.	
Blanchard’s	 (1997)	 work	 and	 the	 results	 of	 a	 pre-test.	 Three	 changes	 were	 made	 to	
Blanchard’s	 original	 list	 of	 five	 defensive	 behaviors	 that	 were	 derived	 from	 the	 animal	
literature,	 mostly	 to	 accommodate	 uniquely	 human	 responses.	 First,	 we	 put	 defensive	
threat	 and	 defensive	 attack	 together	 under	 the	 category	 “fight”	 because	 they	 both	
represent	approach-oriented	active	defense	tactics	that	are	usually	displayed	when	threats	
are	imminent.	Second,	we	separated	non-functional	avoidance	from	freeze	tactics,	because	
non-functional	avoidance	includes	deliberately	denying	the	existence	of	the	threat,	which	is	
different	 from	 freezing	 –	 the	 absence	 of	 all	 overt	 behaviors	 induced	 by	 overwhelming	
threats	 (Bolles	&	 Collier,	 1976).	 Third,	 because	 humans	 have	 highly	 developed	 language	
skills	and	a	strong	ability	 for	perspective	 taking,	cooperative	approach	was	 included	as	a	
separate	category.	 	

From	the	generated	ideas,	we	could	extract	the	number	of	non-redundant	ideas	within	
different	 defense	 categories	 (fluency)	 and	 the	 number	 of	 infrequently	 mentioned	 ideas	
within	different	defense	categories	(originality).	Because	we	were	primarily	 interested	 in	
creative	threat-related	ideation,	we	focus	our	study	findings	on	originality	within	different	
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defense	 categories.	 However,	 we	 will	 also	 provide	 results	 for	 fluency	 within	 different	
defense	 categories	 in	 a	 meta-analysis	 of	 findings	 across	 studies	 that	 we	 will	 report	
following	the	empirical	studies.	

	

Study	3.1	

Study	 3.1	 was	 designed	 to	 examine	 whether	 and	 how	 threat	 exposure	 and	 the	
direction	 of	 threat	 would	 influence	 the	 generation	 of	 creative	 defensive	 tactics.	
Representing	 different	 positions	 along	 the	 threat	 imminence	 continuum,	 we	 compared	
self-directed	 threat	 (high	 threat	 imminence),	 other-directed	 threat	 (moderate	 threat	
imminence),	and	a	neutral	condition	(low	threat	imminence).	We	used	an	idea	generation	
task	in	which	participants	generated	alternative	defensive	tactics	to	cope	with	threats.	This	
allowed	us	 to	 test	whether	exposure	 to	 self-directed	 threats	would	 lead	 to	more	original	
active	 defense	 tactics,	 such	 as	 fight	 and	 flight,	 than	 exposure	 to	 other-directed	 threats	
(Hypothesis	 1a),	 exposure	 to	 other-directed	 threats	would	 lead	 to	more	 original	 passive	
freezing	tactics	than	exposure	to	self-directed	threats	(Hypothesis	1b),	and	that	compared	
to	 the	 exposure	 to	 neutral	 stimuli,	 exposure	 to	 self-directed	 and	 other-directed	 threats	
would	lead	to	less	original	risk	assessment	tactics	(Hypothesis	1c).	

Method	

Design	and	participants.	Undergraduate	students	(N	=	116,	80	females,	Mage	=	22.01,	SD	
=	3.56)	were	randomly	assigned	to	one	of	three	conditions	(self-directed	threat,	
other-directed	threat,	and	a	neutral	condition).	The	dependent	variables	were	
manipulation	checks	and	originality	within	each	defense	category.	

Procedure	and	manipulation.	Participants	were	seated	in	individual	cubicles	equipped	
with	a	computer	 that	displayed	all	 instructions	and	registered	all	 responses.	Participants	
were	asked	to	generate	tactics	to	deal	with	threatening	situations	while	the	type	of	threat	
was	 left	 unspecific.	 During	 idea	 generation,	 pictures	 emerged	 on	 the	 screen	 that	 people	
were	instructed	to	remember	for	follow-up	questions	later	in	the	experimental	session.	In	
each	 condition,	 there	were	14	pictures	 that	were	displayed	 twice	 in	 random	order.	Each	
picture	was	shown	for	5	s,	followed	by	3	s	of	blank	screen	before	the	next	picture	appeared.	
The	 pictures	were	matched	 on	 content.	 They	 displayed,	 depending	 on	 condition,	 threats	
directed	at	the	viewer	(self-directed	threat;	e.g.,	a	man	points	a	gun	in	the	direction	of	the	
participant),	threats	not	directed	at	the	viewer	(other-directed	threat;	e.g.,	a	man	points	a	



Chapter	3	-	Creative	Defense	Ideation	Under	Threat	

� 73	

gun,	 but	 not	 in	 the	 direction	 of	 the	 participant),	 or	matching	 stimuli	 in	 a	 neutral	 setting	
(neutral	 condition;	 e.g.,	 a	 salesman	 holding	 a	 gun	 in	 a	 gun	 store).	 The	 stimulus	 pictures	
were	selected	from	a	stimulus	set	by	Kveraga	et	al.	(2015)	and	supplemented	with	stimuli	
from	the	Internet	that	have	been	pilot-tested.	Sample	pictures	from	all	the	conditions	are	
presented	in	Appendix	3.1.	 	

The	idea	generation	task	lasted	4	minutes.	Following	this	task,	we	assessed	the	extent	
to	 which	 participants	 perceived	 the	 pictures	 as	 threatening	 (“I	 found	 the	 pictures	
threatening”,	 “I	 found	 the	 pictures	 negative”,	 and	 “I	 found	 the	 pictures	 unpleasant”,	
Cronbach’s	a	=	 .85)	and	arousing	(“I	felt	vigilant	while	looking	at	the	pictures”,	and	“I	felt	
alert	while	looking	at	the	pictures”,	Cronbach’s	a	=	.88),	and	on	four	single	items	whether	
pictures	 were	 self-relevant,	 directed	 at	 themselves,	 and	 specifically	 threatening	 to	
themselves	or	others	on	a	7-point	scale	(1	=	strongly	disagree,	to	7	=	strongly	agree).	Finally,	
to	check	whether	participants	in	different	conditions	had	different	types	of	threats	in	mind	
while	generating	defensive	tactics,	with	an	open	question	we	asked	participants	to	describe	
what	threats	they	had	in	mind	during	the	task.	We	then	coded	whether	or	not	the	described	
threats	 were	 about	 human	 threats	 or	 animal	 threats	 (as	 in	 the	 pictures),	 or	 yet	 other	
threats	(e.g.,	natural	threat,	fire,	explosion,	war,	other	people	in	danger,	traffic	accident,	and	
performance	stress).	 	

Dependent	 variables.	 The	 tactics	 generated	 by	 participants	 were	 coded	 into	 seven	
broad	defense	categories:	flight	tactics,	fight	tactics,	freeze	tactics,	risk	assessment	tactics,	
cooperative	approach	tactics,	non-functional	avoidance	tactics,	and	unspecified	tactics	that	
contained	ideas	that	could	not	be	coded	into	the	former	six.	Two	trained,	and	independent	
raters	coded	all	 tactics.	 Interrater	reliability	was	excellent,	Cohen’s	K	=	 .96,	p	<	 .001,	and	
differences	were	solved	through	discussion.	

To	get	a	score	for	originality,	we	first	assessed	how	often	each	tactic	was	mentioned	by	
all	the	participants	in	this	study	and	assigned	a	percentage	score	to	each	tactic	(e.g.,	 if	an	
idea	was	mentioned	by	2%	of	 the	participants,	 it	 received	a	percentage	score	2;	 if	 it	was	
mentioned	by	39%,	it	received	a	score	of	39).	Ideas	were	considered	original	and	received	
a	score	of	1	if	they	were	mentioned	by	less	than	5	percent	of	the	participants	in	the	current	
sample	(Baas,	De	Dreu,	&	Nijstad,	2011;	Torrance,	1966).	We	then	summed	the	number	of	
original	 tactics	 per	 participant	 within	 each	 category	 as	 an	 index	 of	 originality	 within	
different	 defense	 categories	 (e.g.,	 originality	 of	 fight-related	 ideation,	 originality	 of	
flight-related	ideation,	etcetera).	
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Results	

Screening	 of	 participants.	 Two	 participants	 who	 generated	 zero	 ideas	 and	 one	
participant	with	fixed	response	patterns	were	excluded	from	analyses,	leaving	a	sample	of	
113	participants	(78	females,	Mage	=	21.96,	SD	=	3.57).	

Data-analytic	 strategy.	We	 first	 verified	 the	 effectiveness	 of	 our	 manipulation	 and	
whether	 participants	 differed	 in	 the	 type	 of	 threats	 they	 had	 in	 mind	 while	 generating	
tactics.	 Because	 earlier	work	has	 shown	 that	 direction	of	 threat	 influences	perception	of	
imminence	and	modulates	defensive	behaviors	(Fernandes	et	al.,	2013;	Flykt	et	al.,	2007),	
we	 then	 examined	 whether	 self-directed	 threat	 and	 other-directed	 threat	 influenced	
originality	within	different	defense	categories.	Finally,	we	combined	the	self-directed	and	
other-directed	threat	conditions	and	compared	them	with	the	neutral	condition	to	examine	
the	effect	of	threat	exposure	on	originality	within	different	defense	categories.	

Manipulation	 check.	 To	 verify	 the	 effectiveness	 of	 our	 manipulation,	 we	 submitted	
ratings	for	the	level	of	threat,	arousal,	self-relevance,	the	extent	to	which	the	focal	objects	
in	 the	pictures	were	perceived	as	being	directed	to	 themselves,	and	the	 level	of	 threat	 to	
themselves	or	others	to	separate	ANOVAs	with	condition	as	between-subjects	variable.	For	
threat-ratings,	we	obtained	a	main	effect	of	condition,	F(2,	110)	=	21.21,	p	<	.001,	 2

pη 	 =	.28.	

Post-hoc	 Tukey	 tests	 showed	 that	 threat	 ratings	 of	 the	 pictures	 in	 the	 self-directed	 and	
other-directed	 threat	 conditions	 did	 not	 differ	 (Mself-directed	 =	 5.10,	 SDself-directed	 =	 1.21;	
Mother-directed	=	5.14,	SDother-directed	=	1.30;	p	=	.99),	but	were	higher	than	those	in	the	neutral	
condition	(M	=	3.42,	SD	=	1.41;	ps	<	.001).	The	same	pattern	was	observed	for	the	perceived	
arousal	level,	F(2,	110)	=	8.12,	p	=	.001,	 2

pη 	 =	.13,	with	post-hoc	Tukey	tests	showing	that	

arousal	 ratings	 made	 by	 participants	 in	 the	 self-directed	 and	 other-directed	 threat	
conditions	 did	 not	 differ	 (Mself-directed	 =	 4.41,	 SDself-directed	 =	 1.35;	 Mother-directed	 =	 4.30,	
SDother-directed	=	 1.56;	p	 =	 .95),	 but	were	 higher	 than	 those	 reported	 by	 participants	 in	 the	
neutral	condition	(M	=	3.16	SD	=	1.56;	pself-directed	=	.001,	pother-directed	=	.004).	Likewise,	there	
was	a	main	effect	of	condition	on	self-relevance	of	the	threat,	F(2,	110)	=	9.24,	p	<	.001,	 2

pη 	 	

=	 .14,	 with	 post-hoc	 Tukey	 tests	 showed	 that	 self-relevance	 ratings	 of	 the	 pictures	 by	
participants	 in	 the	 self-directed	 and	 other-directed	 threat	 conditions	 did	 not	 differ	
(Mself-directed	=	3.18,	SDself-directed	=	1.63;	Mother-directed	=	3.05,	SDother-directed	=	1.60;	p	=	.92),	but	
were	higher	than	those	made	by	participants	in	the	neutral	condition	(M	=	1.89,	SD	=	1.01;	
pself-directed	<	.001,	pother-directed	=	.002).	
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Moreover,	for	the	extent	to	which	focal	objects	in	the	pictures	were	perceived	as	being	
directed	to	themselves,	we	found	a	main	effect	of	condition,	F(2,	110)	=	89.71,	p	<	.001,	 2

pη 	

=	 .62.	Post-hoc	Tukey	 tests	 showed	 that	participants	 in	 the	self-directed	 threat	 condition	
reported	the	objects	in	the	pictures	were	more	directed	at	themselves	(M	=	5.97,	SD	=	0.82)	
than	 those	 in	 the	 other-directed	 threat	 (M	 =	 2.24,	 SD	 =	 1.19;	 p	 <	 .001)	 and	 neutral	
conditions	 (M	=	 3.82,	 SD	=	 1.52;	p	 <	 .001),	 and	 participants	 in	 the	 other-directed	 threat	
condition	reported	 that	 the	objects	 in	 the	pictures	were	 less	directed	at	 themselves	 than	
those	in	the	other	two	conditions,	ps	<	 .001.	Finally,	the	main	effect	of	condition	was	also	
found	for	the	extent	to	which	participants	believed	the	pictures	were	especially	threatening	
to	themselves,	F(2,	110)	=	22.65,	p	<	.001,	 2

pη 	 =	.29,	or	to	others,	F(2,	110)	=	28.86,	p	<	.001,	
2
pη 	 =	 .34.	 Post-hoc	 Tukey	 tests	 showed	 that	 participants	 in	 the	 self-directed	 threat	

condition	reported	the	pictures	to	be	more	threatening	to	themselves	(M	=	3.68,	SD	=	1.68)	
than	those	in	the	other-directed	threat	condition	(M	=	2.00,	SD	=	1.27;	p	<	.001)	and	neutral	
condition	 (M	 =	 1.87,	 SD	 =	 0.84;	 p	 <	 .001),	 but	 there	 was	 no	 difference	 between	
other-directed	 threat	 and	neutral	 conditions,	p	 =	 .901;	 participants	 in	 the	 other-directed	
threat	 condition	 reported	 the	 pictures	 to	 be	more	 threatening	 to	 others	 (M	=	5.70,	SD	=	
1.22)	 than	 those	 in	 the	self-directed	 threat	condition	 (M	=	3.55,	SD	=	1.61;	p	<	 .001)	and	
neutral	 condition	 (M	=	 3.45,	 SD	=	 1.48;	 p	 <	 .001),	 but	 there	was	 no	 difference	 between	
self-directed	threat	and	neutral	conditions,	p	=	.946.	In	sum,	pictures	in	both	self-directed	
and	other-directed	threat	conditions	were	equally	threatening,	arousing,	and	self-relevant,	
and	 more	 so	 than	 the	 pictures	 in	 the	 neutral	 condition.	 However,	 on	 more	 specific	
questions,	we	observed	that,	compared	to	pictures	in	the	neutral	and	other-directed	threat	
condition,	 those	 in	 the	 self-directed	 threat	 condition	 were	 more	 directed	 at,	 and	
threatening	to,	viewers	themselves.	 	

We	also	verified	whether	participants	in	the	self-directed	threat,	other-directed	threat,	
and	neutral	conditions	differed	in	the	type	of	threats	they	had	in	mind	while	doing	the	idea	
generation	task.	Chi-square	tests	revealed	that	participants	in	different	conditions	did	not	
differ	 in	whether	 they	had	human	 threats,	c2(2)	=	5.26,	p	 =	 .072;	 animal	 threats,	c2(2)	=	
2.68,	p	=	 .262;	or	other	types	of	 threats	 in	mind,	c2(2)	=	4.84,	p	=	 .089.	This	excludes	the	
possibility	that	our	findings	are	caused	by	different	types	of	threat	the	participants	had	in	
mind	due	to	the	manipulation.	 	 	
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Threat	direction.	We	first	examined	the	influence	of	threat	direction	on	the	number	of	
original	 tactics	 in	 different	 defense	 categories.	 The	 results	 of	 a	 2	 (self-directed	 vs.	
other-directed	 threat)	 ×	 7	 (defense	 category:	 flight,	 fight,	 freeze,	 risk	 assessment,	
cooperative	approach,	non-functional	avoidance,	and	unspecified	ideas)	repeated	measure	
ANOVA	showed	no	effects	involving	threat	direction	(Fs	<	1.30,	ps	>	.272),	suggesting	that	
direction	of	 threat	did	not	 influence	originality	of	defensive	tactics	 in	the	task.	Therefore,	
Hypothesis	1a	and	1b	were	not	supported.	Because	self-directed	and	other-directed	threat	
conditions	 did	 not	 significantly	 differ	 from	 one	 another	 on	 the	 generation	 of	 original	
defensive	tactics,	and	both	conditions	stimulated	equally	high	levels	of	threat,	arousal,	and	
self-relevance,	 these	 two	conditions	were	put	 together	as	 threat	 condition	 in	 subsequent	
analyses	and	compared	with	the	neutral	condition	to	examine	the	effect	of	threat	exposure	
on	originality	within	different	defense	categories.	

Threat	exposure.	To	test	the	effect	of	threat	exposure	on	the	number	of	original	tactics	
in	 different	 defense	 categories,	 we	 submitted	 the	 number	 of	 original	 tactics	 generated	
within	 each	 defense	 category	 to	 a	 2	 (threat	 exposure:	 threat	 vs.	 neutral)	 ×	 7	 (defense	
category:	 flight,	 fight,	 freeze,	 risk	 assessment,	 cooperative	 approach,	 non-functional	
avoidance,	 and	 unspecified	 tactics)	 repeated	 measure	 ANOVA	 with	 the	 second	 factor	
within-subjects.	Whereas	the	main	effect	of	threat	exposure	was	not	significant,	F(1,	111)	=	
0.54,	p	=	 .462,	 2

pη 	 =	 .01;	the	main	effect	for	defense	category,	F(6,	106)	=	14.38,	p	<	 .001,	
2
pη 	 =	 .45,	 and	 the	 interaction	between	 threat	 exposure	and	defense	 category,	F(6,	106)	=	

4.59,	p	<	 .001,	 2
pη 	 =	 .21,	were	significant.	As	can	be	seen	in	Figure	3.1,	conditions	did	not	

significantly	differ	 in	 the	number	of	original	 flight-related	(F(1,	111)	=	0.83,	p	=	 .365,	 2
pη 	

=	.01),	freeze	tactics	(F(1,	111)	=	0.34,	p	=	.564,	 2
pη 	 =	.003),	and	non-functional	avoidance	

tactics	that	were	generated	(F(1,	111)	=	0.32,	p	=	 .575,	 2
pη 	 =	 .003).	However,	there	was	a	

significant	effect	of	threat	exposure	on	the	number	of	original	fight	tactics,	F(1,	111)	=	7.90,	
p	=	 .006,	 2

pη 	 =	 .07,	with	more	original	fight	tactics	generated	in	the	threat	condition	(M	=	

1.64,	SD	=	2.62)	than	in	the	neutral	condition	(M	=	0.42,	SD	=	 .72).	Moreover,	an	effect	of	
threat	exposure	on	the	number	of	original	cooperative	approach	tactics,	F(1,	111)	=	8.01,	p	
=	.006,	 2

pη 	 =	.07,	showed	more	original	cooperative	approach	tactics	were	generated	in	the	

threat	condition	(M	=	0.79,	SD	=	0.93)	than	in	the	neutral	condition	(M	=	0.29,	SD	=	0.77).	
Furthermore,	 an	 effect	 of	 threat	 exposure	was	 found	on	 original	 unspecified	 tactics,	F(1,	



Chapter	3	-	Creative	Defense	Ideation	Under	Threat	

� 77	

111)	 =	 6.35,	 p	 =	 .013,	 2
pη 	 =	 .05,	 with	more	 original	 unspecified	 tactics	 generated	 in	 the	

neutral	condition	(M	=	2.55,	SD	=	2.44)	than	in	the	threat	condition	(M	=	1.52,	SD	=	1.84).	
Finally,	although	not	significant,	F(1,	111)	=	2.81,	p	=	.096,	 2

pη 	 =	.03,	participants	tended	to	

generate	 less	original	 risk	assessment	 tactics	 in	 the	 threat	condition	(M	=	0.27,	SD	=	 .58)	
than	in	the	neutral	condition	(M	=	0.50,	SD	=	.89).	

	

	
Figure	3.1.	Number	of	original	tactics	in	different	defense	categories	as	a	function	of	threat	exposure	(displayed	are	means	
±	SE).	

	

	

Discussion	of	Study	3.1	

Study	3.1	examined	whether	 threats	would	differentially	 influence	 the	generation	of	
original	 defensive	 tactics.	 Although	 participants	 in	 the	 self-directed	 threat	 condition	
perceived	the	pictures	to	be	more	directed	and	threatening	to	themselves	than	participants	
in	 the	 other-directed	 threat	 condition,	 threat	 direction	 did	 not	 influence	 overall	 threat,	
arousal	and	relevance	levels	and	did	not	differentially	influence	the	generation	of	original	
defensive	 tactics	 (disconfirming	 Hypothesis	 1a	 and	 1b).	 This	 suggests	 that	 both	 threat	
conditions	may	have	led	to	equally	high	levels	of	perceived	threat	imminence.	And	indeed,	
when	threat	conditions	were	combined	and	compared	to	a	neutral	condition,	we	observed	
that	(a)	threat	exposure	did	not	influence	the	overall	number	of	original	defensive	tactics,	
(b)	but	differentially	 impacted	 the	originality	of	certain	 types	of	 tactics:	Compared	to	 the	
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neutral	condition,	threats	 led	to	more	original	 fight	and	cooperative	approach	tactics,	but	
less	original	exploration	 tactics.	We	cautiously	 interpret	 these	results	as	being	consistent	
with	 our	 main	 prediction,	 indicating	 that	 people	 confronted	 with	 threats	 selectively	
generate	 more	 original	 tactics	 within	 categories	 that	 are	 usually	 favored	 in	 such	
circumstances,	but	less	original	tactics	within	categories	that	are	less	likely	to	be	selected	
in	the	face	of	imminent	threat.	 	

	

Study	3.2	

The	first	goal	of	Study	3.2	was	to	replicate	the	pattern	of	findings	obtained	in	Study	3.1	
with	the	same	manipulation	and	idea	generation	task.	We	tested	for	threat	direction	again,	
to	verify	whether	the	null-finding	in	Study	3.1	was	robust	rather	than	a	false	negative.	More	
importantly,	 we	 set	 out	 to	 further	 understand	 the	 circumstances	 under	 which	 threat	
facilitates	creative	defensive	ideation.	We	separated	the	nature	of	threat	(animal	vs.	human)	
in	 Study	 3.2	 and	 predicted	 that	 the	 nature	 of	 threat	 would	 qualify	 the	 effect	 of	 threat	
exposure	on	creative	tactics	in	different	defense	categories.	Confrontation	with	aggressive	
animals	 usually	 elicits	 freezing	 or	 flight	 responses,	 while	 human	 threats	 may	 elicit	
submissive	 behaviors,	 appeasement,	 or	 communication	 (Ӧhman,	 1986;	 Perkins	 &	 Corr,	
2006).	 Therefore,	 we	 predicted	 that	 people	 would	 generate	 more	 original	 cooperative	
approach	tactics	when	exposed	to	human	rather	than	animal	threats	(Hypothesis	2a),	and	
more	original	freezing	and	flight	tactics	when	exposed	to	animal	rather	than	human	threats	
(Hypothesis	 2b),	 and	 that	 these	 effects	 would	 only	 occur	 when	 people	 are	 exposed	 to	
threats	rather	than	neutral	stimuli	(i.e.	when	the	situation	is	perceived	as	threatening	and	
arousing;	Hypothesis	2c).	 	

Method	

Design	and	participants.	Undergraduate	students	(N	=	192,	139	females,	Mage	=	21.64,	
SD	 =	 3.74)	 were	 randomly	 assigned	 to	 one	 of	 three	 conditions	 (self-directed	 threat,	
other-directed	threat,	and	neutral	condition).	The	dependent	variables	were	manipulation	
checks	and	originality	within	each	defense	category.	

Procedure,	 manipulations	 and	 dependent	 variables.	 The	 procedure	 and	 the	
manipulation	of	threat	were	the	same	as	in	Study	3.1,	except	that	we	separated	the	content	
of	 threat	 in	 the	 idea	 generation	 task.	 Specifically,	 participants	 completed	 two	 idea	
generation	tasks,	one	after	the	other,	with	each	task	lasting	2	minutes.	In	both	tasks,	they	
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were	asked	to	generate	ideas	about	how	to	deal	with	threatening	situations	while	pictures	
emerged	on	the	screen	displaying	self-directed	threats,	other-directed	threats	or	matching	
neutral	 stimuli	 (See	 Study	 3.1).	 However,	 in	 one	 task,	 the	main	 subjects	 in	 the	 pictures	
were	 animals	 (e.g.,	 dog,	 shark,	 or	 leopard);	 in	 the	 other	 task,	 the	 main	 subjects	 in	 the	
pictures	were	humans	with	weapons	(e.g.,	human	with	gun,	stick,	or	knife).	The	nature	of	
threat	was	manipulated	as	a	within-subjects	factor	with	order	counterbalanced.	 	

Then,	as	before,	we	assessed	the	extent	to	which	participants	perceived	the	pictures	as	
threatening	(Cronbach’s	a	=	 .86),	arousing	(Cronbach’s	a	=	 .90),	and	on	four	single	 items	
whether	pictures	were	self-relevant,	directed	at	themselves,	and	specifically	threatening	to	
themselves	or	others	on	a	7-point	scale	(1	=	strongly	disagree,	to	7	=	strongly	agree).	Finally,	
we	asked	participants	to	describe	the	threats	they	had	in	mind	during	the	idea	generation	
task	and	coded	whether	or	not	participants	mentioned	human	threat,	animal	threat,	and/or	
other	types	of	threats.	

The	tactics	generated	by	participants	were	coded	into	seven	defense	categories	by	two	
independent	 coders	 (Cohen’s	 K	 =	 .80,	 p	 <	 .001),	 and	 originality	 within	 each	 defense	
category	was	measured	as	in	Study	3.1.	

Results	 	

Data-analytic	 strategy.	 Similar	 to	 the	 data-analytic	 strategy	 in	 Study	 3.1,	 we	 first	
verified	the	effectiveness	of	our	manipulation	and	whether	participants	differed	in	the	type	
of	threats	they	had	in	mind	while	generating	tactics.	We	then	continued	testing	the	effect	of	
threat	 direction	 and	 its	 interaction	 with	 nature	 of	 threat	 on	 originality	 within	 different	
types	 of	 defense	 categories.	 Finally,	 we	 combined	 the	 self-directed	 and	 other-directed	
threat	conditions	and	compared	them	with	the	neutral	condition	to	examine	the	effect	of	
threat	exposure	and	nature	of	threat	on	creative	defense	ideation.	 	

Manipulation	check.	To	verify	the	effectiveness	of	our	manipulation,	we	submitted	the	
ratings	 for	 the	 level	 of	 threat	 and	 arousal,	 self-relevance	 and	 perceived	 direction	 of	 the	
focal	 objects	 displayed	 in	 the	 pictures	 to	 separate	 ANOVAs	 with	 condition	 as	
between-subjects	variable.	For	threat	ratings,	we	obtained	a	main	effect	of	condition,	F(2,	
189)	=	44.19,	p	 <	 .001,	 2

pη 	 =	 .32.	 Post-hoc	Tukey	 tests	 showed	 that	 threat	 ratings	 of	 the	

pictures	 in	 the	 self-directed	 and	 other-directed	 threat	 conditions	 did	 not	 differ	 (Mdirect	 =	
5.06,	SDdirect	=	1.13;	Mother-directed	=	5.23,	SDother-directed	=	1.03;	p	=	.701)	but	were	higher	than	
those	 in	 the	 neutral	 condition	 (M	 =	 3.49,	 SD	 =	 1.28;	 ps	 <	 .001).	 The	 same	 pattern	 was	
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obtained	 for	 the	 perceived	 level	 of	 arousal,	 F(2,	 189)	 =	 12.09,	 p	 <	 .001,	 2
pη 	 =	 .11,	 with	

post-hoc	Tukey	tests	showing	that	arousal	ratings	made	by	participants	in	the	self-directed	
and	other-directed	 threat	 conditions	did	not	differ	 (Mself-directed	=	4.61,	SDself-directed	=	1.21;	
Mother-directed	=	4.38,	SDother-directed	=	1.50;	p	=	 .632)	but	were	higher	than	those	made	 in	the	
neutral	 condition	 (M	=	 3.46,	 SD	=	 1.45;	 ps	≤	 .001).	 Similarly,	 there	was	 a	main	 effect	 of	
condition	 on	 self-relevance,	 F(2,	 189)	 =	 5.04,	 p	 =	 .007,	 2

pη 	 =	 .05.	 Post-hoc	 Tukey	 tests	

showed	that	self-relevance	ratings	of	the	pictures	did	not	differ	between	the	self-directed	
and	other-directed	 threat	 conditions	 (Mself-directed	=	3.05,	SDself-directed	=	1.36;	Mother-directed	=	
2.71,	 SDother-directed	 =	 1.44;	 p	 =	 .315),	 or	 between	 other-directed	 threat	 and	 the	 neutral	
condition	 (M	 =	 2.30,	 SD	 =	 1.15),	 but	 participants	 in	 the	 self-directed	 threat	 condition	
perceived	the	pictures	to	be	more	personally	relevant	than	those	in	the	neutral	condition,	p	
=	.005.	

Moreover,	for	the	perceived	direction	of	the	focal	objects	displayed	in	the	pictures,	we	
found	a	main	effect	of	condition,	F(2,	189)	=	82.68,	p	<	.001,	 2

pη 	 =	.47.	Post-hoc	Tukey	tests	

showed	 that	participants	 in	 the	 self-directed	 threat	 condition	 reported	 the	objects	 in	 the	
pictures	 to	 be	 more	 directed	 to	 themselves	 (M	 =	 5.61,	 SD	 =	 1.34)	 than	 those	 in	 the	
other-directed	threat	(M	=	2.40,	SD	=	1.25;	p	<	.001)	and	neutral	conditions	(M	=	3.86,	SD	=	
1.65;	p	<	.001),	and	participants	in	the	other-directed	threat	condition	reported	the	objects	
in	the	pictures	to	be	less	directed	to	themselves	than	those	in	the	other	two	conditions,	ps	
<	 .001.	 Finally,	 the	 main	 effect	 of	 condition	 was	 also	 obtained	 for	 the	 extent	 to	 which	
participants	perceived	the	pictures	to	be	especially	threatening	to	themselves,	F(2,	189)	=	
21.98,	p	<	.001,	 2

pη 	 =	.19,	or	to	others,	F(2,	189)	=	39.25,	p	<	.001,	 2
pη 	 =	.29.	Post-hoc	Tukey	

tests	showed	that	participants	in	the	self-directed	threat	condition	reported	the	pictures	to	
be	more	threatening	to	themselves	(M	=	3.37,	SD	=	1.79)	than	those	in	the	other-directed	
threat	condition	(M	=	2.05,	SD	=	1.19;	p	<	.001)	and	neutral	condition	(M	=	1.97,	SD	=	0.92;	p	
<	.001),	but	there	was	no	difference	between	other-directed	threat	and	neutral	conditions,	
p	=	.943;	and	participants	in	the	other-directed	threat	condition	reported	the	pictures	to	be	
more	 threatening	 to	 others	 (M	 =	 5.35,	 SD	 =	 1.30)	 than	 those	 in	 the	 self-directed	 threat	
condition	 (M	=	 3.50,	 SD	=	 1.43;	p	 <	 .001)	 and	 neutral	 condition	 (M	=	 3.25,	 SD	=	 1.67;	p	
<	.001),	but	there	was	no	difference	between	self-directed	threat	and	neutral	conditions,	p	
=	 .614.	 In	 sum,	 pictures	 in	 both	 self-directed	 and	 other-directed	 threat	 conditions	 were	
equally	 threatening,	 arousing,	 and	self-relevant,	 and	more	 threatening	and	arousing	 than	
the	 pictures	 in	 the	 neutral	 condition.	 However,	 compared	 to	 pictures	 in	 the	 neutral	
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condition	 and	 other-directed	 threats,	 self-directed	 threats	 were	 more	 directed	 at,	 and	
threatening	to,	viewers	themselves.	 	

Finally,	 we	 verified	 whether	 participants	 in	 the	 self-directed,	 other-directed	 threat,	
and	neutral	 conditions	differed	 in	 the	 type	of	 threats	 they	had	 in	mind	while	 generating	
ideas.	Chi-square	tests	revealed	no	effect	of	condition	on	whether	participant	had	human	
threats,	 c2(2)	 =	 0.85,	 p	 =	 .655;	 animal	 threats,	 c2(2)	 =	 1.83,	 p	 =	 .401;	 or	 other	 types	 of	
threats	in	mind,	c2(2)	=	4.41,	p	=	.110.	 	 	

Threat	 direction.	We	 first	 explored	 whether	 threat	 direction	 and	 nature	 of	 threat	
influenced	originality	within	different	types	of	defense	tactics.	The	results	of	a	2	(direction	
of	threat:	self-directed	vs.	other-directed	threat)	×	2	(nature	of	threat:	human	vs.	animal)	×	
7	 (defense	 category:	 flight,	 fight,	 freeze,	 risk	 assessment,	 cooperative	 approach,	
non-functional	avoidance,	and	unspecified	ideas)	repeated	measure	ANOVA	with	the	latter	
two	 factors	 within-subjects	 showed	 no	 effects	 involving	 direction	 of	 threat	 (Fs	 <	 1.19,	
ps	 >	 .320).	 This	 suggests	 that	 direction	 of	 threat	 did	 not	 influence	 the	 originality	 of	
defensive	 tactics	 in	 this	 study.	Because	self-directed	and	other-directed	 threat	conditions	
did	not	 significantly	differ	 from	one	 another	on	 the	number	of	 original	 defensive	 tactics,	
and	 both	 conditions	 stimulated	 equally	 high	 levels	 of	 threat,	 arousal	 and	 self-relevance,	
these	two	conditions	were	put	together	as	threat	condition	in	subsequent	analyses.	

Threat	 exposure.	 To	 test	 the	 effect	 of	 threat	 exposure	 and	 nature	 of	 threat	 on	 the	
number	 of	 original	 tactics	 in	 different	 defense	 categories,	 we	 submitted	 the	 number	 of	
original	tactics	generated	within	each	tactic	type	to	a	2	(threat	exposure:	threat	vs.	neutral)	
×	 2	 (nature	 of	 threat:	 human	 vs.	 animal)	 ×	 7	 (defense	 category:	 flight,	 fight,	 freeze,	 risk	
assessment,	 cooperative	 approach,	 non-functional	 avoidance,	 and	 unspecified	 tactics)	
repeated	 measure	 ANOVA	 with	 the	 latter	 two	 factors	 within-subjects.	 We	 found	 a	
significant	main	effect	of	defense	category,	F(6,	185)	=	37.81,	p	<	.001,	 2

pη 	 =	.55.	In	addition,	

there	was	a	significant	interaction	between	threat	exposure	and	defense	category,	F(6,	185)	
=	3.16,	p	=	.006,	 2

pη 	 =	.09,	and	between	nature	of	threat	and	defense	category,	F(6,	185)	=	

3.83,	p	=	 .001,	 2
pη 	 =	 .11.	More	 important,	 these	 two-way	 interactions	were	qualified	by	a	

significant	 three-way	 interaction,	F(6,185)	 =	 3.41,	p	 =	 .003,	 2
pη 	 =	 .10.	 The	main	 effect	 of	

threat	exposure	and	nature	of	threat	were	not	significant,	Fs	<	0.51.	

We	then	did	a	simple	effects	analysis	to	inspect	the	pattern	of	the	interaction	between	
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threat	 exposure	 and	 defense	 category.	 Figure	 3.2	 shows	 that	 participants	 did	 not	
significantly	differ	 in	 the	number	of	 original	 flight	 tactics	 (F(1,	 190)	=	0.20,	p	 =	 .654,	 2

pη 	

<	 .01),	 freeze	 tactics	 (F(1,	 190)	 =	 0.22,	p	 =	 .642,	 2
pη 	 <	 .01),	 cooperative	 approach	 tactics	

(F(1,	190)	=	0.98,	p	=	.324,	 2
pη 	 <	.01),	non-functional	avoidance	(F(1,	190)	=	2.88,	p	=	.091,	

2
pη 	 =	.02)	and	unspecified	tactics	(F(1,	190)	=	0.08,	p	=	.781,	 2

pη 	 <	.01).	However,	there	was	

a	 significant	effect	of	 threat	exposure	on	 the	number	of	original	 fight	 tactics,	F(1,	190)	=	
8.39,	p	=	 .004,	 2

pη 	 =	 .04,	with	more	original	fight	tactics	generated	in	the	threat	condition	

(M	=	1.76,	SD	=	1.86)	than	in	the	neutral	condition	(M	=	1.02,	SD	=	1.18).	Moreover,	an	effect	
of	 threat	 exposure	on	 the	number	of	 original	 risk	 assessment	 tactics,	F(1,	 190)	=	7.39,	p	
=	.007,	 2

pη 	 =	.04,	showed	that	more	original	risk	assessment	tactics	were	generated	in	the	

neutral	condition	(M	=	1.13,	SD	=	1.58)	than	in	the	threat	condition	(M	=	0.64,	SD	=	0.88).	 	

	

	
Figure	3.2.	Number	of	original	tactics	in	different	defense	categories	as	a	function	of	threat	exposure	(displayed	are	means	
±	SE).	

	

	

Post-hoc	 contrasts	 of	 the	 three-way	 interaction	 (see	 Figure	 3.3)	 revealed	 an	
interaction	 between	 threat	 exposure	 and	 nature	 of	 threat	 on	 the	 number	 of	 original	
cooperative	 approach	 tactics:	 In	 the	 threat	 condition,	 there	 was	 a	 significant	 effect	 of	
nature	of	threat	on	the	number	of	original	cooperative	approach	tactics,	F(1,	190)	=	44.60,	
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p	<	.001,	 2
pη 	 =	.19,	with	more	original	cooperative	approach	tactics	being	generated	when	

exposed	to	human	threat	(M	=	0.89,	SD	=	1.06)	than	animal	threat	(M	=	0.27,	SD	=	0.57),	but	
no	difference	was	found	in	the	neutral	condition,	F(1,	190)	<	1(Mhuman	=	0.48,	SDhuman	=	0.80;	
Manimal	=	0.49,	SDanimal	=	0.78).	 	

Moreover,	we	 found	a	significant	 interaction	between	 threat	exposure	and	nature	of	
threat	on	the	number	of	original	risk	assessment	tactics:	In	the	threat	condition,	there	was	
a	significant	effect	of	nature	of	threat	on	the	number	of	original	risk	assessment	tactics,	F(1,	
190)	=	5.08,	p	=	 .025,	 2

pη 	 =	 .03,	with	less	original	risk	assessment	tactics	being	generated	

when	exposed	 to	human	threat	 (M	=	0.24,	SD	=	0.50)	 than	animal	 threat	 (M	=	0.40,	SD	=	
0.66),	but	no	significant	difference	was	observed	in	the	neutral	condition,	F(1,	190)	=	1.16,	
p	 =.284,	 2

pη 	 =	 .01(Mhuman	 =	 0.62,	 SDhuman	 =	 0.94;	Manimal	 =	 0.51,	 SDanimal	 =	 0.90).	 Finally,	

participants	 generated	 less	 original	 freeze	 tactics	 when	 they	 encountered	 humans	 as	
compared	 to	 animals	 in	 both	 threat,	F(1,	 190)	 =	 4.36,	p	 =	 .038,	 2

pη 	 =	 .02	 (Mhuman	 =	 0.10,	

SDhuman	 =	0.33;	Manimal	 =	0.21,	SDanimal	 =	0.51),	 and	neutral	 conditions,	F(1,	190)	=	3.69,	p	
=	.056,	 2

pη 	 =	.02	(Mhuman	=	0.06,	SDhuman	=	0.25;	Manimal	=	0.21,	SDanimal	=	0.45).	 	

	 	



Creativity	Under	the	Gun	

	84	

	

	

	

	
Figure	3.3.	Number	of	original	tactics	in	different	defense	categories	in	threat	condition	(upper)	and	neutral	condition	
(lower)	as	a	function	of	nature	of	threat	(displayed	are	means	±	SE).	

	

Discussion	of	Study	3.2	

Findings	across	the	first	two	studies	consistently	show	that	(a)	threat	direction	did	not	
influence	 overall	 threat,	 arousal	 and	 relevance	 levels	 and	 did	 not	 differentially	 influence	
the	generation	of	original	defensive	tactics	(disconfirming	Hypothesis	1a	and	1b);	and	(b)	
when	threat	conditions	were	combined	and	compared	to	a	neutral	condition,	we	observed	
that	threat	exposure	did	not	influence	the	overall	number	of	original	defensive	tactics,	but	
differentially	impacted	the	originality	of	certain	types	of	tactics:	threat	exposure	selectively	
facilitated	 the	generation	of	original	 fight	 tactics,	and	hindered	 the	generation	of	original	
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risk	 assessment	 tactics.	 We	 interpret	 these	 results	 as	 being	 consistent	 with	 our	 main	
prediction,	indicating	that	confronted	with	threats	people	selectively	generate	more	(less)	
original	tactics	within	categories	that	are	usually	favored	(ignored)	in	such	circumstances.	
In	 addition,	 we	 found	 an	 interaction	 between	 threat	 exposure	 and	 nature	 of	 threat	 on	
different	 types	 of	 tactics.	 Consistent	 with	 our	 hypotheses,	 participants	 generated	 more	
original	 freeze	 tactics	 and	 risk	 assessment	 tactics,	 but	 less	 cooperative	 approach	 tactics	
when	facing	animals	rather	than	humans.	Moreover,	this	effect	was	observed	in	the	threat	
rather	than	neutral	condition.	

	

Study	3.3	

If	 the	 selectively	 enhanced	 effects	 on	 certain	 types	 of	 defensive	 tactics	 are	 due	 to	
increased	motivation	to	cope	with	the	specific	threat,	then	we	should	find	that	these	effects	
are	 stronger	 when	 individuals	 have	 high	 rather	 than	 low	 threat	 sensitivity.	 Moreover,	
although	 threat	 condition	 did	 not	 influence	 the	 type	 of	 threats	 participants	 had	 in	mind	
while	doing	the	idea	generation	task,	moderation	by	dispositional	sensitivity	to	threats	also	
rules	out	 the	possibility	 that	effects	are	primarily	 caused	by	primed	knowledge.	One	key	
factor	capturing	individual	responsiveness	to	threats	is	self-esteem.	Individuals	with	lower	
self-esteem	experience	 stronger	anxiety	and	are	particularly	motivated	 to	avoid	negative	
outcomes	in	response	to	threatening	situations	(Baumeister	et	al.,	1989;	Greenberg	et	al.,	
1992).	 For	 these	 reasons,	 we	 included	 self-esteem	 in	 Study	 3.3	 as	 a	 continuous	
independent	variable.	Together	with	 the	 findings	of	 Study	3.1	and	3.2,	we	predicted	 that	
threat	exposure	would	lead	to	more	original	fight	tactics,	especially	in	people	that	have	low	
rather	than	high	self-esteem.	In	addition,	since	the	direction	of	threat	did	not	influence	the	
level	of	threat,	arousal,	and	relevance,	and	did	not	differentially	influence	the	generation	of	
original	defensive	tactics,	we	focused	on	self-directed	threats	only	in	Study	3.3.	 	 	

Method	

Design	and	participants.	Undergraduate	students	(N	=	146,	105	females,	Mage	=	21.66,	
SD	 =	 2.74)	 were	 randomly	 assigned	 to	 one	 of	 two	 experimental	 conditions	 (threat	 and	
neutral	 condition).	 The	 dependent	 variables	 were	 manipulation	 checks	 and	 originality	
within	 each	defense	 category.	 Self-reported	 self-esteem	constituted	 a	 second,	 continuous	
independent	variable.	

Procedure,	 manipulation	 and	 dependent	 variables.	 Participants	 first	 completed	 the	
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ten-item	Rosenberg	Self-esteem	Scale	(Cronbach’s	a	=	.90,	Rosenberg,	1979).	Sample	items	
include,	“On	the	whole,	 I	am	satisfied	with	myself”,	“I’m	able	to	do	things	as	well	as	most	
other	people”,	and	“I	feel	I	do	not	have	much	to	be	proud	of	(reverse	scored)”.	Participants	
rated	their	agreement	with	each	item	on	a	7–point	Likert	scale	(1	=	strongly	disagree	to	7	=	
strongly	 agree).	 Thereafter,	 they	 did	 the	 idea	 generation	 task	 about	 how	 to	 deal	 with	
threatening	 situations.	 The	 procedure	 and	manipulation	were	 the	 same	 as	 in	 Study	 3.1,	
except	 that	we	 excluded	 the	 other-directed	 threat	 condition	 and	 used	 pictures	 depicting	
self-directed	 threats	 (vs.	 matched	 neutral	 pictures)	 only	 as	 manipulation	 of	 threat.	 As	
before,	 participants	 indicated	 the	 extent	 to	which	 participants	 perceived	 the	 pictures	 as	
threatening	(Cronbach’s	a	=	.89)	and	arousing	(Cronbach’s	a	=	.89)	as	manipulation	checks.	
Also,	visibility	(“I	found	the	pictures	unclear”,	and	“I	found	the	pictures	visible”;	Cronbach’s	
a	=	.68)	of	the	pictures	were	rated	on	a	7-point	scale	(1	=	strongly	disagree,	to	7	=	strongly	
agree).	 Finally,	 participants	 described	 what	 threats	 they	 had	 in	 mind	 during	 idea	
generation.	 	

The	tactics	generated	by	participants	were	coded	into	seven	defense	categories	by	two	
independent	 coders	 (Cohen’s	 K	 =	 .88,	 p	 <	 .001),	 and	 originality	 within	 each	 defense	
category	was	calculated	as	before	(Study3.1	and	3.2).	

Results	

Screening	 of	 participants.	 One	 participant	 that	 generated	 zero	 tactics	 and	 one	
participant	who	 generated	 incomplete	 and	 nonsense	 tactics	were	 excluded	 from	 further	
analyses,	leaving	a	sample	of	144	participants	(104	females,	Mage=21.65,	SD=2.76).	 	

Data-analytic	 strategy.	 First,	 we	 verified	 the	 effectiveness	 of	 our	 manipulation	 by	
examining	whether	 threat	 condition	 induced	higher	 levels	of	 threat,	 anxiety	 and	arousal.	
We	 then	 tested	 the	 effect	 of	 threat	 condition	 (vs.	 neutral	 condition)	 on	 originality	 of	
ideation	in	different	defensive	categories.	Finally,	the	interaction	between	threat	exposure	
and	self-esteem	was	analyzed	on	originality	in	each	defensive	category	separately.	 	 	

Manipulation	 check.	 To	 verify	 the	 effectiveness	 of	 our	 manipulation,	 we	 submitted	
threat	and	arousal	levels	to	separate	ANOVAs	with	condition	as	between-subjects	variable.	
For	threat-ratings,	we	obtained	a	main	effect	of	condition,	F(1,	142)	=	108.41,	p	<	.001,	 2

pη 	

=	.43.	Compared	to	those	in	the	neutral	condition	(M	=	2.94,	SD	=	1.39),	participants	in	the	
threat	 condition	 reported	 stronger	 feelings	 of	 threat	 (M	 =	 5.10,	 SD	 =	 1.07).	 The	 same	
pattern	was	observed	for	the	perceived	arousal,	F(1,	142)	=	28.55,	p	<	.001,	 2

pη 	 =	.17,	with	
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higher	arousal	 reported	 in	 the	 threat	 condition	 (M	=	4.69,	SD	=	1.30)	 than	 in	 the	neutral	
condition	(M	=	3.43,	SD	=	1.52).	 	

We	 also	 verified	whether	 participants	 in	 the	 threat	 condition	 and	 neutral	 condition	
differed	 in	 the	 specific	 threats	 they	 had	 in	 mind	 while	 doing	 the	 idea	 generation	 task.	
Chi-square	tests	revealed	that	conditions	did	not	differ	in	whether	or	not	participants	had	
human	threats,	c2(1)	=	0.86,	p	=	.354;	animal	threats,	c2(1)	=	0.18,	p	=	.674;	or	other	types	
of	threats	in	mind,	c2(1)	=	3.00,	p	=	.083.	This	excludes	the	possibility	that	our	findings	are	
caused	by	different	types	of	primed	threats	due	to	the	experimental	manipulation.	

Finally,	 to	 rule	out	 the	possibility	 that	 the	visibility	of	 the	pictures	differed	between	
conditions,	 we	 submitted	 visibility	 ratings	 to	 an	 ANOVA	 with	 condition	 as	
between-subjects	variable.	There	was	no	difference	between	the	threat	(M	=	5.86,	SD	=	1.01)	
and	neutral	condition	(M	=	5.63,	SD	=	1.32)	regarding	the	visibility	ratings	of	the	pictures,	
F(1,	142)	=	2.01,	p	=	.230,	 2

pη 	 =	.01.	

Threat	exposure.	To	test	the	effect	of	threat	exposure	on	the	number	of	original	tactics	
in	 different	 defense	 categories,	 we	 submitted	 the	 number	 of	 original	 tactics	 generated	
within	each	type	to	a	2	(threat	exposure:	threat	vs.	neutral)	×	7	(type	of	tactics:	flight,	fight,	
freeze,	 risk	assessment,	 cooperative	approach,	non-functional	 avoidance,	 and	unspecified	
ideas)	 repeated	 measures	 ANOVA	 with	 the	 second	 factor	 within-subjects.	 There	 was	 a	
significant	main	effect	of	the	type	of	tactics,	F(6,	137)	=	30.80,	p	<	.001,	 2

pη 	 =	.57;	the	main	

effect	of	threat	exposure	was	not	significant,	F(1.142)	=	0.26,	p	=.614,	 2
pη 	 <.01.	Finally,	the	

interaction	between	threat	exposure	and	type	of	tactics	was	significant,	F(6,	137)	=	3.50,	p	
=	.003,	 2

pη 	 =	.13.	 	

Figure	3.4	shows	that	there	was	a	significant	effect	of	threat	exposure	on	the	number	
of	original	fight	tactics,	F(1,	142)	=	5.41,	p	=	.021,	 2

pη 	 =	.04,	with	more	original	fight	tactics	

generated	in	the	threat	condition	(M	=	2.56,	SD	=	2.84)	than	in	the	neutral	condition	(M	=	
1.61,	 SD	 =	 1.95).	 Moreover,	 significant	 differences	 between	 the	 threat	 and	 neutral	
conditions	were	also	 found	regarding	the	number	of	original	risk	assessment	tactics,	F(1,	
142)	=	9.16,	p	=	.003,	 2

pη 	 =	.06,	with	more	original	risk	assessment	tactics	generated	in	the	

neutral	condition	(M	=	0.50,	SD	=	0.89)	than	in	the	threat	condition	(M	=	0.15,	SD	=	0.40).	
Finally,	 we	 found	 a	 significant	 effect	 of	 threat	 exposure	 on	 the	 number	 of	 original	
unspecified	 tactics,	 F(1,	 142)	 =	 9.13,	 p	 =	 .003,	 2

pη 	 =	 .06,	 with	more	 original	 unspecified	
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tactics	generated	in	the	neutral	condition	than	in	the	threat	condition.	(M	=	2.10,	SD	=	1.89	
vs.	M	=	1.24,	SD	=	1.52).	

	

	
Figure	3.4.	Number	of	original	tactics	in	different	defense	categories	as	a	function	of	threat	exposure	(displayed	are	means	
±	SE).	

	 	
	
Self-esteem	and	originality.	We	tested	the	role	of	self-esteem	in	the	link	between	threat	

exposure	 and	 the	 number	 of	 original	 defense	 tactics	 with	 hierarchical	 moderated	
regression	 analyses	 with	 mean-centered	 variables	 (Aiken	 &	 West,	 1991).	 Separate	
regression	 analyses	were	 performed	 using	 originality	within	 each	 defense	 category	 as	 a	
dependent	variable.	In	the	first	step,	dummy-coded	threat	exposure	condition	(1	–	threat,	0	
–	neutral)	and	mean-centered	self-esteem	were	entered.	In	the	second	step,	the	interaction	
term	of	threat	exposure	and	self-esteem	was	added.	There	were	no	significant	interaction	
effects	between	threat	exposure	and	self-esteem	on	originality	of	 freeze,	risk	assessment,	
cooperative	 approach,	 non-functional	 avoidance,	 and	 unspecified	 tactics	 (ps	 >	 .065).	 The	
regression	 with	 originality	 of	 fight	 tactics	 as	 dependent	 variable	 revealed	 a	 significant	
effect	in	Step	1	for	threat	exposure:	b	=	0.19,	t(141)	=	2.30,	p	=	.023.	More	interestingly,	in	
Step	 2	we	 found	 a	 significant	 threat	 exposure	 ×	 self-esteem	 interaction	 on	 original	 fight	
tactics:	b	=	 -0.16,	 t(140)	=	 -1.98,	p	=	 .050,	 see	Figure	3.5A.	Simple	slope	analysis	 showed	
that	at	 lower	self-esteem	(-1	SD),	exposure	to	threat	elicited	a	greater	number	of	original	
fight	tactics,	B	=	1.74,	t(140)	=	3.04,	p	=	.003.	In	participants	who	were	high	on	self-esteem	
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(+1	SD),	there	was	no	significant	effect	of	threat	exposure,	B	=	0.14,	t(140)	=	0.24,	p	=	.812.	
In	addition,	regression	analyses	with	originality	of	flight	tactics	as	the	dependent	variable	
revealed	a	marginally	significant	effect	in	Step	1	for	self-esteem:	b	=	0.16,	t(141)	=	1.93,	p	
=	.056.	In	Step	2	we	found	a	significant	threat	exposure	×	self-esteem	interaction:	b	=	-0.19,	
t(140)	 =	 -2.34,	 p	 =	 .020,	 see	 Figure	 3.5B.	 Simple	 slope	 analysis	 showed	 that	 at	 lower	
self-esteem	 (-1	 SD),	 people	 exposed	 to	 threat	 generated	 marginally	 more	 original	 flight	
tactics	than	those	in	the	neutral	condition,	B	=	0.42,	t(140)	=	1.87,	p	=	.064.	In	participants	
who	were	high	on	self-esteem	(+1	SD),	there	was	no	significant	effect	of	threat	condition,	B	
=	-0.32,	t(140)	=	-1.45,	p	=	.148.	 	
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Figure	3.5.	Interaction	between	self-esteem	and	threat	exposure	predicting	the	number	of	original	fight	tactics	(Panel	A)	
and	the	number	of	original	flight	tactics	(Panel	B).	
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Although	 the	 influence	 of	 threat	 exposure	 on	 the	 generation	 of	 original	 defensive	
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the	 simple	effects	differed	somewhat.	Therefore,	 to	get	a	more	comprehensive	picture	of	
the	data,	we	conducted	a	meta-analysis	across	all	three	studies	(combined	N	=	449).	From	
the	 generated	 ideas,	 we	 could	 also	 extract	 the	 number	 of	 non-redundant	 ideas	 within	
different	defense	categories	(fluency)	and	here	we	will	also	provide	meta-analytic	results	
for	fluency	within	different	defense	categories.	We	thus	conducted	four	meta-analyses,	two	
for	the	overall	number	of	tactics	(overall	fluency)	and	original	tactics	(overall	originality),	
one	 for	 the	 number	 of	 tactics	 in	 different	 defense	 categories	 (fluency	 within	 defense	
category),	and	a	fourth	one	for	the	number	of	original	tactics	in	different	defense	categories	
(originality	 within	 defense	 category).	 We	 only	 compared	 the	 standardized	 differences	
between	 threat	 condition	 with	 the	 neutral	 condition	 (collapsing	 the	 self-directed	 and	
other-directed	threat	conditions	in	Study	3.1	and	3.2,	and	ignoring	the	nature	of	threat	in	
Study	 3.2	 and	 individual	 differences	 in	 self-esteem	 in	 Study	 3.3).	 All	 analyses	 and	
computations	were	carried	out	using	Comprehensive	Meta-Analysis	software,	V2	(Biostat	
Version	 2,	 2007).	 These	 computations	were	 based	 on	means	 and	 standard	 deviations	 of	
fluency	 and	 originality	 across	 all	 defense	 categories	 and	 for	 each	 defense	 category	
separately	within	conditions.	The	effect	size	 index	we	used	for	all	outcomes	 is	Cohen’s	d;	
combined	effect	sizes	and	their	95%	Confidence	Intervals	(CIs)	are	computed	on	the	basis	
of	a	random	effects	model	(Borenstein,	Hedges,	Higgins,	&	Rothstein,	2009).	 	

Overall	 (i.e.,	 standardized	 difference	 between	 conditions	 regarding	 the	 number	 of	
ideas	 across	 the	 different	 defense	 categories),	 participants	 in	 the	 threat	 condition	
generated	more	defensive	 tactics	 than	 those	 in	 the	neutral	 condition,	d	 =	0.32;	95%	 CI	 =	
0.11;	 0.53.	 In	 addition,	 the	 standardized	 differences	 in	 production	 between	 conditions	
depended	on	the	type	of	defense	category,	Qb(6)	=	53.45,	p	<	.001	(with	Qb	being	similar	to	
a	main	effect	in	an	analysis	of	variance).	Indeed,	participants	generated	more	flight	tactics	
(d	=	0.32;	95%CI	=	0.04,	0.60),	fight	tactics	(d	=	0.50;	95%CI	=	0.20,	0.79),	and	cooperative	
approach	tactics	(d	=	0.55;	95%CI	=	0.23,	0.88),	and	less	risk	assessment	tactics	(d	=	-0.45;	
95%CI	=	-0.65,	-0.26)	and	non-functional	avoidance	tactics	(d	=	-0.23;	95%CI	=	-0.42,	-0.03)	
in	 the	 threat	 condition	 than	 in	 the	 neutral	 condition.	 No	 differences	 between	 conditions	
were	observed	for	freeze	tactics	and	other	tactics	(See	Table	3.1).	 	 	

Regarding	 originality,	 overall	 (i.e.,	 standardized	 difference	 between	 conditions	
regarding	 the	 number	 of	 original	 ideas	 across	 the	 different	 defense	 categories),	
participants	 in	 the	 threat	condition	did	not	generate	more	original	defensive	 tactics	 than	
those	 in	 the	neutral	 condition,	d	 =0.03;	95%	 CI	 =	 -0.16;	0.23.	However,	 the	 standardized	
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differences	 in	 original	 ideation	 between	 conditions	 depended	 on	 the	 type	 of	 defense	
category,	Qb(6)	=	48.94,	p	<	.001.	Indeed,	participants	generated	more	original	fight	tactics	
(d	=	0.45;	95%CI	=	0.26,	0.65),	but	less	original	risk	assessment	tactics	(d	=	-0.43;	95%CI	=	
-0.62,	-0.23)	and	unspecified	tactics	(d	=	-0.34;	95%CI	=	-0.65,	-0.02)	in	the	threat	condition	
than	in	the	neutral	condition.	No	differences	between	conditions	were	observed	for	flight,	
freeze,	cooperation,	and	non-functional	avoidance	tactics	(See	Table	3.1).	 	

	
	

Table	3.1	

Meta-analytic	results	of	the	effect	of	threat	on	fluency	and	originality	across	three	studies	(k	=	3;	N	=	449)	

	 	
95%	CI	

Variable	 d	 Lower	 Upper	
Overall	fluency	 0.32	 0.11	 0.53	

Overall	originality	 0.03	 -0.16	 0.23	
Fluency	within	category	

	 	 	fight	 0.50	 0.20	 0.79	
flight	 0.32	 0.04	 0.60	
freeze	 0.02	 -0.18	 0.21	

risk	assessment	 -0.45	 -0.65	 -0.26	
cooperative	approach	 0.55	 0.23	 0.87	

non-functional	avoidance	 -0.23	 -0.42	 -0.03	
Unspecified	tactics	 -0.21	 -0.56	 0.13	

Originality	within	category	
	 	 	fight	 0.45	 0.26	 0.65	

flight	 0.08	 -0.11	 0.28	
freeze	 0.04	 -0.15	 0.23	

risk	assessment	 -0.43	 -0.62	 -0.23	
cooperative	approach	 0.21	 -0.11	 0.53	

non-functional	avoidance	 -0.17	 -0.36	 0.02	
Unspecified	tactics	 -0.33	 -0.65	 -0.02	

	

	

General	Discussion	

The	 current	 research	 examined	 whether	 and	 when	 people,	 in	 the	 face	 of	 threat,	
generate	specific	creative	defense	tactics.	Three	studies	revealed	that	the	impact	of	threat	
on	the	generation	of	creative	defense	tactics	strongly	depends	on	the	type	of	defense	tactic,	
the	nature	of	the	threat,	and	individual	differences	 in	threat	sensitivity,	but	not	on	threat	
direction	 -	 whether	 the	 threat	 is	 directed	 towards,	 or	 away	 from,	 the	 observer.	 First,	
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findings	across	three	studies	consistently	revealed	that	compared	to	the	neutral	condition,	
threats	 led	 to	more	original	 fight	 tactics	and	 less	original	 risk	assessment	 tactics,	but	did	
not	 influence	 other	 types	 of	 original	 defense	 tactics.	 Second,	 exposure	 to	 human	 rather	
than	 animal	 threats	 motivated	 original	 cooperative	 approach	 tactics,	 while	 exposure	 to	
animal	 rather	 than	 human	 threats	motivated	 original	 freeze	 and	 risk	 assessment	 tactics,	
but	 these	 effects	 were	 absent	 in	 the	 neutral	 condition	 (Study	 3.2),	 indicating	 that	
threatened	people	 selectively	 generate	more	 (less)	 original	 tactics	within	 categories	 that	
are	usually	favored	(ignored)	in	such	circumstances.	Third,	results	of	Study	3.3	confirmed	
the	idea	that	the	motivation	to	avoid	threats	plays	a	crucial	role	in	threat-related	ideation	
by	 showing	 that	 threats	 stimulated	 more	 original	 fight	 and	 flight	 tactics	 only	 among	
individuals	that	are	especially	sensitive	to	threats	(those	scoring	low	on	self-esteem.	Fourth,	
inconsistent	with	our	prediction	that	self-directed	threats	would	specifically	promote	 the	
generation	 of	 original	 active	 defense	 tactics,	 such	 as	 fight	 and	 flight	 behaviors,	 and	
other-directed	threats	would	specifically	promote	the	generation	of	original	freeze	tactics,	
we	 found	 that	 threat	 direction	 did	 not	 differentially	 influence	 the	 generation	 of	 original	
defensive	 tactics	 (Study	3.1	and	3.2);	because	we	also	observed	 that	 threat	direction	did	
not	influence	the	feeling	of	threat,	arousal,	and	self-relevance,	 it	may	be	that	 in	our	study	
both	self-directed	and	other-directed	threats	led	to	equally	high	levels	of	perceived	threat	
imminence.	 Fifth	 and	 finally,	 regarding	 the	 sheer	 number	 of	 generated	 ideas	 (fluency),	 a	
meta-analysis	 of	 findings	 of	 our	 three	 studies	 showed	 that	 threats	 increased	 the	 overall	
productivity	 of	 defensive	 tactics,	 and	 particularly	 facilitated	 the	 generation	 of	 active	
defense	 tactics,	 such	 as	 flight,	 fight,	 and	 cooperative	 approach	 tactics,	 but	 hindered	 the	
generation	 of	 risk	 assessment	 and	 non-functional	 avoidance	 tactics	 (e.g.,	 to	 ignore	 the	
threat).	 These	 findings	 have	 important	 implications	 for	 our	 understanding	 of	 the	 role	 of	
threatening	states	on	creativity	and	for	our	thinking	about	the	interrelation	between	threat	
features,	individual	differences	in	threat	sensitivity,	and	creative	defense	ideation.	 	 	 	

Threat	Exposure,	Threat	Features,	and	Creativity	 	

The	 results	 of	 three	 studies	 improve	 our	 understanding	 of	 the	 relation	 between	
threats	 and	 creativity.	 Past	work	 roughly	proposed	 two	perspectives	on	 creativity	under	
threat.	 The	 threat-rigidity	 principle	 suggests	 threat	 exposure	 leads	 to	 black-and-white	
thinking,	rigid	 information	processing,	and	reduced	creativity	(Carnevale	&	Probst,	1998;	
Keinan,	1987;	Staw,	Sandelands,	&	Dutton,	1981).	Accordingly,	we	should	expect	reduced	
original	 thinking	 in	 the	 threat	 as	 compared	 to	 the	 neutral	 condition	 regardless	 of	 the	
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creativity	task	and/or	type	of	defensive	tactic	inspected.	Our	results	are	inconsistent	with	
this	 principle	 because	 threat	 exposure	 did	 not	 affect	 overall	 originality	 and	 led	 to	 the	
generation	of	more	defense	tactics	overall.	 	

The	 motivated	 focus	 account	 of	 creativity	 offers	 another	 perspective	 by	 suggesting	
that	threatened	people	are	highly	motivated	to	deal	with	their	current	situation	and	focus	
their	cognitive	resources	on	avoiding	or	neutralizing	 the	threat	and	not	on	materials	and	
tasks	 that	 are	 irrelevant	 to	 their	 current	 concerns.	 This	motivated	 focus	may	 ultimately	
enhance	 creativity,	 but	 only	 in	 the	domains	 that	 are	 deemed	 threat-relevant	 (De	Dreu	&	
Nijstad,	2008).	Our	 finding	showing	enhanced	originality	of	 specific	defense	 tactics	when	
exposed	to	threats	are	in	line	with	this	perspective.	Importantly,	earlier	studies	supporting	
the	 motivated	 focus	 account	 relied	 on	 creativity	 tasks	 that	 were	 somewhat	 remotely	
threat-relevant.	For	example,	 in	an	initial	 test	of	the	motivated	focus	hypothesis,	De	Dreu	
and	Nijstad	(2008)	had	participants	generate	possible	uses	 for	a	brick	while	participants	
were	 expecting	 a	 conflictive	 negotiation.	 Post-hoc,	 the	 generated	 ideas	 were	 coded	 as	
threat-related	(e.g.,	a	brick	as	a	weapon,	a	brick	to	protect	oneself)	or	threat-irrelevant	(e.g.,	
a	brick	to	play	with),	and	it	was	discovered	that	threat	led	to	enhanced	threat-related	brick	
uses.	Notwithstanding	the	value	of	this	evidence,	a	true	test	of	the	motivated	focus	account	
would	require	a	task	in	which	threatened	individuals	can	generate	alternative	ways	to	deal	
with	threats.	Therefore,	we	strongly	increased	the	threat-relevance	of	the	creativity	task	to	
examine	 whether	 and	 when	 threat	 exposure	 would	 enhance	 the	 generation	 of	 different	
types	of	creative	defense	tactics.	 	

In	doing	so,	our	findings	extend	earlier	work	supporting	the	motivated	focus	account.	
That	 is,	 when	 specifically	 asked	 to	 think	 about	 possible	 tactics	 to	 cope	 with	 threats,	
threatened	people	may	selectively	focus	their	resources	on	the	types	of	defense	tactics	that	
enable	them	to	successfully	deal	with	the	threat	at	hand,	and	not	on	the	types	of	defensive	
tactics	that	are	less	helpful	for	self-protection.	Indeed,	rather	than	a	generalized	impact	on	
defensive	 originality,	 threat	 exposure	 selectively	 led	 to	more	 original	 fight	 tactics	 but	 to	
less	original	risk	assessment	tactics.	This	fits	earlier	work	on	ecological	defense	behaviors	
that	suggests	that	defenders’	responses	vary	systematically	depending	on	whether	threats	
are	potentially	 present	 in	 the	 environment	 or	 at	 close	distance	 and	 attacking	 (Fanselow,	
1994;	Fanselow	&	Lester,	1988):	risk	assessment	is	the	most	adaptive	and	likely	response	
when	 threats	 are	 potentially	 present	 (D.	 C.	 Blanchard	 et	 al,	 2011;	Woody	 &	 Szechtman,	
2011),	whereas	fight	is	the	most	adaptive	and	likely	response	when	the	situation	is	highly	
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threatening	and	inescapable	(D.	C.	Blanchard	et	al,	2001;	Mobbs	et	al.,	2015).	 In	addition,	
participants	in	Study	3.2	generated	more	original	cooperative	approach	tactics	focusing	on	
appeasement	 strategies	 and	 negotiation	 when	 facing	 human	 threats,	 and	 more	 original	
freeze	 and	 risk	 assessment	 tactics	 when	 facing	 animal	 threats.	 Indeed,	 language	 based	
defense	tactics,	such	as	negotiating,	only	make	sense	when	being	exposed	to	human	threats	
(Perkins	 &	 Corr,	 2006),	 whereas	 risk	 assessment	 and	 freezing	 are	 usually	 selected	 and	
adaptive	 in	 the	 face	 of	 imminent	 animal	 threats	with	 no	 place	 to	 hide	 (Harrison,	 Ahn,	&	
Adolphs,	 2015).	 Our	 findings	 resonate	with	 this	work,	 indicating	 that	 people	 confronted	
with	 threats	 tend	 to	 generate	 creative	 defense	 tactics	 that	 fit	 the	 current	 circumstances,	
whereas	less	adaptive	defensive	tactics	are	suppressed	or	unaffected.	 	

From	 the	 motivated	 focus	 account,	 it	 follows	 that	 threat-related	 creativity	 strongly	
relies	on	(avoidance)	motivation.	An	alternative	explanation	would	be	that	our	findings	are	
caused	primarily	by	activation	of	primed	knowledge.	Earlier	work	on	aggression	suggests	
that	 exposure	 to	 violent	 stimuli	 automatically	 increases	 aggression-related	 thoughts,	
leading	 to	 aggressive	 behaviors	 (Anderson,	 Benjamin,	 &	 Bartholow,	 1998;	 Anderson	 &	
Bushman,	 2001).	 Accordingly,	 our	 finding	 that	 threats	 increased	 the	 number	 of	 original	
fight	tactics	could	also	be	caused	by	a	heightened	accessibility	of	aggressive	thoughts	that	
were	 induced	by	 violent/threatening	 stimuli.	However,	 inconsistent	with	 this	 alternative	
explanation,	results	showed	that	people	that	were	exposed	to	threats	also	generated	more	
benign	 cooperative	 approach	 tactics	 (meta-analysis)	 that	 were	 also	 more	 original	 when	
exposed	to	human	threats	(Study	3.2).	Further	support	for	the	crucial	role	of	motivation	in	
explaining	 our	 findings	 comes	 from	 the	 moderation	 by	 individual	 differences	 in	 threat	
sensitivity	 in	Study	3.3:	Threats	elicited	more	original	 fight	and	 flight	 tactics	only	among	
individuals	with	low	self-esteem	(those	that	are	especially	anxious	in	response	to	threats;	
cf.	 Baumeister	 et	 al.,	 1989;	 Greenberg	 et	 al.,	 1992).	 This	 finding	 implies	 that	 threats	
increased	 creativity	 in	 adaptive	 defense	 categories	 only	 for	 those	 that	 are	 especially	
sensitive	and	vulnerable	to	threats	and	are	thus	strongly	motivated	to	avoid	and	solve	the	
problems	 at	 hand.	We	 expect	 similar	moderation	 effects	 for	 other	 individual	 differences	
implicated	in	threat	sensitivity.	One	obvious	candidate	is	avoidance	temperament,	people’s	
sensitivity	for	the	presence	and	prospect	of	negative	and	harmful	stimuli	(Elliot	&	Thrash,	
2010).	 Another	 candidate	 is	 sensation	 seeking	 –	 the	 need	 for	 varied,	 novel,	 and	 intense	
sensory	stimulation	(Zuckerman,	1994).	Previous	work	has	shown	that	sensation	seeking	
is	 negatively	 associated	 with	 anxious	 reactivity	 to	 threatening	 events.	 Low	 sensation	
seekers	perceived	heightened	danger	 and	displayed	elevated	anxious	arousal	 in	 aversive	
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situations	 (Franken,	 Gibson,	&	Rowland,	 1992;	 Lissek	 et	 al.,	 2005).	 Future	 research	may	
explore	possible	moderator	functions	of	avoidance	temperament	and	sensation	seeking	in	
the	relation	between	threat	and	threat-related	creativity.	 	

In	our	study,	we	also	examined	the	influence	of	threat	direction	on	the	generation	of	
creative	 defense	 tactics.	 In	 Study	 3.1	 and	 3.2,	we	manipulated	 the	 direction	 of	 threat	 by	
showing	pictures	in	which	aggressive	humans	or	dangerous	animals	were	directed	towards,	
or	 directed	 away	 from,	 participants,	 and	 expected	 that	 self-directed	 threats	 would	
specifically	 lead	 to	more	original	 active	defense	 tactics	 and	other-directed	 threats	would	
specifically	 lead	to	more	original	 freeze	tactics.	However,	 in	both	studies,	 the	direction	of	
threat	 did	 not	 differentially	 influence	 creative	 ideation	 in	 different	 defensive	 categories.	
This	differs	from	previous	findings	showing	that	self-directed	threats	evoke	active	defense	
reactions,	 whereas	 other-directed	 threats	 induce	 immobility	 reactions	 (Fernandes	 et	 al,	
2013).	 One	 explanation	 may	 be	 that	 the	 threatening	 humans	 and	 animals	 in	 our	
experimental	design	were	at	close	distance	regardless	of	whether	they	were	directed	at	the	
observer	or	not.	Participants	in	the	other-directed	condition	could,	therefore,	have	believed	
that	 the	 aggressive	 animal	 or	 human	 could	 easily	 have	 turned	 from	 another	 person	 to	
themselves.	 Indeed,	 we	 observed	 equally	 high	 levels	 of	 perceived	 danger,	 arousal,	 and	
self-relevance	evoked	by	self-directed	and	other-directed	 threats	 in	 the	current	research.	
In	 other	 words,	 participants	 in	 the	 other-directed	 threat	 condition	 did	 not	 perceive	
other-directed	threat	stimuli	(e.g.,	a	man	points	a	gun	at	others)	to	be	less	dangerous	and	
imminent	 than	 stimuli	 directed	 at	 themselves.	 The	 equally	 high	 levels	 of	 perceived	
imminence	 could,	 in	 turn,	 have	 led	 to	 equally	 high	 avoidance	 motivation	 and	 similar	
defensive	 tactics	 (e.g.,	 fight)	 to	 deal	with	 the	 threats,	 leading	 to	 no	 differential	 effect	 on	
creative	thinking	in	different	defensive	categories.	 	

Study	Limitations	

One	issue	that	demands	further	research	concerns	other	features	of	threats.	Although	
we	discovered	that	creative	defense	ideation	is	highly	specific	and	depends	on	the	nature	
but	not	on	the	direction	of	the	threat,	it	should	be	noted	that	threats	vary	on	other	features,	
including	strength	and	ambiguity.	The	context	of	the	threat	may	also	vary,	such	as	whether	
escape	 routes	are	available	and	whether	 social	 support	 is	present	 (D.	C.	Blanchard	et	al.,	
2001;	Gawronski	&	Cesario,	2013).	Notably,	while	flight	is	a	common	response	to	imminent	
physical	threats,	in	our	studies	we	did	not	find	that	threat	increased	the	number	of	original	
flight	 tactics.	 One	 explanation	may	 be	 that	 participants	 were	 sitting	 in	 a	 small	 enclosed	
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cubicle	 that	 provides	 less	 perceived	 possibilities	 to	 escape,	 thereby	 suppressing	 the	
generation	 of	 original	 flight	 tactics	 in	 the	 threat	 condition.	 Indeed,	 research	 on	 the	
influence	of	escape	availability	on	defensive	responses	showed	that	threats	led	to	greater	
accessibility	of	fight	responses	when	participants	were	sitting	in	an	enclosed	booth,	and	to	
greater	 accessibility	 of	 flight	 responses	 when	 participants	 were	 sitting	 in	 an	 open	 field	
(Cesario,	 Plaks,	 Hagiwara,	 Navarrete	 &	 Higgins,	 2010).	 In	 addition,	 regarding	 the	 null	
results	 pertaining	 to	 the	 effect	 of	 threat	 direction	 on	 perceived	 danger	 and	 arousal,	 we	
know	from	earlier	work	that	threat	imminence	can	be	influenced	by	multiple	factors,	such	
as	 spatial	 distance	 and	 the	 available	 response	 time.	 For	 example,	 a	 proximal	 threat	 can	
trigger	periaqueductal	gray	(PAG)	activity	in	humans,	which	is	associated	with	heightened	
fear	and	anxiety	(Mobbs	et	al.,	2007),	and	the	more	proximal	a	threat	is,	the	greater	anxiety	
and	stress	it	arouses	(Monat,	1976;	Paterson	&	Neufeld,	1987).	These	threat	features	may	
therefore	 interact	 with	 the	 direction	 of	 the	 threat	 on	 perceived	 threat	 imminence	 and	
threat-related	 creativity.	 Future	work	 is	 needed	 to	 examine	 particular	 features	 of	 threat	
and	their	interaction	to	understand	which	of	them	and	how	they	would	modulate	the	effect	
of	threat	on	creative	thinking.	 	

Another	 important	methodological	 limitation	of	 the	current	 study	 is	 that	 the	 threats	
that	 participants	 were	 exposed	 to	 were	 hypothetical,	 and	 participants	 did	 not	 have	 to	
implement	 their	 responses.	 Accordingly,	 the	 findings	 should	 be	 interpreted	 cautiously	
when	generalizing	them	to	real	threats	and	actual	responses.	Whether	people	are	similarly	
creative	when	confronted	with	threats	in	real-life	situations	remains	an	empirical	question.	
To	raise	the	ecological	validity	of	the	current	studies,	future	studies	may	benefit	from	the	
use	 of	 immersive	 virtual	 environment	 technology,	 which	 creates	 a	 real-life	 simulation	
through	multiple	 sensorial	 channels	 (Blascovich	 et	 al.,	 2002;	 Rovira,	 Swapp,	 Spanlang,	&	
Slater,	 2009).	 Future	 threat-creativity	 studies	 can	 thus	 use	 this	 technology	 to	 immerse	
participants	into	the	computer-generated,	threatening	environments	such	that	participants	
perceive	themselves	to	be	involved	in,	and	interacting	with,	real	threats,	thereby	enhancing	
the	 ecological	 validity	 while	 maintaining	 experimental	 control	 of	 every	 single	 variable.	
Moreover,	 in	 the	present	 study	participants	had	quite	 some	 time	 to	 think	about	as	many	
tactics	as	possible.	In	a	more	realistic	setting,	people	have	to	respond	quickly	and	decide	on	
only	 one	 threat-response.	 Investigating	 whether	 our	 findings	 would	 generalize	 to	 a	
situation	in	which	participants	have	to	think	fast	and	select	one	immediate	response	is	also	
an	important	avenue	for	future	research.	
Conclusion	
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The	 motivated	 focus	 account	 of	 the	 threat-creativity	 relation	 suggests	 that	 threat	
exposure	motivates	the	mobilization	and	focus	of	cognitive	resources	on	dealing	with	the	
threat	 at	 hand,	 leading	 to	 more	 inclusive	 and	 original	 thinking	 within	 threat-relevant	
domains.	 Our	work	 extends	 this	 account	 by	 examining	 the	 effects	 of	 threat	 features	 and	
individual	differences	 in	threat	sensitivity	on	the	generation	of	different	types	of	creative	
defense	 tactics	 using	 a	 highly	 threat-relevant	 creativity	 task.	 Findings	 of	 three	 studies	
reveal	that	threats	do	not	have	a	generalized	impact	on	originality	of	defense	tactics;	rather,	
threat	 exposure	 selectively	 enhances	 (decreases)	 the	 number	 of	 original	 tactics	 that	 are	
adaptive	(not	adaptive)	and	usually	favored	(ignored)	given	the	threatening	circumstances	
people	 find	 themselves	 in.	 Moreover,	 this	 highly	 specific	 threat-induced	 creativity	
especially	 occurs	 in	 people	 who	 are	 sensitive	 to	 threats,	 indicating	 that	 motivation	 is	
crucial	 for	 threat-relevant	 creativity	 to	 occur.	 Thus,	 through	motivated	 focus	 threatened	
people	come	up	with	specific	original	defense	tactics	that	are	appropriate	and	adaptive.	 	 	 	 	 	 	 	 	
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Appendix	

	

	 	 	

	 	 	
Appendix	3.1.	Examples	of	experimental	stimuli	used	in	the	self-directed	threat	(left),	other-directed	threat	(middle),	
and	neutral	(right)	condition	(for	details	K.	Kveraga,	http://martinos.org/~kestas/affcon)	
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Threat	Direction	and	Time	Pressure	Affect	Creative	
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Creativity	Under	the	Gun	

	102	

In	 a	 world	 characterized	 by	 crises	 and	 competition,	 people	 are	 often	 confronted	 with	
threats	 to	 one’s	 property,	 relationships,	 and	 well-being	 (Marks	 &	 Nesse,	 1994;	 Staw,	
Sandelands,	 &	 Dutton,	 1981).	 To	 successfully	 escape	 or	 neutralize	 these	 threats,	 people	
sometimes	 employ	quite	 creative	 strategies	 that	 are	 both	novel	 and	 appropriate	 (Runco,	
2004).	For	example,	in	warfare,	strategists	generate	deceptive	strategies	that	mislead	their	
opponents,	to	combat	life-threatening	infections,	medical	scientists	invent	new	treatments,	
and	 to	 protect	 against	 terrorist	 attacks,	 security	 agents	 think	 of	 innovative	 screening	
methods.	 	

These	 examples	 notwithstanding,	 the	 effects	 of	 threat	 on	 creativity	 remain	 poorly	
understood.	Whereas	 threats,	 and	 concomitant	 fear	 and	 anxiety,	 are	 typically	 associated	
with	 reduced	 creativity	 (Byron	 &	 Khazanchi,	 2011;	 Mehta	 &	 Zhu,	 2009),	 other	 work	
suggests	that	people	are	highly	motivated	to	avoid,	and	cope	with,	threats	and	selectively	
focus	 their	 attention	 on	 relevant	 information	 that	 is	 available	 in	 the	 environment	 and	
stored	in	memory	(Elliot,	2008).	These	motivational	and	cognitive	processes,	in	turn,	lead	
to	a	greater	number	of	(original)	ideas	that,	crucially,	pertain	especially	to	threat-relevant	
domains	 (the	 Motivated	 Focus	 Account;	 De	 Dreu	 &	 Nijstad,	 2008).	 For	 instance,	 people	
anticipating	a	hostile	negotiation	generated	more	original	 competitive	negotiation	 tactics	
than	 those	 anticipating	 a	 cooperative	 negotiation,	 but	 their	 creative	 performance	 in	
non-conflict	 domains	 was	 reduced	 (De	 Dreu	 &	 Nijstad,	 2008).	 An	 accumulating	 body	 of	
studies	 supports	 this	 threat-relevant	 creativity	 effect	 in	 response	 to	 a	 range	 of	 threats,	
including	 conflict	 (De	 Dreu	 &	 Nijstad,	 2008),	 the	 potential	 loss	 of	 monetary	 resources	
(Roskes,	 De	 Dreu,	 &	 Nijstad,	 2012),	 and	 hostile	 interpersonal	 and	 animal	 encounters	
(Cheng,	Baas,	&	De	Dreu,	2016b).	 	

Without	exception,	 the	aforementioned	studies	assessed	creativity	using	open-ended	
assessments:	Research	participants	are	given	ample	time	to	come	up	with	as	many	ideas	as	
possible,	 for	 example,	 to	 settle	 negotiations	 (De	 Dreu	 &	 Nijstad,	 2008)	 or	 to	 deal	 with	
possible	 threats	 (Cheng	 et	 al.,	 2016b).	 Although	 valid	 and	 useful,	 ecological	 validity	 is	
putatively	 low.	When	confronted	with	threats,	people	typically	have	limited	time	to	come	
up	with,	and	select,	 a	 single	 fitting	response.	Our	 first	goal	here	was	 to	uncover	whether	
and	when	 threats	 associate	with	 creativity	 if	 threat-responding	 is	 urgent.	One	 important	
factor	 determining	 the	 urgency	 of	 a	 threatening	 situation	 is	 whether	 the	 threat	 is	
self-directed	 or	 other-directed.	 Whether	 a	 threat	 is	 directed	 toward	 or	 away	 from	 the	
observer	is	a	critical	factor	that	modulates	the	evaluation	of	a	threatening	situation	because	
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the	 direction	 signals	 whether	 the	 observer	 is	 the	 target	 of	 the	 threat.	 Compared	 to	
other-directed	threats,	self-directed	threats	are	perceived	as	more	imminent	and	harmful	
to	participants	themselves	(Flykt,	 Esteves,	&	Öhman,	 2007;	Kveraga	et	al.,	2015),	and	thus	
evoke	 greater	 avoidance	 motivation.	 Because	 the	 strength	 of	 avoidance	 motivation	
determines	the	level	of	threat-relevant	creativity	(Baas,	De	Dreu,	&	Nijstad,	2011;	De	Dreu	
&	Nijstad,	2008),	we	propose	 that	compared	to	other-directed	threats,	self-directed	threats	
would	lead	to	a	greater	number	of	original	threat	responses	(Hypothesis	1).	 	

Threat	urgency	is	also	determined	by	the	time	available	to	respond.	The	experience	of	
time	pressure	due	to	limited	time	and	the	requirement	to	respond	fast	interferes	with,	and	
prohibits,	 effortful	 and	 extensive	 processing,	which	 generally	 leads	 to	 reduced	 creativity	
(Andrews	 &	 Smith,	 1996;	 Braunstein-bercovitz,	 2003;	 Chu	 &	 Spires,	 2001).	 Meanwhile,	
immediate	 responses	are	often	habitual	 and	highly	accessible;	people	need	some	 time	 to	
arrive	at	more	original	responses	(Beaty	&	Silvia,	2012;	Finke,	Ward,	&	Smith,	1992;	Nijstad,	
De	 Dreu,	 Rietzschel,	 &	 Baas,	 2010).	 Given	 that	 time	 pressure	 interferes	 with	 effortful	
thinking	 and	 achieving	 creativity	 often	 takes	 time,	 we	 expected	 a	 main	 effect	 of	 time	
pressure	with	 a	 lower	 amount	 of	 original	 responses	 generated	 by	 people	 under	 high	 as	
compared	 to	 low	 time	 pressure	 (Hypothesis	 2).	 Finally,	 dealing	 with	 time	 pressure	
consumes	cognitive	 resources	 that	would	otherwise	be	available	 for	 the	execution	of	 the	
task	(Karau	&	Kelly,	1992),	and	performance	under	avoidance	motivation	relies	heavily	on	
the	recruitment	and	availability	of	 cognitive	resources	and	control	 (Koch,	Holland,	&	van	
Knippenberg,	2008;	Roskes	et	al.,	2012;	Ståhl,	Van	Laar,	&	Ellemers,	2012).	 Indeed,	when	
people	experience	relatively	stronger	avoidance	motivation,	people’s	creative	performance	
is	enhanced	only	when	time	pressure	is	 low	 rather	 than	high	 (Nijstad	et	al.,	2010;	Roskes,	
Elliot,	Nijstad,	&	De	Dreu,	2013).	Accordingly,	we	predicted	an	 interaction	effect	between	
time	 pressure	 and	 threat	 direction	 on	 the	 number	 of	 original	 responses	 to	 threats,	 such	
that	when	threats	are	self-directed	(i.e.	avoidance	motivation	is	strong),	participants	with	
more	 response	 time	 (i.e.	 low	 time	 pressure)	will	 generate	more	 original	 responses	 than	
those	 with	 little	 response	 time	 (i.e.	 high	 time	 pressure),	 but	 with	 little	 effects	 of	 time	
pressure	when	threats	are	other-directed	(Hypothesis	3).	 	 	

A	second	goal	of	the	current	study	was	to	uncover	for	whom	urgent	threats	associate	
with	 creativity.	 Because	 the	 strength	 of	 avoidance	 motivation	 is	 key	 in	 driving	
threat-relevant	 creativity,	 we	 considered	 the	 role	 of	 individual	 differences	 in	 threat	
sensitivity	and	avoidance	motivation.	One	way	to	capture	people’s	dispositional	avoidance	
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tendency	 is	 by	 measuring	 their	 avoidance	 temperament	 –	 people’s	 sensitivity	 for	 the	
presence	and	prospect	of	negative	stimuli	(Elliot	&	Thrash,	2010).	People	high	in	avoidance	
temperament	are	more	vigilant	 to	danger	 in	 the	environment	and	are	more	aroused	and	
anxious	 in	 response	 to	 threats	 (Carver	&	White,	 1994;	 Elliot	 &	 Thrash,	 2010).	 It	 is	 thus	
possible	that	such	people	will	perceive	self-directed	threats	as	particularly	imminent,	and	
will	 be	 strongly	motivated	 to	 invest	 cognitive	 resources	 in	 coming	 up	with	 responses	 to	
deal	 with	 the	 threats,	 and	 ultimately	 generate	 more	 creative	 responses	 to	 solve	 the	
problem	at	hand.	Accordingly,	we	predicted	that	self-directed	threats	would	lead	to	more	
original	 defense	 responses	 than	 other-directed	 threats	 especially	 for	 people	 higher	 in	
avoidance	 temperament	 (Hypothesis	 4a).	 Moreover,	 since	 earlier	 work	 showed	 that	
especially	 for	people	high	in	avoidance	temperament,	 low	rather	than	high	time	pressure	
promotes	performance	 (Roskes	et	al.,	2013),	we	expected	 that	 low	rather	 than	high	 time	
pressure	 would	 enhance	 the	 number	 of	 original	 threat	 responses	 especially	 for	 people	
higher	in	avoidance	motivation	(Hypothesis	4b).	 	

Method	

Design	and	participants.	On	the	basis	of	earlier	work	(Cheng	et	al.,	2016b;	Roskes	et	al.,	
2012),	we	 expected	 to	 obtain	 small	 to	medium	 effect	 sizes.	 Using	 the	 G*Power	 software	
(Faul,	Erdfelder,	Lang,	&	Buchner,	2007),	we	calculated	 that	 to	obtain	a	small	 to	medium	
effect	( 2

pη 	 =	 .025)	would	require	309	participants	(at	power	=	 .80,	a	=	 .05).	We	recruited	

328	 participants	 (73%	 female,	Mage	=	 21.97,	 SD	 =	 3.01)	 in	 two	 waves	 of	 data	 collection	
(October	 2014	 and	 March	 2015).	 Participants	 received	 €5	 or	 course	 credit	 and	 were	
randomly	assigned	 to	conditions	of	a	2(time	pressure:	 low	vs.	high)	×	2(threat	direction:	
self-directed	 vs.	 other-directed)	 between-subjects	 design.	 Avoidance	 temperament	
constituted	 a	 third,	 independent	 and	 continuous	 variable.	 Dependent	 variables	 were	
manipulation	 checks	 and	 the	 originality	 of	 creative	 defense	 responses	 participants	
generated.	The	 study	had	 ethics	 approval,	 and	participants	 signed	 informed	 consent	 and	
were	debriefed	upon	completion	of	the	study.	We	report	all	measures,	manipulations,	and	
exclusions	in	the	study.	

Procedure	 and	 manipulation.	 After	 participants	 were	 seated	 in	 individual	 cubicles	
equipped	 with	 a	 computer	 that	 displayed	 all	 instructions	 and	 registered	 all	 responses.	
Participants	completed	the	Avoidance	Temperament	Questionnaire	(Elliot	&	Thrash,	2010)	
and,	thereafter,	performed	an	idea	generation	task.	Participants	were	instructed	that	they	
would	see	a	series	of	pictures	depicting	threatening	situations	and	for	each	situation,	they	
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were	asked	to	think	about	and	type	in	what	they	would	do	when	they	would	be	confronted	
with	the	threatening	situation	shown	in	the	picture	in	real	life	(see	Figure	4.1).	Depending	
on	 threat-direction	 condition,	 pictures	 depicted	 threats	 directed	 at	 the	 viewer	
(self-directed	threat;	e.g.,	a	man	points	a	gun	in	the	direction	of	the	participant),	or	threats	
not	directed	at	 the	viewer	 (other-directed	 threat;	e.g.,	 a	man	points	a	gun,	but	not	 in	 the	
direction	 of	 the	 participant).	 In	 total,	 participants	 completed	 14	 trials,	 with	 each	 trial	
containing	 a	 different	 picture	 and	 with	 pictures	 presented	 in	 random	 order.	 The	 main	
subjects	 in	 the	 pictures	 were	 aggressive	 animals	 (e.g.,	 shark,	 snake,	 or	 leopard)	 or	
aggressive	 humans	 with	 weapons	 (e.g.,	 human	 with	 gun,	 stick,	 or	 knife).	 The	 stimulus	
pictures	 in	 self-directed	 and	 other-directed	 threat	 conditions	 were	matched	 on	 content.	
Those	pictures	were	 selected	 from	Kveraga	 et	 al.	 (2015)	 and	 supplemented	with	 stimuli	
from	the	Internet	that	have	been	pilot-tested2.	 	

In	addition	to	manipulating	the	direction	of	the	threat,	we	manipulated	time	pressure.	
Half	of	the	participants	were	asked	to	generate	and	enter	their	response	within	12	seconds	
(high	time	pressure);	the	other	half	were	also	asked	to	generate	and	enter	their	response,	
but	 first	had	a	 “thinking	period”	of	10	seconds	during	which	 they	could	not	 type	 in	 their	
answer;	following	this	10s	period	they	had	another	12	seconds	to	enter	their	response	(low	
time	 pressure).	 In	 both	 conditions,	 the	 time	 available	 for	 generating	 and	 typing	 was	
indicated	 by	 a	 timer.	 Following	 this	 task,	 participants	 answered	 some	 questions	 about	
perceived	time	pressure	and	their	feelings	regarding	the	pictures.	 	

	

	

	

	

	

���������������������������������������������������
�� Results	of	the	pilot	study	revealed	that	self-directed	and	other-directed	threats	did	not	induce	different	
feeling	of	threat,	t(52)	=	0.65,	p	=	.518	(Mself-directed	=	5.43,	SDself-directed	=	1.08;	Mother-directed	=	5.40,	SDother-directed	=	
1.13),	but	elicited	different	perceptions	of	self-relevance,	t(52)	=	6.10,	p	<	.001,	with	stronger	personal	
relevance	reported	in	the	self-directed	(M	=	4.55,	SD	=	1.48)	rather	than	other-directed	threat	condition	(M	=	
3.63,	SD	=	1.52).	
� �
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Figure	4.1.	Schematic	illustration	of	a	trial	in	the	creative	defense	response	task	in	the	high	time-pressure	condition	(Panel	
A)	and	low	time-pressure	condition	(Panel	B).	In	the	high	time-pressure	condition,	a	trial	started	with	the	presentation	of	
a	 picture	 depicting	 either	 self-directed	 threats	 or	 other-directed	 threats.	 Participants	 were	 asked	 to	 think	 about	 one	
response	to	the	depicted	situation	and	press	“Enter”	when	they	figured	out	their	solution.	Hereafter,	they	typed	in	their	
response	 in	 the	 given	 box	 and	 pressed	 “Enter”	 when	 they	 finished	 typing.	 The	 trial	 ended	 after	 the	 response	 was	
registered	or	12	seconds	had	elapsed	since	the	onset	of	the	trial.	In	the	low	time-pressure	condition,	participants	first	saw	
the	picture	and	question	for	10	seconds	in	which	they	could	not	enter	their	response.	After	that,	the	trial	was	identical	to	
the	one	in	the	high	time-pressure	condition.	

	

	

Dependent	 variables.	 We	 assessed	 the	 extent	 to	 which	 participants	 perceived	 the	
pictures	as	threatening	(“I	found	the	pictures	threatening”,	“I	found	the	pictures	negative”,	
and	 “I	 found	 the	 pictures	 unpleasant”,	 Cronbach’s	a	 =	 .77)	 and	 arousing	 (“I	 felt	 vigilant	
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while	looking	at	the	pictures”,	and	“I	felt	alert	while	looking	at	the	pictures”,	Cronbach’s	a	
=	 .86),	 and	 on	 two	 single	 items	 whether	 the	 situations	 depicted	 in	 the	 pictures	 were	
personally	relevant	and	directed	at	participants	on	a	7-point	scale	(1	=	strongly	disagree,	to	
7	 =	 strongly	 agree).	 In	 addition,	 participants	 indicated	 whether	 they	 experienced	 time	
pressure	and	whether	they	had	plenty	of	time	to	come	up	with	a	response	(reverse	scored)	
on	a	1	(strongly	disagree)	to	7	(strongly	agree)	scale	(Cronbach’s	a	=	.73).	 	

From	 the	 responses	 participants	 entered,	 we	 obtained	 a	 score	 for	 originality	 –	 the	
number	 of	 infrequent	 responses.	 The	 originality	 index	 was	 computed	 by	 counting	 the	
number	 of	 infrequent	 ideas	 a	 participant	 generated	 (Runco	 &	 Albert,	 1985;	 Torrance,	
1966).	First,	to	each	response,	we	assigned	a	frequency	score	derived	from	an	independent	
larger	database	 (5,071	responses	 that	were	generated	by	305	participants)	derived	 from	
previous	studies	 in	which	participants	generated	as	many	tactics	as	possible	to	deal	with	
possible	threats	while	the	same	stimulus	pictures	emerged	on	the	screen	as	in	the	current	
study	(Cheng	et	al.,	2016b).	Specifically,	 to	each	response	generated	 in	the	current	study,	
we	assigned	the	frequency	score	the	exact	same	response	received	in	the	larger	database.	
For	 example,	 the	 response	 “call	 for	 help”	 was	mentioned	 by	 46%	 of	 participants	 in	 our	
previous	 studies,	 and	 so	 this	 answer	 received	 the	 frequency	 score	 of	 46	 in	 the	 current	
study.	 On	 the	 basis	 of	 the	 frequency	 scores,	we	 assigned	 originality	 scores	 to	 generated	
ideas	in	a	second	procedure.	Responses	were	considered	original	and	received	a	score	of	1	
if	 they	received	a	 frequency	score	of	 less	 than	5	(i.e.	 they	were	mentioned	by	 less	 than	5	
percent	 of	 the	 sample	 in	 previous	 studies);	 responses	 were	 considered	 unoriginal	 and	
received	a	score	of	0	if	they	received	a	frequency	score	of	5	and	higher	(Baas	et	al.,	2011;	
Torrance,	1966).	In	the	current	study,	97%	of	the	responses	generated	by	the	participants	
could	 be	 matched	 with	 responses	 from	 the	 existing	 database.	 The	 remaining	 responses	
were	first	checked	by	content;	all	were	considered	original	and	received	a	score	of	1.	We	
then	 summed	 the	 number	 of	 original	 tactics	 per	 participant	 generated	 as	 an	 index	 of	
originality.	

Avoidance	 Temperament.	 Individual	 differences	 in	 avoidance	 temperament	 were	
measured	with	 the	 six-item	 avoidance	 temperament	 subscale	 of	 the	 approach-avoidance	
temperament	 questionnaire	 (Elliot	 &	 Thrash,	 2010).	 Sample	 items	 include:	 “I	 react	 very	
strongly	to	bad	experiences”,	and	“It’s	easy	for	me	to	imagine	bad	things	that	might	happen	
to	me”.	Participants	rated	on	a	7-point	scale	(1	=	strongly	disagree,	 to	7	=	strongly	agree)	
how	much	 they	 agreed	 with	 the	 statements	 (Cronbach’s	a	 =	 .82).	 Higher	 scores	 reflect	
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stronger	avoidance	temperament.	

Results	 	

Manipulation	 check.	 To	 verify	 the	 effectiveness	 of	 the	 manipulation,	 we	 submitted	
ratings	 for	 the	perceived	threat,	arousal,	 self-relevance,	and	the	extent	 to	which	 the	 focal	
objects	in	the	pictures	were	perceived	as	being	directed	to	themselves	to	separate	ANOVAs	
with	 time	 pressure	 and	 threat	 direction	 as	 between-subjects	 variables.	 Although	 threat	
direction	 did	 not	 influence	 the	 experience	 of	 threat,	 F(1,	 324)	 =	 1.60,	 p	 =	 .206,	 threat	
direction	 did	 affect	 arousal,	 F(1,	 324)	 =	 8.83,	 p	 =	 .003,	 2

pη 	 =	 .03.	 Participants	 in	 the	

self-directed	threat	condition	felt	more	vigilant	and	alert	(M	=	5.20,	SD	=	1.31)	than	those	in	
the	other-directed	 threat	 condition	 (M	=	4.76,	SD	=	1.39).	Moreover,	we	obtained	a	main	
effect	of	 threat	direction	on	personal	 relevance	ratings,	F(1,324)	=	5.55,	p=.019,	 2

pη 	 =.02,	

with	stronger	personal	relevance	reported	in	the	self-directed	(M	=	3.80,	SD	=	1.82)	rather	
than	other-directed	threat	condition	(M	=	3.34,	SD=1.72).	For	the	extent	to	which	threats	in	
the	pictures	were	perceived	as	being	directed	to	themselves,	we	also	found	a	main	effect	of	
threat	 direction,	F(1,	 324)	 =	 356.87,	p	<	 .001,	 2

pη 	 =	 .52.	 Participants	 in	 the	 self-directed	

threat	condition	reported	the	threats	in	the	pictures	to	be	more	directed	to	themselves	(M	
=	5.94,	SD	=	1.26)	 than	those	 in	 the	other-directed	threat	(M	=	3.02,	SD	=	1.52).	No	main	
effect	 of	 time	pressure,	Fs	 <	0.71,	p	>	 .400,	 or	 interaction	 effect,	Fs	 <	0.72,	p	>	 .400	was	
found.	 Thus	 although	 the	 level	 of	 threat	was	 the	 same	 for	 both	 conditions,	 self-directed	
threats	 were	 perceived	 as	 more	 self-directed,	 arousing,	 and	 personally	 relevant,	 than	
other-directed	threats.	 	 	

When	 looking	 at	 perceived	 time	 pressure,	 the	 ANOVA	 with	 time	 pressure	 and	
threat-direction	as	between-subjects	variables	revealed	that	participants	 in	 the	high	time	
pressure	condition	experienced	more	time	pressure	(M	=	5.56,	SD	=	1.36)	than	those	in	the	
low	time	pressure	condition	(M	=	4.22,	SD	=	1.79),	F(1,	324)	=	57.95,	p	<	.001,	 2

pη 	 =	.15.	No	

other	effects	were	found,	Fs	<	1.61,	ps	>	.20.	Accordingly,	we	conclude	that	threat	direction	
and	time	pressure	were	manipulated	as	intended.	

Preliminary	analyses.	Although	participants	were	supposed	to	generate	one	response	
to	each	picture	and	thus	14	responses	in	total,	time	pressure	may	have	affected	the	ability	
to	meet	this	(informal)	requirement.	A	2(time	pressure:	high	vs.	low)	×	2(threat	direction:	
self-directed	 vs.	 other-directed	 threat)	 between-subjects	 factorial	 ANOVA	 showed	 no	
effects	involving	direction	of	threat,	Fs	<	0.94,	ps	>	.335,	but	did	show	a	main	effect	of	time	
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pressure,	F(1,	324)	=	19.71,	p	<	.001,	 2
pη 	 =	.06.	More	responses	were	finished	under	low	(M	

=	 13.63,	 SD	 =	 0.65)	 than	 high	 time	 pressure	 (M	 =	 13.04,	 SD	 =	 1.55).	 Because	 the	 total	
number	of	responses	also	correlated	with	originality	(r	=	.15,	p	=	.007),	the	total	number	of	
responses	was	included	as	a	control	variable	in	subsequent	analyses.	

Originality.	To	test	our	hypotheses,	a	hierarchical	moderated	regression	analysis	was	
performed	with	 the	 number	 of	 original	 responses	 as	 the	 dependent	 variable.	 In	 the	 first	
step,	 the	 total	 number	 of	 generated	 responses	was	 entered	 as	 a	 control	 variable.	 In	 the	
second	step,	dummy-coded	time	pressure	condition	(1	=	high,	0	=	low),	the	dummy-coded	
direction	 of	 threat	 (1	 =	 self-directed,	 0	 =	 other-directed),	 and	mean-centered	 avoidance	
temperament	 were	 entered.	 Subsequently,	 in	 the	 third	 step,	 we	 added	 the	 two-way	
interaction	 terms	of	 threat	direction	with	 time	pressure,	 threat	direction	with	 avoidance	
temperament,	 and	 time	 pressure	with	 avoidance	 temperament.	 In	 the	 final	 step,	 and	 for	
exploratory	 purposes,	 the	 threat	 direction	 ×	 time	 pressure	 ×	 avoidance	 temperament	
interaction	term	was	added.	Table	4.1	shows	the	results	of	the	hierarchical	analysis.	
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Table	4.1.	 	 	

Regression	Coefficients	of	the	Hierarchical	Moderated	Regression	Analysis.	

	
Model	1	

	
Model	2	

	
Model	3	

	
Model	4	

	
B	 SE	 b	

	
B	 SE	 b	

	
B	 SE	 b	

	
B	 SE	 b	

Constant	 -0.37	 1.31	
	 	

0.74	 1.37	
	 	

0.68	 1.36	
	 	

0.70	 1.36	
	Step	1	

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	Number	of	generated	responses	 0.27	 0.10	 .15**	
	

0.19	 0.10	 .11	
	

0.20	 0.10	 .11	
	

0.19	 0.10	 .11	

Step	2	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	Time	pressure	
	 	 	 	

-0.76	 0.24	 -.17**	
	

-0.79	 0.24	 -.18**	
	

-0.80	 0.24	 -.18**	

Threat	direction	
	 	 	 	

0.57	 0.24	 .13*	
	

0.59	 0.24	 .13*	
	

0.58	 0.24	 .13*	

Avoidance	temperament	
	 	 	 	

-0.01	 0.10	 -.01	
	

-0.05	 0.10	 -.03	
	

-0.05	 0.10	 -.03	

Step	3	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

Time	pressure	×	threat	direction	 	
	 	 	 	 	 	 	 	

0.39	 0.47	 .04	
	

0.39	 0.47	 .04	

Threat	direction	×	avoidance	
temperament	

	 	 	 	 	 	 	 	
0.54	 0.20	 .14**	

	
0.54	 0.20	 .14**	

Time	pressure	×	avoidance	
temperament	

	 	 	 	 	 	 	 	
-0.29	 0.20	 -.08	

	
-0.30	 0.20	 -.08	

Step	4	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

Time	pressure	×	threat	direction	×	
avoidance	temperament	

	 	 	 	 	 	 	 	 	 	 	 	
0.23	 0.40	 .03	

R2	 .022	
	

.067	
	

.094	
	

.095	

∆R2	
	 	

.045**	
	

.027*	
	

.001	

Note:	Dependent	variable	=	the	number	of	original	responses.	 	 *p	<	.05;	**p	<	.01.
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Results	showed	that	first,	the	number	of	generated	responses	positively	related	to	the	

number	of	original	responses,	b	=	.15,	t(326)	=	2.74,	p	=	.007,	95%CI	=	0.08,	0.46.	Second,	in	

line	with	Hypothesis	1,	the	main	effect	of	threat	direction	was	significant,	b	=	.13,	t(323)	=	

2.39,	p	=	.017,	95%CI	=	0.10,	1.03,	indicating	that	self-directed	threat	led	to	more	original	

responses	 (M	 =	 3.48,	 SD	 =	 2.35)	 than	 other-directed	 threat	 (M	 =	 2.91,	 SD	 =	 2.00).	 As	

expected,	 the	main	 effect	 of	 time	 pressure	was	 also	 significant,	b=-.17,	 t(323)	 =	 -3.14,	p	

=	 .002,	 95%CI	 =	 -1.24,	 -0.29,	 with	 more	 original	 responses	 generated	 under	 low	 time	

pressure	 (M	 =	 3.64,	 SD	 =	 2.28)	 than	 under	 high	 time	 pressure	 (M	 =	 2.77,	 SD	 =	 2.03;	

supporting	 Hypothesis	 2).	 There	 was	 no	 significant	 effect	 of	 individual	 differences	 in	

avoidance	 temperament	 on	 originality,	b	 =	 -.01,	 t(323)	 =	 -0.21,	p	=	 .835,	 95%CI	 =	 -0.22,	

0.18.	 	

Adding	 the	 two-way	 interaction	 terms	 in	 the	 third	 step	 of	 the	 regression	 analysis	

significantly	improved	the	regression	model	(ΔR2	=	.03,	F(3,	320)	=	3.18,	p	=	.024).	Although	

the	predicted	interaction	between	time	pressure	and	threat	direction,	b	=	.04,	t(320)	=	0.82,	

p	=	.411,	95%CI	=	-0.54,	1.31,	and	between	time	pressure	and	avoidance	temperament,	b	=	

-.08,	 t(320)	 =	 -1.46,	 p	 =	 .146,	 95%CI	 =	 -0.69,	 0.10,	 was	 not	 significant	 (disconfirming	

Hypothesis	 4b),	 the	 threat	 direction	 ×	 avoidance	 temperament	 interaction	was:	 b	 =	 .14,	

t(320)	=	2.67,	p	=	 .008,	95%CI	=	0.14,	0.93.	Simple	slope	analysis	(SPSS	PROCESS	macro;	

Hayes,	 2013)	 showed	 that	 self-directed	 threats	 elicited	 more	 original	 responses	 than	

other-directed	threats	for	participants	high	in	avoidance	temperament	(+1	SD),	B	=	1.16,	t	

(323)	=	3.42,	p	=	.001,	95%CI	=	0.49,	1.83,	but	not	for	those	low	in	avoidance	temperament	

(-1	SD),	B	=	-0.02,	t	(323)	=	-0.05,	p	=	.961,	95%CI	=	-0.68,	0.65	(see	Figure	4.2;	supporting	

Hypothesis	4a).	 Finally,	 there	was	no	 significant	 three-way	 interaction	on	 the	number	of	

original	responses,	b=	.03,	t(319)	=	0.56,	p	=	.574,	95%CI	=	-0.57,	1.02.	 	

	

�
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�
Figure	4.2.	Interaction	effect	with	95%	confidence	intervals	(grey	areas)	between	avoidance	temperament	and	threat	

direction	predicting	the	number	of	original	responses.	

	

	

The	two	main	effects	of	threat	direction	and	time	pressure	may	indicate	that	these	two	

facets	of	threat	urgency	determine	the	number	of	original	threat	responses	in	an	additive	

fashion.	 We	 further	 inspected	 this	 possibility	 by	 submitting	 the	 number	 of	 original	

responses	 to	 a	 four-level	 (other-directed	 threat	 with	 high	 time	 pressure,	 self-directed	

threat	 with	 high	 time	 pressure,	 other-directed	 threat	 with	 low	 time	 pressure,	 and	

self-directed	 threat	with	 low	 time	 pressure)	 one-way	 ANCOVA	with	 the	 total	 number	 of	

responses	as	a	covariate.	There	was	a	significant	effect	of	condition	on	originality,	F(3,	323)	

=	5.37,	p	=	.001,	 2
pη 	 =	.05.	A	Difference	planned	contrast	comparing	the	originality	scores	in	

the	self-directed	threat/	low	time	pressure	condition	to	the	averaged	originality	scores	in	

the	other	three	conditions	was	significant,	p=.005.	Participants	facing	self-directed	threats	

with	low	time	pressure	generated	more	original	responses	(M	=	3.83,	SD	=	2.53)	than	those	

in	 the	 other	 three	 conditions	 combined	 (Mother-direct	 threat;	 high	 time	 pressure	=	 2.39,	 SD	 =	 1.87,	

Mself-direct	threat;	high	time	pressure	=	3.14,	SD	=	2.12;	Mother-direct	threat;	low	time	pressure	=	3.46,	SD	=	1.99).	

Moreover,	 the	Helmert	 planned	 contrast	 comparing	 the	 condition	 of	 indirect	 threat	with	

high	 time	 pressure	 with	 the	 other	 three	 conditions	 revealed	 a	 significant	 difference,	 p	

<	.001.	Participants	facing	other-directed	threats	under	high	time	pressure	generated	less	

original	responses	than	those	in	the	other	three	conditions	combined.	 	
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Discussion	

When	given	ample	time	to	consider	many	possible	solutions,	threat	exposure	has	been	

shown	 to	 lead	 to	 a	 focused	 use	 of	 cognitive	 resources	 to	 deal	 with	 the	 threat	 at	 hand,	

resulting	in	original	threat-relevant	ideation	(Cheng	et	al.,	2016b;	De	Dreu	&	Nijstad,	2008).	

However,	 threats	 in	 real	 life	 often	 require	 an	 urgent,	 single	 response.	 Therefore,	 the	

primary	goal	of	the	current	study	was	to	uncover	whether	and	when	threats	associate	with	

creativity	 if	 threat-responding	 is	 urgent.	 Specifically,	 we	 examined	 the	 effects	 of	 two	

situational	 factors	 that	 are	 highly	 relevant	 in	 urgent	 threatening	 circumstances	 –	 time	

pressure	 and	whether	 threats	 are	 directed	 to	 oneself	 or	 another	 –	 on	 the	 generation	 of	

creative	defense	responses.	Additionally,	we	examined	 for	whom	urgent	 threats	associate	

with	threat-relevant	creativity	and	here	we	considered	individual	differences	in	 sensitivity	

to	 negative	 stimuli	 (i.e.	 avoidance	 temperament).	 Our	 results	 show	 that	 people	 under	

threats	 generated	 more	 original	 responses	 when	 threats	 were	 self-directed	 rather	 than	

other-directed,	 and	 this	 effect	 was	 more	 pronounced	 for	 those	 high	 in	 avoidance	

temperament.	 Moreover,	 creative	 responses	 were	 significantly	 reduced	 when	 people	

experienced	 high	 time	 pressure	 to	 respond	 to	 threats,	 and	 people	 generated	 the	 largest	

number	of	original	responses	when	threat	was	self-directed	and	time	pressure	was	low.	 	

Theoretical	and	Practical	Implications	

Current	 study	 findings	 both	 support	 and	 extend	 the	 motivated	 focus	 account	 of	

threat-relevant	creativity	(De	Dreu	&	Nijstad,	2008).	According	to	this	account,	threatened	

people	are	highly	motivated	to	focus	their	attention	and	devote	their	cognitive	resources	to	

manage	 the	 threat,	which	 results	 in	 the	 generation	 of	 original	 solutions	 to	 deal	with	 the	

threat	at	hand,	but	not	in	other	domains.	In	line	with	this	proposition,	current	results	show	

that	 more	 self-relevant	 and	 arousing	 threats	 (i.e.	 threats	 that	 were	 self-directed)	 led	 to	

more	 creative	 responses	 than	 less	 relevant	 threats	 (i.e.	 threats	 that	were	other-directed)	

and	this	effect	was	more	pronounced	in	people	that	are	dispositionally	inclined	to	respond	

strongly	 to	 harmful	 situations.	 These	 findings	 underscore	 the	 importance	 of	 avoidance	

motivation	 in	 driving	 threat-relevant	 creativity.	 More	 importantly,	 we	 extend	 the	

motivated	 focus	 account	 by	 generalizing	 this	 threat-relevant	 creativity	 effect	 to	 a	 more	

realistic	setting	that	calls	for	urgent	threat	responding.	Our	findings	show	that	even	when	

people	 could	 only	 generate	 a	 single	 response	 to	 deal	 with	 a	 presented	 threat,	 their	

response	was	more	 likely	 to	 be	 creative	 when	 the	 threat	 at	 hand	was	 self-directed	 and	

more	personally	relevant.	 	
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When	 time	 is	 limited	 and	 fast	 responding	 is	 required,	 threatened	 people	 may	

experience	 time	 pressure.	 In	 the	 current	 study	we	 therefore	 additionally	 considered	 the	

role	 of	 time	 pressure.	We	 have	 argued	 that	 high	 time	 pressure	 interferes	 with	 effortful	

processing	and	limits	attentional	resources	and	the	time	needed	to	retrieve	more	original	

responses.	 Indeed,	 our	 findings	 show	 high	 time	 pressure	 is	 detrimental	 to	 creative	

performance	 under	 threats.	 People	 are	 sometimes	 confronted	 with	 situations	 that	 pose	

immediate	 threats	 to	 their	 health,	 security,	 or	 possessions,	 which	 requires	 urgent	

responding.	 As	 such,	 the	 current	 study	 provides	 some	 practical	 implications.	 Notably,	 in	

our	 study,	 the	 low	 time	 pressure	 group	 had	 only	 10	 seconds	 more	 than	 the	 high	 time	

pressure	 group	 to	 come	 up	 with	 a	 fitting	 threat	 response.	 Our	 findings	 thus	 imply	 that	

when	dealing	with	immediate	threats,	taking	a	little	more	time	can	improve	the	originality	

of	 threat-responding.	 This	 has	 great	 adaptive	 value	 because	 original	 threat-responding	

helps	to	prevent	the	attacker	from	predicting	the	defense	response	of	 the	victim,	thereby	

increasing	 the	 likelihood	 of	 survival	 (Eilam,	 Izhar,	 &	 Mort,	 2011;	 Humphries	 &	 Driver,	

1967).	 	

On	the	basis	of	earlier	findings,	we	also	predicted	that	taking	more	time	to	think	would	

especially	 benefit	 the	 creativity	 of	 people	 with	 stronger	 avoidance	motivation,	 i.e.	 those	

facing	 threats	 directed	 at	 themselves	 or	 scoring	 high	 on	 avoidance	 temperament	 (cf.	

Roskes	et	al.,	2013).	Although	the	interaction	effects	between	avoidance	temperament	and	

time	 pressure	 and	 between	 time	 pressure	 and	 threat	 direction	 were	 not	 significant,	 we	

found	 an	 additive	 effect	 of	 time	 pressure	 and	 threat	 direction	 on	 creative	 responses,	

revealing	 the	 largest	 number	 of	 original	 responses	 in	 people	 facing	 self-directed	 threats	

with	 low	 time	 pressure,	 and	 the	 least	 number	 of	 original	 responses	 in	 people	 facing	

other-directed	threats	with	high	time	pressure.	Although	this	result	should	be	interpreted	

cautiously,	 it	 may	 suggest	 that	 original	 threat	 responding	 is	 determined	 by	 the	 level	 of	

motivation	 to	 avoid	 or	 resolve	 the	 threat,	 on	 the	 one	 hand,	 and	 the	 ability	 (cognitive	 or	

situational	resources,	including	time	available	to	think	and	respond)	to	engage	in	effortful	

processing,	on	the	other.	 	

The	 current	 study	 also	 provides	 a	 methodological	 implication.	 Research	 about	

threat-related	 creativity	 benefits	 from	 approximating	 real-world	 situations.	 However,	

previous	 work	 either	 focused	 on	 idea	 generation	 where	 people	 had	 sufficient	 time	 to	

generate	as	many	ideas	as	possible	(Cheng	et	al.,	2016b;	De	Dreu	&	Nijstad,	2008;	Roskes	et	

al.,	2012),	or	on	idea	evaluation	where	people	rated	how	creative	someone	else’s	idea	was	
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without	 time	 constraints	 and	with	 the	 idea	 having	nothing	 to	 do	with	 the	 negative	 state	

people	 were	 in	 (Mueller,	 Melwani,	 &	 Goncalo,	 2012).	 However,	 in	 many	 real-life	

threatening	 situations,	 such	 as	 unexpected	 violent	 assaults,	 medical	 emergencies,	 or	

sudden	car	accidents,	people	have	to	come	up	with	a	single,	urgent	response	they	generate	

themselves.	In	those	situations,	people	deal	with	both	the	threat	at	hand	and	a	small	time	

window	to	 respond.	With	 the	current	design	 in	which	participants	had	 little	 time	 to	give	

only	one	response	to	each	specific	threat,	we	raised	the	ecological	validity	of	our	findings.	

In	 addition,	 this	 design	 allowed	 us	 to	 test	 the	main	 and	 interaction	 effects	 of	 threat	 and	

time	pressure	on	creative	threat	responses.	 	

Limitations	and	Avenues	for	Future	Research	

Although	the	current	study	uncovered	whether,	when,	and	for	whom	threats	associate	

with	original	responses	 if	 threat-responding	 is	urgent,	 it	 is	 important	 to	note	 that	a	 truly	

creative	 idea	 needs	 to	 be	 both	 original	 and	 useful/effective.	 Especially	 in	 a	 threatening	

situation,	it	is	important	to	generate	and	select	a	truly	creative	idea	rather	than	an	unusual	

but	 useless	 idea.	 Previous	 studies	 showed	 that	 in	 negative	 circumstances	 people	 are	

usually	biased	against	originality	in	favor	of	usefulness	(Mueller	et	al.,	2012).	However,	this	

may	be	particularly	the	case	when	people	consider	products	or	ideas	that	have	nothing	to	

do	with	 the	negative	situation	at	hand.	Our	results	show	that	under	self-directed	 threats,	

people	 generate	 and	 respond	with	 an	 original	way	 to	 cope	with	 that	 threat.	 It	would	 be	

interesting	for	future	research	to	see	under	what	circumstances	people	are	able	to	generate	

and	spot	the	threat	responses	that	are	both	original	and	useful.	

Conclusion	

In	sum,	the	current	study	took	the	first	step	to	examine	creative	threat-responding	in	a	

more	 realistic	 setting	where	 an	 urgent	 and	 single	 response	was	 required.	 It	 shows	 that	

threatened	people	generate	more	creative	responses	when	facing	self-directed	rather	than	

other-directed	threats,	especially	in	those	that	are	highly	sensitive	to	harmful	stimuli.	Even	

though	urgent	threat	responses	are	important	to	deal	with	the	threat	at	hand,	our	findings	

also	 show	 that	 taking	 a	 bit	 more	 time	 to	 think	 increases	 the	 number	 of	 original	 threat	

responses.	Together,	these	results	suggest	that	the	creativity	of	threat	responses	depends	

on	 people’s	 motivation	 to	 avoid	 the	 threats	 and	 resources	 to	 process	 threat-relevant	

information.	
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CHAPTER	5	

	

Imminent	Threat	and	the	Selection	of	Creative	Responses:	 	

The	Mediating	Role	of	Perceived	Effectiveness	
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Everyday	 life	 requires	people	 to	 effectively	deal	with	various	 situations,	 sometimes	even	

life-threatening	situations,	such	as	a	crime,	an	accident,	or	a	 fire.	While	these	threatening	

situations	 can	 have	 serious	 personal	 consequences,	 they	 are	 of	 low	probability	 and	 thus	

confront	 the	 individual	with	 a	novel	 problem	 (Marks	&	Nesse,	 1994;	Gohm,	Baumann,	&	

Sniezek,	2001).	To	successfully	diminish	or	avert	the	negative	consequences	of	such	novel	

problems,	 people	 often	 respond	 with	 useful	 yet	 uncommon	 solutions	 (Runco	 &	 Jaeger,	

2012).	 Indeed,	 experiments	 have	 shown	 that	 people	 are	 able	 to	 generate	 creative	 ideas	

when	 confronted	 with	 threats.	 For	 example,	 when	 individuals	 anticipated	 a	 competitive	

interaction	with	a	hostile	opponent,	they	generated	more	original	conflict	tactics	than	when	

they	anticipated	a	cooperative	interaction	(De	Dreu	&	Nijstad,	2008).	 	

This	 earlier	 work	 on	 the	 threat-creativity	 link	 did	 not	 look	 at	 whether	 and	 when	

people	not	only	generate	original	solutions	but	also	select	the	most	promising	one	for	actual	

implementation.	 This	 is	 a	 non-trivial	 issue	 for	 three	 reasons.	 First,	 whereas	 creativity	 is	

usually	operationalized	as	ideas	that	are	both	original	and	useful	(Runco	&	Jaeger,	2012),	

past	 work	 identified	 an	 inverse	 relation	 between	 originality	 and	 usefulness	 (Runco	 &	

Charles,	1993).	Thus,	although	people	benefit	most	from	useful	and	original	responses,	they	

may	have	difficulty	 identifying	and	 selecting	 truly	 creative	 responses.	Therefore,	when	 it	

comes	to	responding	to	threat,	people	may	prefer	useful	but	unoriginal	ideas	(cf.	Mueller,	

Melwani,	 &	 Goncalo,	 2012).	 Second,	 idea	 generation	 and	 idea	 selection	 are	 distinct	

processes.	Idea	generation	is	a	divergent	phase	that	involves	the	production	of	alternative	

responses,	whereas	idea	selection	is	a	convergent	phase	that	involves	a	quality	assessment	

and	 actual	 decision-making	 (Cropley,	 2006;	 Kohn,	 Paulus,	 &	 Choi,	 2011;	 Runco,	 2008).	

Indeed,	 generating	 creative	 ideas	 not	 necessarily	 associates	 with	 selecting	 good	 ideas;	

selection	 performance	 rarely	 exceeds	 chance	 level	 (Faure,	 2004;	 Rietzschel,	 Nijstad,	 &	

Stroebe,	 2014).	 Finally,	 situational	 factors	 that	 influence	 idea	 generation	 may	 have	 a	

different	impact	on	idea	selection	(Rietzschel	et	al.,	2014;	Ritter,	van	Baaren,	&	Dijksterhuis,	

2012).	With	these	points	in	mind,	the	purpose	of	the	present	study	is	to	examine	whether,	

when	and	how	imminent	threats	influence	the	selection	of	creative	threat	responding.	

Motivated	Creativity	under	Imminent	Threats	 	 	

When	 coping	 with	 problematic	 situations,	 useful	 responses	 are	 obviously	 required	

(Amabile,	 1996;	 Humphries	 &	 Driver,	 1967,	 1970;	 Runco	 &	 Jaeger,	 2012).	 However,	

individuals	 may	 benefit	 most	 from	 useful	 responses	 that	 are	 also	 original	 (i.e.	 creative	

responses):	these	responses	may	provide	new	ways	to	solve	problems	(Sternberg	&	Lubart,	
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1991).	Research	on	animals’	defensive	behaviors	shows	that	when	facing	imminent	threats,	

animals	 respond	 in	novel	 and	erratic	ways,	 such	as	 zigzagging	and	wild	bouncing.	These	

unpredictable	 responses	 have	 great	 survival	 value	 because	 they	 confuse	 predators	 and	

delay	 predators’	 reactions,	 thereby	 winning	 precious	 time	 for	 prey	 animals	 to	 escape	

(Humphries	&	Driver,	1967,	1970).	 	

In	 response	 to	 threatening	 circumstances,	 people	 may	 favor	 usefulness	 over	

originality	because	they	hold	a	bias	against	originality	under	such	uncertain	circumstances	

(Mueller	 et	 al.,	 2012).	 Likewise,	 earlier	 work	 indicates	 that	 compared	 to	 common	 and	

practical	 ideas,	 novel	 ideas	 are	 usually	 not	 preferred	 and	 selected	 for	 future	

implementation,	 because	 people	 actively	 avoid	 potential	 risk	 (Mumford,	 Blair,	 Dailey,	

Leritz,	 &	Osburn,	 2006).	 Accordingly,	we	 predict	 that	 people	 under	 threat	 tend	 to	 select	

useful	rather	than	original	responses	(Hypothesis	1).	

However,	as	argued	before,	people	benefit	most	 from	the	selection	of	responses	that	

are	both	useful	and	original	when	dealing	with	threatening	circumstances.	According	to	the	

motivated	focus	account	of	creativity	(De	Dreu	&	Nijstad,	2008),	threats	increase	people’s	

motivation	 to	 cope	 with	 the	 threatening	 situation.	 This	 heightened	 motivation	 drives	

people	to	mobilize	cognitive	resources	to	attend	to	and	process	threat-relevant	information	

(Elliot,	 2008;	 Reinecke,	 Becker,	&	Rinck,	 2009)	 and	 search	 for	 the	most	 effective	way	 to	

solve	the	problem	at	hand.	Accordingly,	threats	may	improve	people’s	creativity	when	their	

creativity	 helps	 them	 to	 deal	 with	 the	 threat	 at	 hand	 (De	 Dreu	 &	 Nijstad,	 2008).	 For	

example,	people	may	come	up	with	creative	ways	to	deceive	opponents	during	conflictive	

negotiations	 (De	 Dreu	 &	 Nijstad,	 2008).	 Because	 novel	 responses	 provide	 additional	

adaptive	value	in	effective	threat-regulation	(cf.	Humphries	&	Driver,	1967,	1970),	people	

may	appraise	responses	that	are	both	original	and	useful	as	being	particularly	effective	to	

deal	 with	 threatening	 circumstances	 and	 will	 thus	 be	 more	 likely	 to	 select	 creative	

responses	for	ultimate	implementation.	 	

If,	 as	 we	 propose,	 the	 degree	 of	 motivation	 steers	 the	 selection	 of	 creative	 threat	

responses,	 we	 would	 expect	 that	 creative	 threat-responding	 will	 be	 influenced	 by	 two	

threat	features:	whether	the	threat	is	directed	toward	the	observer	and	the	available	time	

to	make	a	choice.	The	direction	of	threat	signals	whether	the	observer	is	the	target	of	the	

threat	and	modulates	their	evaluation	of	the	situation.	Previous	work	shows	that	compared	

to	threats	(e.g.,	snakes,	guns,	angry	faces)	directed	away	from	the	observer,	those	directed	

towards	people	themselves	are	perceived	as	more	imminent	and	self-relevant	(Cheng,	Baas,	
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De	 Dreu,	 2016c;	 Flykt,	 Esteves,	 &	 Öhman,	 2007;	 Kveraga	 et	 al.,	 2015),	 and	 thus	 elicit	 a	

stronger	motivation	to	deal	with	the	threat	at	hand.	Accordingly,	we	predict	that	compared	

to	 people	 facing	 other-directed	 threats,	 those	 facing	 self-directed	 threats	 may	 appraise	

responses	 that	 are	 both	 original	 and	 useful	 as	 being	 particularly	 effective	 to	 deal	 with	

threatening	 circumstances	 (Hypothesis	 2)	 and	will	 thus	 be	more	 likely	 to	 select	 creative	

responses	for	ultimate	implementation	(Hypothesis	3).	 	

Another	 key	 feature	 of	 the	 threatening	 situation	 is	 the	 available	 time	 to	 select	 a	

response.	 With	 valuable	 outcomes	 at	 stake	 (e.g.,	 one’s	 life,	 possessions),	 the	 need	 to	

respond	immediately	may	result	in	considerably	experienced	time	pressure.	Time	pressure	

taxes	 cognitive	 resources	 and	 interferes	with	 extensive	 processing	 that	would	 otherwise	

facilitate	 the	 execution	 of	 the	 task	 (Andrews	 &	 Smith,	 1996;	 Baumeister	 &	 Heatherton,	

1996;	De	Dreu,	2003;	Roskes,	Elliot,	Nijstad,	&	De	Dreu,	2013).	Thus,	when	it	comes	to	the	

identification	of	useful	yet	original	threat-responses,	time	pressure	may	interfere	with	the	

assessment	of	the	quality	of	threat-responses	and	actual	decision-making.	Accordingly,	we	

expect	a	detrimental	effect	of	time	pressure	on	creative	response	selection	(Hypothesis	4).	

Present	Study	 	 	

Two	 studies	 were	 conducted	 to	 test	 whether	 and	 how	 threat	 direction	 and	 time	

pressure	 influence	 the	 selection	of	 creative	 threat	 responses.	To	 test	our	predictions,	we	

developed	a	binary	choice	task	in	which	participants	faced	self-directed	or	other-directed	

threats	and	were	asked	to	choose	one	out	of	two	alternative	threat	responses	that	differed	

on	either	originality	(low	vs.	high)	or	usefulness	(low	vs.	high)	to	deal	with	the	presented	

threat;	participants	made	their	choices	under	either	high	or	low	time	pressure	(Study	5.1	

and	 5.2).	 To	 test	 our	 predictions,	 we	 measured	 the	 preference	 for	 creative	 responses	

(responses	high	on	both	originality	and	usefulness).	To	tease	apart	the	trade-off	between	

usefulness	 and	 originality	 during	 selection,	we	 additionally	measured	 the	 preference	 for	

high-original	and	high-useful	 responses	separately.	 In	Study	5.2,	participants	additionally	

indicated	their	perceived	originality,	usefulness,	and	effectiveness	of	the	alternative	threat	

responses	after	the	binary	choice	task.	We	report	all	measures,	manipulations,	exclusions,	

and	the	method	of	determining	the	sample	size	in	the	two	studies.	

	

Study	5.1	

Method	
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Design	and	participants.	One	hundred	and	thirty-four	participants	(68%	female,	Mage	=	

22.37,	 SD	 =	 3.16)	 participated	 for	 payment	 (€5)	 or	 course	 credit.	 The	 sample	 size	 was	

determined	 a	 priori	 using	 G*Power	 software	 (Faul,	 Erdfelder,	 Lang,	 &	 Buchner,	 2007).	

Based	on	earlier	work	on	idea	generation	(Cheng	et	al.,	2016c),	we	calculated	that	to	obtain	

a	small	to	medium	effect	( 2
pη 	 =	.02)	with	a	mixed	design	would	require	at	least	one	hundred	

participants	 (at	power	=	 .80,	a	=	 .05).	We	recruited	slightly	more	 in	 the	consideration	of	

potential	exclusion	of	participants.	 	

Participants	were	randomly	assigned	to	conditions	of	a	2	(time	pressure:	high	vs.	low;	

both	n	=	67)	×	2	 (threat	direction:	self-directed	vs.	other-directed)	design	with	 the	 latter	

factor	within-subjects.	Dependent	variables	were	manipulation	checks	and	preference	for	

creative,	original,	and	useful	threat	responses.	The	study	had	ethics	approval,	participants	

signed	 informed	 consent	 forms,	 and	 received	 a	 debriefing	 upon	 completion	 of	 the	

experiment.	

Procedure	 and	 manipulation.	 Participants	 were	 tested	 individually	 in	 cubicles	

equipped	 with	 a	 computer	 that	 displayed	 all	 instructions	 and	 registered	 all	 responses.	

Participants	first	provided	demographic	information,	such	as	age	and	gender.	Subsequently,	

they	started	a	binary	choice	 task	with	64	trials.	Participants	were	 instructed	that	 in	each	

trial,	 they	would	 see	 a	 picture	 depicting	 a	 threatening	 situation	 along	with	 two	 possible	

responses	to	deal	with	the	depicted	threat.	Out	of	the	two	alternative	responses,	they	were	

asked	to	select	the	response	that	they	would	use	when	facing	the	depicted	situation.	There	

were	eight	different	pictures	depicting	a	human	attack	with	weapons	(guns,	knives,	glasses,	

or	 sticks3).	 Four	 of	 these	 threat	 pictures	 depicted	 attacks	 directed	 at	 the	 participants	

(self-directed	threat),	and	the	other	 four	depicted	attacks	not	directed	at	 the	participants	

(other-directed	threats)	(see	supplementary	materials).	Pilot	tests	and	earlier	research	has	

shown	that	self-directed	and	other-directed	threats	are	equivalent	in	the	level	of	threat,	but	

self-directed	threats	are	more	arousing,	personally	relevant,	and	more	strongly	directed	at	

the	participant	than	other-directed	threats	(Cheng	et	al.,	2016c).	 	

In	addition,	there	were	eight	response	pairs	with	alternative	responses	that	differed	in	

the	 level	of	originality	and	usefulness.	Pairs	of	 responses	were	 selected	on	 the	basis	of	 a	

���������������������������������������������������
3	 The	stimulus	pictures	were	selected	from	an	image	set	created	by	Kverage	et	al.,	2015	(for	details	K.	
Kveraga,	http://martinos.org/~kestas/affcon),	and	have	been	pilot-tested	and	used	in	previous	studies.	
Results	of	the	pilot	study	revealed	a	significant	effect	of	threat	direction	on	personal	relevance	ratings,	t(52)	=	
4.32,	p	<	.001,	with	stronger	personal	relevance	reported	in	the	self-directed	(M=4.38,	SD=1.72)	rather	than	
other-directed	threat	condition	(M=3.45,	SD=1.68).	
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pretest	 in	a	different	sample	 (N	=	91).	Pretest	participants	 rated	how	original	and	useful	

forty-two	different	responses	were	to	deal	with	a	specific	threat	on	7-point	scales	ranging	

from	1(not	at	all)	to	7(very	much).	Threats	were	presented	in	pictures	that	either	depicted	

self-directed	attacks	or	other-directed	attacks	(the	same	pictures	as	in	the	main	study).	On	

the	basis	of	pretest	findings,	we	selected	eight	pairs	of	response	choices	that	were	always	

different	on	one	dimension	(i.e.	within	a	response	pair,	one	response	was	low	and	the	other	

was	high	on	 either	 originality	 or	usefulness)	 and	 equivalent	 on	 the	other	dimension	 (i.e.	

within	 a	 response	 pair	 both	 responses	 were	 either	 low	 or	 high	 on	 either	 originality	 or	

usefulness).	 For	 example,	 a	 response	 pair	 with	 the	 responses	 “convince	 the	 attacker	 is	

attacking	the	wrong	person”	and	“lay	 still	 on	 the	 floor”	contains	responses	that	are	both	

high	 on	 usefulness,	 but	 the	 first	 one	 is	 high	 and	 the	 second	 one	 is	 low	 on	 originality.	 A	

response	pair	with	the	responses	“distract	the	other’s	attention”	and	“spit	at	the	attacker”	

contains	responses	that	are	both	high	on	originality,	but	the	first	one	is	high	and	the	second	

one	is	low	on	usefulness.	This	resulted	in	eight	different	response	pairs	(see	Table	5.1).	In	

total,	 the	 binary	 choice	 task	 consisted	 of	 64	 trials	 (crossing	 eight	 different	 pictures	with	

eight	different	response	pairs).	 	
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Table	5.1.	 	

Response	pairs	that	allowed	for	originality	(upper	panel)	and	usefulness	comparisons	(lower	panel).	 	

Originality	Comparison	

		 low	usefulness	&	low	originality	 	 low	usefulness	&	high	originality	

Pair	1	 fight	 	 	

	

seduce	the	attacker	

Pair	2	 make	yourself	big	 	

	

display	erratic	behavior	 	

	 	

	

	

	 high	usefulness	&	high	originality	 	 high	usefulness	&	low	originality	

Pair	3	 convince	the	attacker	is	attacking	the	wrong	

person	 	

	

lay	still	on	the	floor	 	

Pair	4	 show	understanding	 	 		 talk	to	the	attacker	 	

	 	

Usefulness	Comparison	

		 low	usefulness	&	low	originality	 	 high	usefulness	&	low	originality	

Pair	5	 think	about	a	solution	 	

	

stay	vigilant	 	

Pair	6	 intimidate	 	

	

find	a	weapon	to	defend	yourself	 	

	 	
	

	
	 high	usefulness	&	high	originality	 	 low	usefulness	&	high	originality	

Pair	7	 distract	the	attacker's	attention	 	

	

spit	at	the	attacker	 	

Pair	8	 apply	psychological	interview	techniques	 	 	 disguise	yourself	 	 	

	

	

Participants	in	the	main	study	completed	the	binary	choice	task	with	blocks	consisting	

of	 only	 self-directed	 or	 other-directed	 threats	with	 the	 order	 of	 blocks	 counterbalanced.	

The	 two	 alternatives	 of	 each	 response	 pair	 were	 either	 positioned	 left	 or	 right,	 with	

position	counter-balanced	across	trials.	We	manipulated	time	pressure:	For	each	trial,	half	

of	 the	 participants	 were	 asked	 to	 make	 their	 decision	 within	 7	 seconds	 (high	 time	

pressure);	the	other	half	first	had	a	“thinking	period”	of	10	seconds	during	which	they	saw	

the	threatening	picture	along	with	a	pair	of	alternative	responses,	after	which	they	had	7	

seconds	to	make	their	choice	(low	time	pressure).	In	both	conditions,	the	time	available	for	

making	a	choice	was	indicated	by	a	timer.	If	participants	did	not	make	their	choice	within	

the	 allotted	 time,	 we	 recorded	 a	 miss	 for	 this	 trial.	 Following	 the	 binary	 choice	 task,	

participants	completed	manipulation	checks.	 	

Dependent	 variables.	We	 assessed	 participants’	 perceived	 time	 pressure	 by	 asking	

participants	 to	what	 extent	 they	 experienced	 time	 pressure	 and	 to	what	 extent	 they	 felt	

they	had	plenty	of	time	to	make	their	choices	(reverse	scored)	on	a	1	(strongly	disagree)	to	
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7	 (strongly	agree)	Likert	scale	 (Cronbach’s	a	=	 .68).	From	the	choices	participants	made,	

we	 extracted	 three	 variables:	 preference	 for	 originality,	 preference	 for	 usefulness,	 and	

preference	 for	 creative	 responses.	 Preference	 for	 originality	 was	 calculated	 as	 the	

percentage	 of	 high-original	 responses	 chosen	 from	 the	 response	 pairs	 that	 contained	 a	

high-	 and	 low-original	 response	 (and	 were	 thus	 equivalent	 on	 usefulness).	 Not	 every	

participant	 made	 their	 choice	 within	 the	 allotted	 limit,	 with	 the	 percentage	 of	 missed	

choices	varying	from	0%	to	8%	in	high	time	pressure	condition,	and	from	0%	to	3%	in	low	

time	pressure	condition.	Therefore,	for	each	participant,	we	always	divided	the	number	of	

selected	 high-original	 responses	 by	 the	 number	 of	 completed	 decisions	 for	 high-	 vs.	

low-originality	response	pairs.	 	

A	similar	procedure	was	used	to	compute	participants’	preference	for	usefulness:	we	

divided	 the	 number	 of	 selected	 high-useful	 responses	 by	 the	 number	 of	 completed	

decisions	 for	 high-	 vs.	 low-usefulness	 response	 pairs.	 Finally,	 we	 extracted	 the	 variable	

preference	 for	creative	responses,	namely,	 the	preference	 for	 threat	responses	 that	score	

high	on	both	originality	and	usefulness.	Out	of	eight	possible	response	pairs,	four	contained	

responses	that	were	both	high	in	originality	and	usefulness	(see	Table	5.1).	To	get	an	index	

of	preference	 for	creativity,	we	divided	the	number	of	selected	creative	responses	by	 the	

number	of	completed	decisions	for	high-	vs.	low-quality	response	pairs.	 	 	 	 	 	 	 	 	 	 	 	 	 	

Results	 	

Manipulation	 check.	A	 t-test	 confirmed	 that	 our	manipulation	 of	 time	 pressure	 was	

successful.	Participants	reported	more	time	pressure	in	the	high	(M	=	3.96,	SD	=	1.67)	than	

in	the	low	time	pressure	condition	(M	=	2.11,	SD	=	1.16),	t(132)	=	7.40,	p	<	.001.	 	

Overall	 preference.	 Next,	 we	 examined	 people’s	 preference	 for	 either	 usefulness	 or	

originality	when	dealing	with	assaults	from	other	humans.	A	paired	samples	t-test	revealed	

a	significant	difference	between	overall	preference	for	originality	and	usefulness,	t(133)	=	

-9.78,	p	 <	 .001,	with	a	 stronger	preference	 for	high-useful	 (M	=	0.73,	SD	=	0.13)	 than	 for	

high-original	responses	(M	=	0.53,	SD	=	0.16).	Thus,	supporting	Hypothesis	1,	when	dealing	

with	assaults	from	other	humans,	usefulness	weighs	more	heavily	than	originality.	 	

Preference	 for	 creativity.	To	 test	 the	 effect	 of	 time	 pressure	 and	 threat	 direction	 on	

preference	 for	 creative	 responses	 (i.e.	 responses	 that	 are	 both	 original	 and	 useful),	 we	

submitted	the	preference	for	creativity	to	a	2	(time	pressure:	high	vs.	low)	×	2	(direction	of	

threat:	 self-directed	 vs.	 other-directed	 threat)	 repeated	 measure	 ANOVA	 with	 the	 latter	
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factor	within-subjects.	We	 found	a	 significant	main	 effect	 of	 threat	direction,	F(1,	 132)	=	

8.34,	 p	 =	 .005,	 2
pη 	 =	 .06.	 Participants	 facing	 self-directed	 threats	 selected	 creative	

responses	(M	=	0.68,	SD	=	0.16)	more	frequently	than	those	facing	other-directed	threats	

(M	=	0.65,	SD	=	0.15;	see	Figure	5.1).	The	main	effect	of	time	pressure,	F(1,	132)	=	0.05,	p	

=	 .830,	and	the	interaction	effect	between	time	pressure	and	threat	direction,	F(1,	132)	=	

0.12,	p	=	.733,	were	not	significant.	

Preference	 for	 originality	 and	 usefulness.	 To	 further	 tease	 apart	 the	 effects	 on	

originality	 and	 usefulness	 dimensions,	 we	 submitted	 the	 preference	 for	 originality	 and	

preference	for	usefulness	to	two	separate	2	(time	pressure:	high	vs.	low)	×	2	(direction	of	

threat:	 self-directed	 vs.	 other-directed	 threat)	 repeated	measure	ANOVAs	with	 the	 latter	

factor	within-subjects.	For	preference	for	originality,	the	main	effect	of	time	pressure	was	

not	significant,	F(1,	132)	=	0.29,	p	=	 .590.	However,	we	 found	a	significant	main	effect	of	

threat	 direction,	 F(1,	 132)	 =	 10.51,	 p	 =	 .002,	 2
pη 	 =	 .07,	 with	 the	 high-original	 responses	

being	selected	more	frequently	under	self-directed	threats	(M	=	0.56,	SD	=	0.18)	than	under	

other-directed	threats	(M	=	0.51,	SD	=	0.18)(see	Figure	5.1).	The	interaction	between	threat	

direction	and	 time	pressure	was	not	 significant,	F(1,	132)	=	3.55,	p	 =	 .062,	 2
pη 	 =	 .03.	We	

found	the	same	pattern	for	preference	for	usefulness.	The	main	effect	of	time	pressure,	F(1,	

132)	=	0.13,	p	=	.718,	and	the	interaction	between	threat	direction	and	time	pressure,	F(1,	

132)	=	3.43,	p	=	.066,	 2
pη 	 =	.03,	were	not	significant.	However,	as	shown	in	Figure	5.1,	the	

main	effect	of	threat	direction	was	significant,	F(1,	132)	=	4.67,	p	=	 .033,	 2
pη 	 =	 .03,	with	a	

slightly	stronger	preference	for	useful	responses	under	self-directed	threats	(M	=	0.74,	SD	=	

0.15)	than	under	other-directed	threats	(M	=	0.72,	SD	=	0.14).	

	



Creativity	Under	the	Gun	

	126	

	

Figure	5.1.	Preference	for	creative,	original,	and	usefulness	threat-responses	as	a	function	of	threat	direction	(Study	5.1,	

reported	in	percentage,	M	±	SE).	

	

	

Discussion	of	Study	5.1	 	

Study	5.1	shows	that	when	dealing	with	a	threat,	people	are	generally	more	likely	to	

select	useful	than	original	threat	responses.	This	fits	earlier	work	showing	that	people	have	

a	strong	tendency	to	favor	feasible	rather	than	original	ideas	(Rietzschel,	Nijstad,	&	Stroebe,	

2010),	 an	 effect	 that	 may	 be	 exacerbated	 by	 threat	 exposure.	 Moreover,	 whereas	 time	

pressure	 did	 not	 influence	 the	 selection	 of	 threat	 responses,	 threat	 direction	 did:	

self-directed	threats	 led	to	a	stronger	preference	for	creative	threat	responses,	as	well	as	

for	high-original	and	high-useful	threat	responses	than	other-directed	threats.	This	fits	the	

motivated	 focus	 account	 that	 people	 favor	 creative	 responses	 more	 when	 threats	 are	

imminent	and	personally	relevant,	and	thus	more	motivating.	 	

	

Study	5.2	

Study	5.2	was	designed	to	replicate	Study	5.1’s	findings	with	the	same	manipulations	

and	binary	choice	task	but	with	threat	direction	as	a	between-subjects	factor.	We	tested	for	

time	pressure	again,	 to	verify	 the	null	 finding	 in	Study	5.1	was	robust	rather	 than	a	 false	

negative.	 More	 importantly,	 we	 extended	 Study	 5.1	 by	 testing	 whether	 perceived	
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effectiveness	 of	 threat	 responses	 mediates	 the	 relation	 between	 threat	 direction	 and	

response	 selection.	 If	 the	 pattern	 observed	 in	 Study	 5.1	 was	 indeed	 due	 to	 increased	

motivation	 to	 protect	 against	 the	 threat,	 threatened	 people	 should	 select	 the	 response	

perceived	 to	 be	most	 effective	 to	 solve	 the	 problem	at	 hand.	 Given	 that	 novel	 responses	

serve	 as	 an	 adaptive	 device	 against	 imminent	 attack	 (Humphries	 &	 Drive,	 1970),	 we	

proposed	 that	 self-directed	 threats	 would	 lead	 to	 a	 stronger	 preference	 for	 creative	

responses	 because	 people	 under	 self-directed	 threats	 should	 perceive	 creative	 ideas	 as	

being	more	effective	than	those	under	other-directed	threats.	To	investigate	this	possibility,	

we	asked	participants,	after	the	binary	choice	task,	to	indicate	how	effective,	original,	and	

useful	all	alternative	threat	responses	were	in	dealing	with	the	presented	threats.	We	used	

the	 originality	 and	usefulness	 ratings	 of	 alternative	 responses	 as	manipulation	 checks	 to	

exclude	the	possible	variation	in	perceived	originality	and	usefulness	of	pre-selected	threat	

responses	influences	response	selection.	

Method	

Design	and	participants.	Participants	(N	=	239,	74.5%	female,	Mage	=	22.36,	SD	=	4.96)	

were	randomly	assigned	to	conditions	of	a	2	(time	pressure:	low	vs.	high)	×	2	(direction	of	

threat:	 self-directed	 vs.	 other-directed)	 between-subjects	 design.	 Based	 on	 the	 results	 in	

Study	 5.1,	 we	 expected	 a	 medium	 effect	 size	 ( 2
pη 	 =	 .07).	 Power	 analysis	 with	 G*Power	

showed	the	minimum	sample	size	should	be	225	with	a	between-subjects	design	(at	power	

=	 .80,	a	=	 .05).	Dependent	variables	were	manipulation	checks,	preference	for	originality,	

usefulness,	 and	 creativity,	 and	 perceived	 originality,	 usefulness,	 and	 effectiveness	 of	 the	

alternative	threat	responses.	

Procedure,	 manipulation	 and	 dependent	 variables.	 The	 procedure,	 materials,	 and	

manipulations	were	 the	 same	as	 in	Study	5.1,	with	 the	 following	exceptions.	First,	 threat	

direction	 was	manipulated	 between-subjects.	 Second,	 we	 added	 two	 pictures	 displaying	

human	 attacks	 with	 a	 gun	 that,	 depending	 on	 condition,	 were	 either	 self-directed	 or	

other-directed4,	so	there	were	six	threat	pictures	in	each	threat-direction	condition	(three	

displaying	 a	 human	attack	with	 guns,	 the	 other	 three	displaying	human	attacks	with	 the	

close	 distance	 weapons	 knife,	 stick,	 and	 glass).	 Third,	 following	 manipulation	 checks,	

���������������������������������������������������
4	 The	added	stimulus	pictures	were	selected	from	the	image	set	used	in	Study	5.1	(Kverage	et	al.,	2015).	
These	pictures	together	with	those	ones	used	in	Study	5.1,	have	been	pilot-tested	and	used	in	previous	
studies.	Results	of	the	pilot	study	showed	a	significant	effect	of	threat	direction	on	personal	relevance	ratings,	
t(52)	=	5.33,	p	<	.001,	with	stronger	personal	relevance	reported	in	the	self-directed	(M=4.54,	SD=1.65)	
rather	than	other-directed	threat	condition	(M=3.53,	SD=1.61).	



Creativity	Under	the	Gun	

	128	

participants	rated	all	the	16	alternative	responses	from	the	binary	choice	task.	Participants	

were	 presented	 with	 the	 same	 threatening	 pictures	 that	 were	 presented	 in	 the	 binary	

choice	task	(the	pictures	displayed	either	self-directed	or	other-directed	threats	depending	

on	condition),	and	rated	all	alternative	responses,	one	by	one,	on	how	original	(Cronbach's	

a	=	.90),	useful	(Cronbach's	a	=	.91),	and	effective	(Cronbach's	a	=	.80)	they	were	in	dealing	

with	the	presented	threatening	situations	on	7-point	Likert	scales	ranging	from	1	(not	at	all)	

to	7	(very	much).	The	order	of	the	16	responses	was	randomized.	 	

The	preference	for	originality,	usefulness,	and	creativity	was	computed	as	in	Study	5.1.	

Additionally,	from	the	response	pairs	that	contained	a	high-	and	low-original	response,	we	

computed	 the	 average	 originality,	 usefulness,	 and	 effectiveness	 ratings	 of	 the	 high	 and	

low-original	 responses	 separately.	 From	 the	 response	 pairs	 that	 contained	 a	 high-	 and	

low-useful	 response,	 we	 calculated	 the	 average	 originality,	 usefulness,	 and	 effectiveness	

ratings	of	the	high-	and	low-useful	responses	separately.	

Results	

Manipulation	check.	To	verify	the	effectiveness	of	our	manipulation	of	 time	pressure,	

we	 conducted	 a	 2	 (time	pressure:	 high	 vs.	 low)	×	2	 (direction	 of	 threat:	 self-directed	 vs.	

other-directed	threat)	between-subjects	factorial	ANOVA	with	perceived	time	pressure	as	

dependent	variable,	and	found	a	main	effect	of	time	pressure,	F(1,	235)	=	127.34,	p	<	.001,	
2
pη 	 =	.35.	Participants	in	the	high	time	pressure	condition	experienced	more	time	pressure	

(M	=	3.87,	SD	=	1.29)	than	those	in	the	low	time	pressure	condition	(M	=	1.97,	SD	=	1.31).	

No	other	effects	were	found,	Fs	<	1.29,	ps	>	.25.	

We	 then	 submitted	 the	 originality	 ratings	 of	 high-	 and	 low-original	 responses	 to	 a	

paired	 sample	 t-test	 to	 verify	 that	 the	 originality	 of	 pre-selected	 high-original	 responses	

were,	in	fact,	higher	than	the	pre-selected	low-original	responses.	The	results	showed	the	

high-original	responses	were	indeed	perceived	as	more	original	(M	=	5.07,	SD	=	0.99)	than	

the	low-original	responses	(M	=	3.41,	SD	=	1.01),	t(238)	=	22.44,	p	<	.001,	Cohen’s	d	=	1.46.	

Likewise,	 a	 paired	 sample	 t-test	 comparing	 usefulness	 ratings	 of	 preselected	 high	 and	

low-useful	responses	showed	that	high-useful	responses	were	perceived	as	more	useful	(M	

=	4.54,	SD	=	0.85)	than	low-useful	responses,	(M	=	4.11,	SD	=	0.94),	t(238)	=	8.52,	p	<	.001,	

Cohen’s	d	=	0.54.	

Descriptive	 statistics.	 Table	 5.2	 shows	 means	 and	 standard	 deviations,	 along	 with	

zero-order	 correlations	 for	 all	 variables	 included	 in	 Study	 5.2.	 Preference	 for	 originality	
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associated	negatively	with	preference	for	usefulness.	Furthermore,	preference	for	creative	

threat	 responses	 associated	 positively	with	 preference	 for	 originality	 and	 preference	 for	

usefulness,	 but	 the	 association	 with	 preference	 for	 originality	 was	 stronger	 (r	 =	 .51,	 p	

<	.001)	than	the	association	with	preference	for	usefulness	(r	=	.13,	p	=	.048).	In	addition,	

preference	 for	creative	 threat	responses	was	more	strongly	associated	with	effectiveness	

ratings	 of	 high-original	 responses	 (r	 =	 .34,	 p	 <	 .001)	 than	 with	 effectiveness	 ratings	 of	

high-useful	 responses	 (r	 =	 .16,	 p	 =	 .015).	 Finally,	 effectiveness	 ratings	 of	 high-original	

responses	associated	positively	with	preference	for	originality.	 	
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Table	5.2.	 	

Means,	standard	deviations,	and	correlations	(Study	5.2,	N	=	239).	

	 	

M	 SD	 1	 2	 3	 4	 5	 6	 7	 8	

1	 Preference	for	originality	 0.48	 0.20	 	 	 	

	 	 	 	 	2	 Preference	for	usefulness	 0.76	 0.13	 -.20**	 	 	

	 	 	 	 	3	 Preference	for	creativity	 0.67	 0.14	 .51***	 .13*	 	

	 	 	 	 	4	 Originality	ratings	of	high-	original	

responses	 	
5.07	 0.99	 .10	 -.01	 .08	

	 	 	 	 	

5	 Originality	ratings	of	high-	useful	

responses	
3.90	 0.98	 .10	 -.04	 .01	 .10	

	 	 	 	

6	 Usefulness	ratings	of	high-original	

responses	
4.21	 0.89	 -.01	 .01	 .02	 -.05	 -.01	

	 	 	

7	 Usefulness	ratings	of	high-useful	

responses	
4.54	 0.85	 -.09	 .02	 -.003	 -.05	 -.05	 .74***	

	 	

8	 Effectiveness	ratings	of	

high-original	responses	
3.72	 0.91	 .36***	 -.04	 .34***	 .02	 .04	 -.01	 .04	

	

9	 Effectiveness	ratings	of	high-useful	

responses	
4.66	 0.78	 -.02	 .04	 .16*	 .11	 -.04	 .37***	 .50***	 .15*	

Note.	N	=	239.	 	

*p	<	0.05,**	p	<	0.01,	***p	<	0.001	 	
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Overall	 preference.	We	 first	 examined	 people’s	 preference	 for	 either	 usefulness	 or	

originality	when	dealing	with	assaults	 from	other	humans.	Preference	 for	originality	and	

preference	for	usefulness	were	submitted	to	a	paired	samples	t-test.	The	analysis	revealed	

a	significant	difference	between	the	overall	preference	for	originality	and	usefulness,	t(238)	

=	-16.90,	p	<	.001.	Similar	to	Study	5.1’s	findings,	preference	for	usefulness	(M	=	0.76,	SD	=	

0.13)	was	higher	than	preference	for	originality	(M	=	0.48,	SD	=	0.20).	

Preference	 for	 creativity.	To	 test	 the	 effect	 of	 time	 pressure	 and	 threat	 direction	 on	

preference	for	creative	responses,	we	submitted	the	preference	for	creativity	to	a	2	(time	

pressure:	 high	 vs.	 low)	 ×	 2	 (direction	 of	 threat:	 self-directed	 vs.	 other-directed	 threat)	

between-subjects	 factorial	 ANOVA.	 Consistent	 with	 the	 results	 in	 Study	 5.1,	 we	 found	 a	

significant	main	effect	of	threat	direction,	F(1,	235)	=	12.38,	p	=	.001,	 2
pη 	 =	.05.	Participants	

facing	 self-directed	 threats	 selected	 the	 creative	 responses	 (M	 =	 0.70,	 SD	 =	 0.15)	 more	

frequently	than	those	facing	other-directed	threats	(M	=	0.63,	SD	=	0.12).	The	main	effect	of	

time	pressure,	F(1,	235)	=	1.02,	p	=	.314,	and	the	interaction	effect	between	time	pressure	

and	threat	direction,	F(1,	235)	=	0.21,	p	=	.646,	were	not	significant.	

Preference	 for	 originality	 and	 usefulness.	 We	 then	 submitted	 the	 preference	 for	

originality	and	usefulness	to	two	separate	2	(time	pressure:	high	vs.	low)	×	2	(direction	of	

threat:	self-directed	vs.	other-directed	threat)	between-subjects	factorial	ANOVAs.	For	the	

preference	for	originality,	the	main	effect	of	threat	direction	was	not	significant,	F(1,235)	=	

1.78,	 p	 =	 .184,	 although	means	were	 in	 the	 expected	 direction.	 Moreover,	 there	 was	 no	

significant	 main	 effect	 of	 time	 pressure,	 F(1,235)	 =	 2.31,	 p	 =	 .130,	 nor	 an	 interaction	

between	threat	direction	and	time	pressure,	F(1,235)	=	0.09,	p	=	 .770.	For	the	preference	

for	 usefulness,	 the	 main	 and	 interactions	 effects	 involving	 time	 pressure	 and	 threat	

direction	were	not	significant,	Fs	<	0.93,	ps	>	.337.	

Mediation	 analyses:	 Effectiveness	 ratings	 as	 potential	 mediators.	 To	 tested	 our	

hypothesis	 that	 compared	 to	 other-directed	 threats,	 self-directed	 threats	would	 increase	

people’s	preference	for	creative	threat	responses	because	they	are	seen	as	more	effective	in	

dealing	with	the	threat	at	hand,	we	ran	a	“multiple	mediator	model”	to	test	whether	threat	

direction	 influences	 preference	 for	 creative	 responses	 through	 its	 influence	 on	

effectiveness	ratings	of	either	the	high-original	or	high-useful	responses,	or	perhaps	both.	

We	 bootstrapped	 the	 indirect	 effects	 of	 threat	 direction	 on	 preference	 for	 creative	

responses	 through	both	potential	mediators	(Nboot	=	5,000).	As	expected,	 threat	direction	

influenced	preference	 for	creative	responses	 indirectly	 through	 its	effect	on	effectiveness	
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ratings	of	high-original	responses	(unstandardized	indirect	effect	=	0.02,	SEboot	=	0.01,	95%	

CI	 =	0.007,	 0.031).	As	 can	be	 seen	 in	 Figure	5.2A,	 participants	 in	 the	 self-directed	 threat	

condition	rated	high-original	responses	as	being	more	effective	 to	deal	with	the	threat	at	

hand	than	those	in	the	other-directed	threat	condition	(B	=	0.37,	SE	=	0.12,	p	=	 .001),	and	

the	 higher	 effectiveness	 ratings	 of	 the	 high-original	 responses	 led	 to	 an	 increased	

preference	 for	 creative	 responses	 (B	 =	0.05,	SE	=	 0.01,	p	 <	 .001).	However,	 there	was	no	

evidence	 that	 threat	 direction	 affected	 preference	 for	 creativity	 through	 its	 effect	 on	

effectiveness	ratings	of	high-useful	responses	(unstandardized	direct	effect	=	0.002,	SEboot	=	

0.003,	95%	CI	=	-0.001,	0.011).	

Moreover,	 although	 we	 did	 not	 find	 a	 significant	 main	 effect	 of	 threat	 direction	 on	

preference	 for	 high-original	 responses	 in	 this	 study,	 contemporary	 approaches	 to	

mediation	 analysis	 suggest	 that	 lack	 of	 such	 a	 significant	 direct	 effect	 does	 not	 preclude	

testing	 for	 indirect	 effects	 (Aguinis,	 Edwards,	 &	 Bradley,	 2016;	 Hayes,	 2009;	 Rucker,	

Preacher,	 Tormala,	 &	 Petty,	 2011).	 Therefore,	 we	 explored	 the	 possibility	 that	 threat	

direction	(self-directed	threat	=	1,	other-directed	threat	=	0)	exerts	an	effect	on	preference	

for	 originality	 indirectly	 through	 the	 effectiveness	 ratings	 of	 high-original	 responses	 by	

using	a	bootstrapping	procedure	(Preacher	&	Hayes,	2008).	The	results	showed	that	threat	

direction	 indeed	 influenced	 preference	 for	 originality	 indirectly	 through	 its	 effect	 on	

effectiveness	ratings	of	high-original	responses.	As	can	be	seen	in	Figure	5.2B,	participants	

in	 the	 self-directed	 threat	 condition	perceived	 the	high-original	 responses	as	being	more	

effective	 in	 dealing	 with	 the	 presented	 threats	 than	 those	 in	 the	 other-directed	 threat	

condition	(B	=	0.37,	SE	=	0.12,	p	=	.001),	and	effectiveness	ratings	of	high-original	responses	

positively	predicted	the	preference	for	high-original	threat	responses	(B	=	0.08,	SE	=	0.01,	p	

<	 .001).	 The	 indirect	 effect	 was	 significant	 based	 on	 5,000	 bootstrap	 samples	

(unstandardized	indirect	effect	=	0.03,	SEboot	=	0.01,	95%	CI	=	0.012,	0.053).	
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Figure	5.2.	Simple	mediation	model	for	preference	for	original	responses	(Panel	A)	and	parallel	multiple	mediators	model	

for	preference	for	creative	responses	(Panel	B)	in	Study	5.2	(displayed	are	unstandardized	coefficients	for	each	path).	

Threat	direction	affected	preference	for	originality	indirectly	through	effectiveness	ratings	of	high-original	responses.	

Moreover,	effectiveness	ratings	of	high-original	responses	rather	than	effectiveness	ratings	of	high-useful	responses	

mediated	of	the	link	between	threat	direction	and	preference	for	creative	responses.	 	
a	Self-directed	threats	=1,	other-directed	threats	=	0.	*p	<	0.05,	**p	<	0.01,	***p	<	0.001.	

	

	

Meta-analysis	Across	Studies	

Across	the	two	studies,	we	consistently	found	a	significant	effect	of	threat	direction	on	

the	preference	 for	 creative	 responses.	However,	 the	 results	 for	preference	 for	originality	

and	usefulness	were	not	conclusive.	To	get	a	more	comprehensive	picture	of	the	data,	we	

meta-analyzed	 threat-direction	 effects	 from	 the	 two	 studies	 (combined	 N	 =	 373),	

separately	 for	 preference	 for	 originality,	 usefulness,	 and	 creativity.	 All	 analyses	 and	

computations	were	carried	out	using	Comprehensive	Meta-Analysis	software,	V2	(Biostat	
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Version	2,	2007).	We	used	 the	 standardized	mean	difference	 (Hedges’	g)	between	 threat	

direction	conditions	as	the	effect	size	index	for	all	outcomes	with	positive	signs	indicating	

stronger	 preference	 in	 the	 self-directed	 rather	 than	 other-directed	 threat	 condition.	

Because	 threat	 direction	 was	 manipulated	 within-subjects	 in	 Study	 5.1	 and	 between	

subjects	in	Study	5.2,	we	first	calculated	the	size	of	the	threat	direction	effect	(Hedge’s	g)	

for	 each	 study;	we	 then	meta-analyzed	effect	 sizes	 across	 studies	using	a	 random-effects	

model	(Borenstein,	Hedges,	Higgins,	&	Rothstein,	2009).	Results	revealed	a	small	effect	size	

for	 preference	 for	 originality,	 indicating	 that	 participants	 in	 the	 self-directed	 threat	

condition	preferred	high-original	 responses	more	 than	 those	 in	 the	other-directed	 threat	

condition,	 Hedges’	 g	 =	 0.23;	 95%CI	 =	 0.094,	 0.358.	 Participants	 in	 the	 self-directed	 and	

other-directed	threat	conditions	did	not	differ	in	their	preference	for	usefulness,	Hedges’	g	

=	 0.06;	 95%CI	 =	 -0.149,	 0.263.	 Finally,	 we	 found	 a	 small	 to	moderate	 effect	 size	 for	 the	

preference	 for	 creative	 responses,	with	 participants	 in	 the	 self-directed	 threat	 condition	

showing	 a	 stronger	 preference	 for	 creative	 responses	 than	 those	 in	 the	 other-directed	

threat	condition,	Hedges’	g	=	0.31;	95%CI	=	0.081,	0.538.	

	

Discussion	

The	 aim	 of	 the	 current	 study	 was	 to	 examine	 whether	 and	 how	 imminent	 threats	

influence	 the	 selection	 of	 creative	 threat-responses.	 Consistent	 with	 previous	 work	 that	

shows	that	people	have	a	general	bias	against	originality	relative	to	practicality	(Mueller	et	

al.,	 2012;	Rietzschel	 et	 al.,	 2010),	 our	 results	 revealed	 that	 regardless	 of	 threat	direction	

and	 time	 pressure,	 people	 generally	 prefer	 useful	 responses	 to	 original	 responses.	 This	

effect	may	be	exacerbated	when	dealing	with	threatening	situations.	Moreover,	we	 found	

that	 people	 under	 self-directed	 threats	 favor	 creative	 and	 high-original	 responses	 more	

than	those	under	other-directed	threats,	and	this	effect	is	due	to	the	fact	that	people	under	

self-	 rather	 than	 other-directed	 threats	 perceived	 high-original	 responses	 to	 be	 more	

effective	 in	 dealing	 with	 the	 threat	 at	 hand;	 threat	 direction	 did	 not	 influence	 the	

preference	 for	 high-useful	 responses.	 Lastly,	 we	 did	 not	 find	 a	 significant	 effect	 of	 time	

pressure	on	the	selection	of	threat	responses	in	the	present	study.	Overall,	whereas	people	

have	a	strong	tendency	of	favoring	useful	rather	than	original	responses	when	confronted	

with	 threats,	 we	 observed	 an	 enhanced	 preference	 for	 creative	 responses	 under	 more	

imminent	 and	 personally	 relevant	 threats,	 and	 identified	 that	 it	 is	 the	 perceived	

effectiveness	of	original	responses	that	mediates	the	relation	between	threat	direction	and	
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the	selection	of	creative	responses.	 	 	

Imminent	Threats,	Perceived	Effectiveness,	and	Responses	Selection	

The	 motivated	 focus	 account	 of	 creativity	 suggests	 that	 threats	 motivate	 people	 to	

mobilize	 and	 focus	 their	 cognitive	 resources	 on	 coping	 with	 the	 faced	 threats.	 Because	

creativity	 serves	 the	adaptive	purpose	of	 coping	with	 the	present	 threats,	 this	motivated	

focus	should	ultimately	lead	to	creative	responding	to	regulate	the	threat	at	hand	(De	Dreu	

&	 Nijstad,	 2008).	 Accordingly,	 we	 predicted	 that	 compared	 to	 low-imminent	 threats,	

high-imminent	 threats	would	 increase	 people’s	 preference	 for	 creative	 responses	 due	 to	

the	 heightened	 motivation	 to	 resolve	 the	 threatening	 situations.	 Our	 results	 regarding	

threat	 direction	 are	 in	 line	with	 this	 perspective:	 people	 facing	 self-directed	 threats	 that	

signal	 higher	 imminence	 and	 self-relevance	 favor	 creative	 responses	 more	 than	 those	

facing	other-directed	threats.	 	

Previous	work	supporting	the	idea	of	motivated	creativity	focused	on	idea	generation	

and,	 for	 example,	 had	 participants	 generate	 possible	 uses	 of	 a	 brick	 while	 they	 were	

expecting	a	 conflict	 (De	Dreu	&	Nijstad,	2008),	or	generate	defensive	 tactics	while	 facing	

pictures	with	 violent	 conspecifics	 (Cheng,	 Baas,	&	De	Dreu,	 2016b).	 Although	 generating	

many	defensive	responses	is	important,	the	selection	process	ultimately	determines	which	

response	is	selected	to	deal	with	the	threat.	Therefore,	our	study	extends	previous	work	by	

testing	 the	 impact	 of	 imminent	 threats	 in	 people’s	 selection	 of	 defensive	 responses	 and	

providing	 the	 first	 evidence	 that	 the	 idea	of	 threat-relevant	 creativity	 through	motivated	

focus	pertains	not	only	to	idea	generation	but	also	to	idea	selection.	

Furthermore,	we	took	an	initial	step	to	probe	the	mechanisms	underlying	the	relation	

between	 imminent	 threats	 and	 the	 selection	 of	 creative	 threat-responses.	 Findings	 from	

Study	 5.2	 show	 that	 threat	 direction	 steers	 creative	 response	 selection	 because	 it	

influences	 the	 evaluation	 of	 the	 effectiveness	 of	 the	 given	 responses.	 People	 facing	 self-	

rather	 than	other-directed	 threats	perceived	high-original	responses	 to	be	more	effective	

in	 dealing	 with	 the	 threat	 at	 hand;	 in	 turn,	 they	 selected	 the	 high-original	 and	 creative	

responses	 more	 often.	 In	 other	 words,	 imminent	 threats	 promote	 the	 preference	 for	

creative	 threat-responses	 when	 creativity	 is	 seen	 as	 effective	 to	 minimize	 danger	 and	

regain	safety.	Based	on	these	findings,	it	seems	reasonable	to	propose	that	motivated	focus	

is	 functional.	 It	drives	people	 to	search	 for	a	way	 to	better	defend	 themselves	against	an	

attack,	and	the	response	that	is	appraised	to	be	most	effective	in	a	particular	situation	has	

the	highest	chance	of	being	selected.	Past	work	in	animal	ecology	observed	that	novel	and	
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irregular	behaviors	serve	as	adaptive	tools	against	imminent	predatory	attack	(Humphries	

&	Driver,	1970).	Resonating	with	these	findings,	we	found	that	in	cases	of	more	imminent	

and	 self-relevant	 threats,	 high-original	 responses	 are	 more	 valued	 and	 thus	 more	 often	

selected	to	deal	with	the	specific	situation.	Moreover,	although	the	perceived	effectiveness	

of	high-useful	responses	was	positively	associated	with	preference	for	creative	responses,	

only	 the	 perceived	 effectiveness	 of	 high-original	 responses	 mediated	 the	 link	 between	

threat	direction	and	preference	for	creative	responses.	These	findings	again	underscore	the	

adaptive	importance	of	original	responses	in	dealing	with	imminent	threats	and	its	role	in	

understanding	creative	responding	under	threats.	 	

We	also	set	out	 to	 test	 the	effect	of	 time	pressure	on	 the	selection	of	creative	 threat	

responses	and,	 inconsistent	with	our	prediction,	 found	 that	although	participants	 in	high	

compared	to	low	time	pressure	condition	reported	more	time	pressure,	time	pressure	had	

no	significant	 impact	on	the	selection	of	creative	responses.	One	explanation	 for	 this	null	

finding	 may	 be	 the	 limited	 number	 of	 alternative	 responses	 in	 each	 trial	 of	 our	 binary	

choice	task	to	choose	from.	This	may	have	put	relatively	less	demand	on	people’s	cognitive	

resources	 for	 processing	 information.	 If	 true,	 increasing	 the	 number	 of	 alternative	

responses	 to	 choose	 from	 would	 raise	 the	 cognitive	 load	 and	 effortful	 information	

processing.	 In	 this	 case,	 people	 would	 perhaps	 benefit	 more	 from	 having	 more	 time	 to	

evaluate	and	identify	creative	responses.	Furthermore,	earlier	work	focusing	on	generating	

threat	responses	discovered	that	people	under	high	time	pressure	generated	less	original	

ideas	 than	 those	 under	 low	 time	 pressure	 (Cheng	 et	 al.,	 2016c).	 Therefore,	 the	 different	

findings	between	our	 study	and	 this	previous	work	 indicate	another	possibility	 that	 idea	

generation	and	idea	selection	are	two	distinct	steps	in	the	creative	process,	and	factors	that	

facilitate/hinder	idea	generation	may	not	necessarily	 influence	idea	selection	in	the	same	

way.	Future	research	is	needed	to	identify	which	threat	features	facilitate	both	generating	

and	 selecting	 the	 creative	 response,	 thus	 improving	 people’s	 creative	 responding	 under	

threats.	

Conclusion	

Previous	research	on	the	influence	of	threats	on	creativity	focused	on	idea	generation	

only	and	left	unclear	whether	and	how	threats	influence	creative	idea	selection.	Thus,	the	

present	study	examined	the	effect	of	threat	direction	and	time	pressure	on	the	selection	of	

creative	threat	responses.	Results	show	that	time	pressure	did	not	influence	the	selection	

of	creative	threat	responses,	but	the	direction	of	threat	did:	People	see	high-original	threat	
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responses	as	more	effective	in	dealing	with	self-directed	rather	than	other-directed	threats,	

and	 in	 turn,	 creative	 threat	 responses	 are	 selected	more	 often.	 In	 short,	more	 imminent	

threats	 promote	 the	 preference	 for	 creative	 responses	 because	 original	 solutions	 are	

perceived	as	more	effective	in	dealing	with	the	threat	at	hand.	
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In	 this	 dissertation,	 I	 set	 out	 to	 enhance	 our	 understanding	 of	 the	 effect	 of	 threats	 on	

creativity.	 It	 is	commonly	assumed	that	creativity	 is	reduced	in	the	face	of	threats.	At	the	

same	 time,	 original	 and	 useful	 solutions	 are	 beneficial	 and	 functional	 to	manage	 threats	

and	it	seems	plausible	that	throughout	their	evolutionary	past,	humans	have	evolved	a	set	

of	 functional	 mechanisms	 to	 adaptively	 and	 creatively	 respond	 to	 threats.	 This	 paradox	

leads	 to	 the	 question:	whether	 and	when	 can	 threats	 enhance	 creativity?	 The	motivated	

Focus	Account	of	Creativity	(De	Dreu	&	Nijstad,	2008)	suggests	 that	 threats	motivate	 the	

recruitment	and	allocation	of	cognitive	resources	onto	threat-relevant	materials	and	away	

from	 irrelevant	 materials,	 leading	 to	 creative	 ideas	 and	 solutions	 in	 domains	 that	 are	

relevant	 to	 deal	 with	 the	 specific	 threats	 at	 hand,	 but	 not	 in	 domains	 that	 are	

threat-irrelevant.	Based	on	 this	account,	 the	main	goal	of	 the	present	dissertation	was	 to	

uncover	the	circumstances	in	which,	why,	and	for	whom	threats	facilitate	creativity.	In	four	

empirical	 chapters,	 the	effects	of	 threats	on	 information	processing,	 idea	generation,	and	

idea	 selection	 processes	 of	 creative	 problem	 solving	were	 studied.	 In	 this	 chapter,	 I	will	

present	an	overview	of	the	core	findings	of	this	dissertation,	discuss	their	theoretical	and	

practical	implications,	and	provide	directions	for	future	studies.	 	

Threats	and	Inclusive	Information	Processing	

Chapter	 2	 examined	 whether	 and	 when	 health	 threats	 would	 lead	 to	 inclusive	

information	processing.	Health	threats	activate	the	disease-avoidance	system	that	evolved	

to	protect	against	health	risks,	trigger	health-related	cognitions,	and	elicit	disgust	(Curtis,	

Aunger,	 &	 Rabie,	 2004;	 Warwick	 &	 Salkovskis,	 1990).	 These	 specific	 health-induced	

responses	are	associated	with	the	allocation	and	sustainment	of	attention	to	health-related	

information	 as	 well	 as	 the	 activation	 of	 health-related	 concepts	 into	 working	 memory	

(Charash	 &	 McKay,	 2002;	 Park,	 Schaller,	 &	 Crandall,	 2007),	 enabling	 people	 to	 see	 the	

relevance	of	information	that	may	only	remotely	relate	to	the	threat	at	hand.	Accordingly,	I	

predicted	 that	 people	 facing	 highly	 self-relevant	 health	 threats	 should	 show	 inclusive	

processing	 of	 health-related	 information,	 but	 restricted	 processing	 of	 health-irrelevant	

information.	Two	studies	were	reported	 to	 test	 this	prediction.	 In	Study	2.1,	high	vs.	 low	

self-relevant	 health	 threats	 were	 primed	 by	 emphasizing	 the	 negative	 consequences	 of	

alcohol	 abuse	 for	 participants	 themselves	 or	 senior	 citizens.	 In	 Study	 2.2,	 health	 threats	

and	violence	threats	were	primed	by	pictures	depicting	symptoms	of	contagious	diseases	

(strongly	health-relevant)	or	aggressive	attackers	 (weakly	health-irrelevant).	 In	addition,	

individual	 difference	 in	 chronic	 and	 current	 concerns	 about	 transmitting	 diseases	 was	
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measured	to	verify	 that	 the	threat-induced	 inclusiveness	 is	associated	with	motivation	to	

deal	with	the	specific	threats.	

Results	 showed	 that	 health	 threats	 can	 both	 narrow	 and	 broaden	 cognitive	

inclusiveness	depending	on	the	type	of	material	that	is	being	processed.	For	example,	when	

processing	 weak	 exemplars	 of	 health-irrelevant	 categories	 (e.g.,	 camel	 for	 vehicle	 and	

telephone	 for	 furniture),	 people	 facing	 high	 rather	 than	 low	 self-relevant	 health	 threat	

showed	lower	prototypicality	ratings	(i.e.,	lower	levels	of	cognitive	inclusiveness),	but	such	

restricted	 information	 processing	 disappeared	 when	 the	 exemplars	 of	 health-relevant	

categories	 (e.g.,	 first-aid	 application	 for	 healthcare	 and	 nightmare	 for	 stress	 symptoms)	

were	processed	 (Study	2.1).	Other	 evidence	was	gained	 in	 Study	2.2,	which	 showed	 that	

health	threats	specifically	aimed	at	transmitting	diseases	led	to	more	inclusive	processing	

of	 material	 that	 pertained	 to	 this	 specific	 threat	 (e.g.,	 source	 of	 infection	 and	 risks	 of	

contagion),	whereas	violence	threats	tended	to	induce	relatively	more	inclusive	processing	

of	violence-relevant	material	(e.g.,	weaponry),	rather	than	violence	irrelevant	material.	 	

Furthermore,	 because	 motivation	 is	 supposed	 to	 play	 a	 crucial	 role	 in	 the	 focused	

inclusive	 processing	 of	 information,	 I	 predicted	 that	 the	 effects	 would	 especially	 show	

when	the	threats	were	highly	self-relevant.	Indeed,	although	participants	in	Study	2.1	were	

exposed	 to	 the	 same	 information	of	 health	 threats,	 focused	 inclusiveness	occurred	when	

the	 personal	 relevance	 of	 threat	was	 salient.	 In	 addition,	 Study	 2.2	 showed	 that	 chronic	

concerns	 rather	 than	 knowledge	 about	 transmitting	 diseases	 were	 associated	 with	 the	

cognitive	inclusiveness	of	disease-	and	health-related	material.	Finally,	Study	2.2	found	that	

the	 threat-induced	 inclusive	 information	 processing	 was	 tied	 to	 information	 about	 the	

specific	 target	 threat,	 for	 example,	 contagious	 disease,	 and	 did	 not	 generalize	 to	 other	

threats	or	even	a	broader	range	of	health	issues	(e.g.,	mental	health).	This	finding	resonates	

with	 the	 idea	 that	 threat	 management	 systems	 are	 functionally	 distinct	 systems	 that	

promote	 adaptive	 responses	 to	 the	 specific	 threats.	 The	 highly	 focused	 and	 inclusive	

processing	of	 specific	 threat-relevant	 information	 is	potentially	 adaptive,	 as	 it	 serves	 the	

goal	of	coping	with	the	present	threatening	states.	 	 	

Threats	and	Idea	Generation	 	

Chapter	 3	 and	 4	 were	 about	 the	 effect	 of	 threats	 on	 idea	 generation	 within	

threat-relevant	 domains,	 specifically,	 the	 generation	 of	 defensive	 tactics	 to	 deal	 with	

possible	 threats.	 Chapter	 3	 reported	 three	 studies	 in	 which	 participants	 were	 asked	 to	

generate	 as	many	 tactics	 as	 possible	 to	 deal	with	 threats	while	 pictures	 emerged	on	 the	
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screen	 depicting	 self-directed	 threats	 (e.g.,	 a	 man	 points	 a	 gun	 in	 the	 direction	 of	 the	

participants;	 Study	 3.1	 -	 3.3),	 other-directed	 threats	 (e.g.,	 a	 man	 points	 a	 gun	 in	 the	

direction	of	other	people;	 Study	3.1	&	3.2)	or	neutral	 situations	 (e.g.,	 a	 salesman	holds	a	

gun	 in	a	gun	store;	Study	3.1	 -	3.3).	Threats	vary	 in	nature,	direction,	and	other	 features.	

Adaptively,	threat-responding	is	highly	specific	and	varies	as	the	nature	and	imminence	of	

the	threat	changes	(Blanchard	et	al.,	2001;	Mobbs	et	al.,	2015).	Based	on	these	observations,	

our	main	prediction	was	that	threats	may	selectively	promote	certain	types	of	tactics	that	

are	most	 suited	 to	 deal	with	 the	 specific	 threat	 at	 hand.	 For	 instance,	 it	would	 be	more	

appropriate	 to	 come	 up	 with	 creative	 negotiation	 tactics	 when	 being	 confronted	 with	

another	aggressive	human	being	than	with	an	aggressive	animal.	

Results	 across	 three	 studies	 in	 Chapter	 3	 revealed	 that	 rather	 than	 a	 generalized	

impact	on	defensive	originality,	threat	exposure	selectively	stimulated	more	original	fight	

tactics	 and	 less	 original	 risk	 assessment	 tactics,	 such	 as	 monitoring	 the	 immediate	

environment	and	being	vigilant.	This	is	in	line	with	threat-responding	in	animals,	for	which	

fight	 is	 the	 most	 adaptive	 and	 likely	 response	 when	 the	 situation	 is	 imminent	 and	

inescapable,	 while	 risk	 assessment	 is	 the	 most	 adaptive	 and	 likely	 response	 when	 the	

threat	is	potentially	present	(Blanchard	et	al,	2011;	Mobbs	et	al.,	2015).	It	thus	appears	that	

when	 thinking	 about	 tactics	 to	 deal	 with	 threatening	 situations,	 threatened	 people	may	

selectively	focus	their	attention	and	cognitive	resources	on	original	thinking	pertaining	to	

types	 of	 defense	 tactics	 that	 allow	 them	 to	 successfully	 manage	 the	 threat,	 and	 not	 to	

tactics	 that	 are	 less	 functional	 for	 self-protection.	 This	 idea	 was	 also	 supported	 by	 the	

findings	 in	 Study	 3.2	 that	 exposure	 to	 human	 as	 opposed	 to	 animal	 threats	 motivated	

original	 cooperative	 tactics,	 including	 apology	 and	 negotiation,	 because	 such	

language-based	tactics	only	make	sense	when	confronted	with	human	attack;	on	the	other	

hand,	 facing	 animal	 as	 opposed	 to	 human	 threats	 stimulated	 original	 freeze	 and	 risk	

assessment	tactics,	which	are	adaptive	in	the	face	of	close-in	aggressive	animals	(Harrison	

et	al.,	2015).	Finally,	Study	3.3	showed	that	threats	(vs.	neutral	condition)	stimulated	more	

original	 fight	 and	 flight	 tactics	 only	 among	 individuals	who	were	 low	 in	 self-esteem	and	

thus	 felt	 especially	 anxious	 in	 response	 to	 threats.	 This	 finding	 implies	 that	 threats	

enhanced	 creativity	 in	 adaptive	 defense	 categories	 only	 for	 those	 who	 are	 especially	

vulnerable	to	threats	and	are	thus	strongly	motivated	to	neutralize	the	threats	and	regain	

safety.	It	thus	suggests	that	motivational	aspects	rather	than	primed	conceptual	knowledge	

drive	 the	 effects	 I	 found.	However,	 in	both	 Study	3.1	 and	3.2,	 direction	of	 threat	did	not	

differentially	 influence	 creative	 ideation	 in	 different	 defensive	 categories.	 I	 will	 discuss	
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possible	 reasons	 for	 this	 null	 finding	 and	 its	 implication	 in	 the	 Implications	 and	 Future	

Directions	section.	

Threatening	circumstances	often	require	immediate	responding.	This	leaves	open	the	

question	whether	people	 are	 still	 creative	when	 facing	 an	 imminent	 threat	 that	 requires	

immediate	 responding?	 In	Chapter	4,	 threat	 effects	 on	 creativity	were	 studied	 in	 a	more	

realistic	setting	where	an	urgent,	single	response	was	required	to	manage	a	specific	threat.	

I	 examined	 the	 effects	 of	 time	 pressure	 and	 threat	 direction,	 two	 factors	 that	 are	 highly	

relevant	 in	 urgent	 threatening	 situations.	 To	 study	 their	 effects,	 participants	 completed	

several	trials	in	which	they	could	only	give	one	threat	response	to	a	presented	threat.	The	

presented	threats	were	either	self-directed	or	other-directed	threats	and	participants	had	

little	 time	 or	 sufficient	 time	 to	 generate	 and	 key	 in	 their	 response.	 From	 the	motivated	

focus	account,	it	follows	that	in	response	to	a	threat,	people	facing	high	self-relevant	rather	

than	 low	 self-relevant	 threats	 will	 be	 more	 creative,	 because	 higher	 personal	 relevance	

evokes	greater	avoidance	motivation,	and	the	level	of	avoidance	motivation	determines	the	

level	of	threat-induced	creativity	(Baas	et	al.,	2011;	De	Dreu	&	Nijstad,	2008).	Indeed,	the	

results	 showed	 that	 threats	 directed	 towards	 oneself	motivated	more	 original	 responses	

than	threats	directed	to	others,	and	this	was	especially	the	case	for	people	scoring	high	on	

avoidance	 temperament.	 The	 finding	 regarding	 the	 dispositional	 factor	 (i.e.	 avoidance	

temperament)	 further	 underscores	 the	 important	 role	 of	 motivation	 in	 explaining	 the	

enhancing	effect	of	threat	on	threat-relevant	creativity.	Furthermore,	threat	urgency	is	also	

characterized	by	the	need	to	respond	immediately,	and	this	may	result	in	the	experience	of	

time	 pressure	 (Ordóñez	 &	 Benson,	 1997).	 While	 creativity	 takes	 time	 and	 requires	

extensive	processing,	time	pressure	taxes	cognitive	resources	and	interferes	with	focused	

and	effortful	thinking.	Thus,	I	expected	to	see	reduced	original	responding	in	the	high	time	

pressure	condition.	As	expected,	 I	observed	a	detrimental	effect	of	high	time	pressure	on	

creative	 responding	under	 threats.	 In	addition,	 creative	 responding	 is	 influenced	by	 time	

pressure	 and	 threat	 direction	 in	 an	 additive	 rather	 than	 interactive	 manner,	 with	 the	

highest	originality	of	threat	responses	emerging	in	people	facing	self-directed	threats	with	

low	time	pressure.	This	 finding	suggests	that	creative	performance	under	threats	may	be	

influenced	 not	 only	 by	 the	 level	 of	 avoidance	motivation	 but	 also	 by	 the	 (cognitive	 and	

situational)	resources	to	engage	in	effortful	and	focused	processing	(also	ssee	Roskes	et	al.,	

2012,	2013).	

Threats	and	Idea	Selection	
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Chapter	5	focused	on	the	role	of	threat	on	an	important	but	usually	overlooked	stage	

in	 creative	 problem	 solving	 –	 idea	 selection	 (Rietzschel	 et	 al.,	 2006,	 2010).	 While	

generating	many	 creative	 tactics	 is	 important	 in	 response	 to	 a	 threatening	 situation,	 the	

selection	 of	 tactics	 determines	 whether	 the	 best	 tactic	 can	 be	 retained	 for	 further	

implementation	and	influences	problem-solving	effectiveness.	The	goal	of	Chapter	5	was	to	

examine	 whether	 and	 how	 imminent	 threats	 promote	 the	 selection	 of	 creative	

threat-responses.	 Following	 the	 ideas	 outlined	 in	 Chapter	 4,	 threat	 direction	 and	 time	

pressure	 were	 manipulated	 as	 features	 of	 imminent	 threats.	 To	 assess	 the	 selection	 of	

threat	responses,	 I	developed	a	binary	choice	task	in	which	participants	chose	one	out	of	

two	 alternative	 threat	 responses	 that	 differed	 on	 either	 originality	 (low	 vs.	 high)	 or	

usefulness	(low	vs.	high)	 to	deal	with	each	 threat	 they	saw	on	the	screen.	The	presented	

threats	 were	 either	 self-directed	 or	 other-directed	 and	 participants	 had	 little	 time	 or	

sufficient	time	to	select	their	response.	

Results	of	two	studies	revealed	that	compared	to	those	facing	other-directed	threats,	

people	 confronted	 with	 self-directed	 threats	 –	 situations	 that	 are	 more	 imminent	 and	

self-relevant	 –	 had	 a	 greater	 preference	 for	 responses	 that	 are	 both	 original	 and	 useful.	

This	 finding	 is	 consistent	 with	 the	 idea	 that	 threats	 promote	 threat-related	 creativity	

through	motivated	focus;	the	more	motivated	people	are,	the	more	likely	the	threat-related	

creativity-effect	 is	 to	 emerge.	 More	 important,	 it	 provides	 the	 first	 evidence	 that	 the	

motivated	 focus	account	pertains	not	only	 to	 the	 idea	generation	process	but	also	 to	 the	

idea	selection	stage	of	creative	problem	solving.	Furthermore,	Study	5.2	showed	 that	 the	

perceived	 effectiveness	 of	 high-original	 tactics	 played	 an	 important	 role	 in	 the	 relation	

between	 threat	 direction	 and	 creative	 response	 selection.	 Compared	 to	 those	 facing	

other-directed	 threats,	 participants	 facing	 self-directed	 threats	 perceived	 high-original	

responses	 to	 be	 more	 effective	 in	 dealing	 with	 the	 threat	 at	 hand	 and	 this	 increased	

perceived	 effectiveness	 explained	 their	 preference	 for	 creative	 responses.	 This	 finding	

highlights	the	adaptive	value	of	original	responses	in	coping	with	imminent	threats	and	its	

role	in	explaining	the	selection	of	creative	tactics	in	response	to	threats:	In	case	of	high	(vs.	

low)	imminent	and	self-relevant	threats,	people	are	more	motivated	to	search	for	a	way	to	

better	 protect	 themselves,	 and	 creative	 responses	 are	 selected	 because	 of	 their	

effectiveness	 in	 managing	 imminent	 threats.	 Different	 from	 what	 has	 been	 found	 in	

Chapter	 4,	 both	 studies	 in	 Chapter	 5	 showed	 no	 effect	 of	 time	 pressure	 on	 creative	

response	selection.	Possible	explanations	will	be	provided	in	the	following	section.	
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Theoretical	Implications	

Fueled	by	the	paradox	that	creativity	is	usually	hampered	by	threat	yet	also	needed	to	

deal	with	it,	this	dissertation	was	set	up	to	better	understand	the	relation	between	threats	

and	 creativity.	 Specifically,	 I	 asked	whether	 and	when	 threats	would	 promote	 creativity.	

Supporting	 the	 idea	 that	 threats	 improve	 people’s	 creativity	 when	 their	 creativity	 is	

relevant	 and	 functional	 to	 deal	 with	 the	 threat	 at	 hand	 (De	 Dreu	 &	 Nijstad,	 2008),	 the	

current	 dissertation	 shows	 that	 rather	 than	 a	 general	 decline,	 threats	 promote	

creativity-related	 processes	 that	 are	 relevant	 to	 dealing	with	 the	 specific	 threat	 at	 hand.	

Furthermore,	findings	of	the	current	dissertation	advance	the	motivated	focus	account	by	

showing	 that	 threat-relevant	 creativity	 is	highly	 specific	 and	 situation	dependent.	Health	

threats	 evoked	 by	 infectious	 diseases	 motivated	 more	 inclusive	 processing	 of	

disease-relevant	material	rather	than	other	health-related	information	that	is	irrelevant	to	

infectious	diseases,	such	as	mental	disorders	(Chapter	2).	Within	a	threat-relevant	domain	

of	thought,	creativity	only	occurred	in	the	defensive	categories	that	are	adaptive	given	to	

the	 specific	 features	 of	 the	 situation	 (Chapter	 3).	 Furthermore,	 the	 creativity	 of	 threat	

responses	was	affected	by	both	the	self-relevance	of	the	presented	threat	(Chapter	4	and	5,	

but	see	Chapter	3)	and	the	available	resources	for	creative	thinking,	such	as	time	(Chapter	

4,	but	see	Chapter	5).	 	 	 	 	 	 	 	

The	motivated	focus	account	suggests	that	the	creativity-enhancing	effect	of	threat	is	

driven	 by	 the	 motivation	 to	 deal	 with	 the	 presented	 threats.	 The	 findings	 of	 this	

dissertation	 attest	 to	 the	 crucial	 role	 of	 motivation	 in	 the	 threat-creativity	 relation.	

Although	 threat	 direction	 did	 not	 influence	 the	 generation	 of	 creative	 tactics	 when	

threat-responding	 was	 not	 urgent	 (Chapter	 3),	 it	 has	 been	 shown	 that	 within	

threat-relevant	 domains,	 for	 example,	 when	 dealing	 with	 threatening	 situations,	 high	

self-relevant	 compared	 to	 low	 self-relevant	 threats	 motivated	 the	 generation	 of	 more	

original	defensive	responses	when	a	single,	urgent	response	was	required	(Chapter	4)	and	

the	 selection	 of	 more	 creative	 responses	 (Chapter	 5),	 implying	 that	 the	 strength	 of	

motivation	to	avoid	or	resolve	the	threats	determines	the	level	of	threat-relevant	creativity.	

Furthermore,	the	results	regarding	the	individual	differences	corroborated	the	crucial	role	

of	 motivation	 in	 threat-relevant	 creativity.	 In	 Study	 2.2,	 chronic	 health	 concerns,	 rather	

than	knowledge,	about	transmitting	diseases	positively	predicted	cognitive	inclusiveness	in	

disease-relevant	domains.	Moreover,	exposure	 to	 imminent	 threats	elicited	more	original	

fight	 and	 flight	 tactics	 –	 the	 tactics	 that	 are	more	 adaptive	 and	 favored	 in	 dealing	 with	
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imminent	 threat	 –	 only	 among	 individuals	 with	 low	 self-esteem	 (Study	 3.3).	 Finally,	

compared	 to	 other-directed	 threats,	 self-directed	 threats	 led	 to	 more	 creative	 defense	

responses	especially	for	people	that	score	higher	on	avoidance	temperament	(Chapter	4).	

These	 findings	 again	 imply	 that	 the	 strength	 of	 motivation	 is	 essential	 in	 driving	

threat-relevant	 creativity:	 threats	 increased	 creativity	 in	 relevant	 and	 adaptive	 domains	

especially	 for	 those	 who	 are	 highly	 sensitive	 and	 vulnerable	 to	 threats	 and	 are	 thus	

strongly	motivated	to	avoid	and	solve	the	problems	at	hand.	

Our	 findings	 also	 shed	 light	 on	 the	 question	 whether	 the	 idea	 of	 threat-relevant	

creativity	 through	motivated	 focus	 can	 be	 generalized	 to	 the	 different	 stages	 of	 creative	

problem	solving.	The	effects	of	threat	on	information	processing,	idea	generation,	and	idea	

selection	 were	 systematically	 examined	 in	 the	 current	 dissertation.	 The	 results	 showed	

that	 threat	 exposure	 led	 to	 relatively	 higher	 cognitive	 inclusiveness	 in	 specific	

threat-related	 domains	 (Chapter	 2),	 motivated	 more	 original	 defensive	 tactics	 that	 are	

appropriate	and	adaptive	in	the	given	circumstances	(Chapter	3).	Moreover,	compared	to	

those	 facing	 low	 self-relevant	 threats,	 people	 facing	 high	 self-relevant	 threats	 generated	

more	original	responses	when	the	threat	was	imminent	and	only	a	single	fitting	response	

was	 required	 (Chapter	 4).	 Lastly	 and	 importantly,	 the	 current	 dissertation	 extends	 the	

motivated	 focus	 account	 by	 providing	 the	 first	 evidence	 that	 the	 idea	 of	 threat-relevant	

creativity	 through	motivated	 focus	 pertains	 not	 only	 to	 idea	 generation	 but	 also	 to	 idea	

selection.	 People	 confronted	with	high	 self-relevant	 threats	 preferred	 creative	 responses	

more	than	those	in	low	self-relevant	threats	condition	(Chapter	5).	These	findings	provide	

evidence	 that	 the	 proposition	 that	 threats	 promote	 threat-relevant	 creativity	 through	

motivated	 focus	 not	 only	 pertains	 to	 idea	 generation	 but	 also	 to	 inclusive	 information	

processing	and	idea	selection,	and	not	only	to	situations	in	which	people	have	ample	time	

to	generate	 responses	but	also	 to	a	more	 realistic	 setting	 in	which	an	urgent,	 immediate	

response	is	required.	

Limitations	and	Future	Directions	

However,	 having	 demonstrated	 the	 detrimental	 effect	 of	 time	 pressure	 on	 the	

generation	of	creative	threat	responses	in	Chapter	4,	I	expected	a	similar	negative	effect	of	

time	 pressure	 on	 the	 selection	 of	 creative	 responses.	 However,	 time	 pressure	 had	 no	

significant	 impact	on	 the	 selection	of	 creative	 responses	 in	 the	 two	studies	of	Chapter	5.	

Although	 this	result	should	be	 interpreted	cautiously,	 it	may	suggest	 that	generating	and	

selecting	 ideas	are	 inherently	distinct	processes	 that	are	differentially	 influenced	by	time	
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pressure.	Various	creativity	 theories	have	suggested	a	distinction	between	the	process	of	

generating	 ideas	 and	 the	 process	 of	 identifying	 the	 most	 creative	 idea	 (Cropley,	 2006;	

Simonton,	1999).	Factors	and	strategies	that	improve	the	performance	of	 idea	generation	

may	 have	 a	 different	 impact	 on	 idea	 selection,	 and	 vice	 versa.	 For	 example,	 a	 period	 of	

incubation	 facilitated	 people’s	 performance	 in	 their	 selection	 but	 not	 their	 generation	 of	

creative	ideas	(Ritter	et	al.,	2012).	Moreover,	focusing	on	a	narrow	rather	than	broad	topic	

led	to	the	generation	of	more	original	ideas,	but	it	did	not	influence	the	selection	of	creative	

ideas	(Rietzschel	et	al.,	2014).	Together	with	the	findings	in	the	current	dissertation,	these	

results	 suggest	 that	 the	 distinction	 between	 the	 process	 of	 idea	 generation	 and	 idea	

selection	 may	 be	 a	 critical	 factor	 in	 creativity	 research.	 Although	 necessary,	 generating	

original	ideas	is	not	sufficient	for	creative	production	and	problem-solving.	Idea	evaluation	

and	 selection	may	 even	 be	more	 important,	 because	 it	 is	 this	 very	 process	 that	 enables	

people	to	evaluate	how	effective	an	original	idea	is	in	given	circumstance	and	retain	truly	

creative	 ideas	 for	 further	 implementation	 (Runco,	 2008).	 For	 a	 better	 understanding	 of	

creative	 performance,	 more	 scientific	 research	 is	 required	 to	 study	 the	 distinction	 and	

interplay	between	the	idea	generation	and	idea	selection	stage,	as	well	as	the	factors	and	

strategies	that	influence	the	different	stages	of	creative	problem	solving.	

In	the	current	dissertation,	 the	effect	of	 threat	direction	on	 idea	generation	and	 idea	

selection	 was	 tested.	 While	 self-directed	 (vs.	 other-directed)	 threats	 were	 perceived	 as	

more	 self-relevant	 and	 motivated	 the	 generation	 and	 selection	 of	 more	 original	 threat	

responses	 in	 Chapter	 4	 and	 5,	 they	 did	 not	 lead	 to	 higher	 perceived	 self-relevance	 and	

more	original	defense	tactics	in	Chapter	3.	Possibly,	including	time	constraints	exacerbated	

the	imminence	and	personal	relevance	of	self-directed	threats	in	Chapter	4	and	5.	Another	

possible	reason	could	be	that	the	self-relevant	nature	of	self-directed	threats	is	less	salient	

when	 threatening	 pictures	 are	 in	 the	 periphery	 (Chapter	 3)	 rather	 than	 in	 the	 center	 of	

attention	(Chapter	4	and	5).	Therefore,	through	the	more	focused	processing,	participants	

in	Chapter	4	and	5	were	more	likely	to	perceive	the	different	levels	of	personal	relevance	

that	were	 represented	 in	 the	 stimuli.	Although	more	work	 is	 required	 to	understand	 the	

reasons	behind	the	inconsistent	findings	regarding	threat	direction,	the	findings	of	Chapter	

4	and	5	seem	to	imply	that	there	is	a	link	between	self-relevance	of	threats	and	creativity	in	

dealing	with	threats.	Specifically,	self-directed	threats	led	to	more	threat-related	creativity	

when	participants	perceived	 them	as	more	self-relevant,	but	had	no	 impact	on	creativity	

when	participants	perceived	them	as	equally	relevant.	
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I	 expect	 that	 the	 idea	 of	 specific	 threat-relevant	 creativity	 through	motivated	 focus	

may	generalize	to	other	aversive	situations.	In	addition	to	being	exposed	to	threats	to	their	

health	(diseases)	and	safety	(assaults	by	humans	and	animals),	humans	are	also	exposed	to	

a	range	of	other	threats,	including	the	potential	loss	of	valuable	possessions	and	status	and	

the	 risk	 of	 being	 socially	 rejected.	 For	 example,	 humans	 have	 a	 strong	 need	 for	

belongingness,	 and	 social	 exclusion	 –	 being	 excluded	 by	 others	 in	 social	 relationships	 –	

represents	 a	 powerful	 social	 threat	 (Baumeister,	 Brewer,	 Tice,	 &	 Twenge,	 2007;	

Baumeister	&	Leary,	1995).	Consequently,	 the	experience	of	social	exclusion	stimulates	a	

strong	motivation	and	a	specific	set	of	cognitive	and	behavioral	responses	to	affiliate	and	

reconnect	 with	 others	 (Maner,	 DeWall,	 Baumeister,	 &	 Schaller,	 2007).	When	 threatened	

with	social	rejection,	individuals	show	an	increased	sensitivity	to	social	cues	that	indicate	

cooperative	 potential	 (Bernstein,	 Young,	 Brown,	 Sacco,	 &	 Claypool,	 2008;	 Pickett	 &	

Gardner,	2005),	and	preferential	processing	of	information	relevant	to	affiliation	(Gardner,	

Pickett,	 &	 Brewer,	 2000).	 Furthermore,	 social	 exclusion	 increases	 strategic	 responses	 to	

regain	social	connection,	for	example,	by	expressing	more	interest	in	making	new	friends	

and	by	showing	increased	behavioral	mimicry	of	others	(Lakin,	Chartrand,	&	Arkin,	2008;	

Maner	et	al.,	2007).	Following	the	motivated	focus	account,	it	is	reasonable	to	predict	that	

social	 exclusion	may	 lead	 to	more	 inclusive	processing	of	affiliation-relevant	 information	

and	more	 creative	 responses	 that	 facilitate	 re-affiliation,	 especially	 among	 those	 that	 are	

dispositionally	high	in	the	need	to	belong.	Future	research	may	explore	these	possibilities.	

One	 important	 methodological	 limitation	 of	 the	 experiments	 in	 the	 current	

dissertation	 is	 that	 the	 threats	 that	 participants	were	 exposed	 to	were	 hypothetical	 and	

although	participants	were	asked	to	generate	or	choose	a	threat-response	that	they	would	

adopt	when	facing	the	presented	threats	in	real	life	(Chapter	4	and	5),	participants	did	not	

have	 to	 implement	 their	 responses.	 Accordingly,	 the	 findings	 should	 be	 interpreted	

cautiously	when	generalizing	 them	 to	 real	 threats	 and	actual	 responses.	Whether	people	

are	 similarly	 creative	 when	 confronted	 with	 threats	 in	 real-life	 situations	 remains	 an	

empirical	question.	 	

However,	 due	 to	 ethical	 considerations,	 exposing	 participants	 to	 a	 real	 threatening	

situation	 in	 the	 laboratory	 is	 problematic,	 while	 field	 studies	 in	 which	 threats	 naturally	

occur	often	 lack	the	control	of	confounding	variables	and	do	not	allow	conclusions	about	

causal	 relationship.	 For	 these	 reasons,	 the	 current	 experimental	 designs	were	 employed,	

and	it	is	these	designs	that	have	helped	us	to	identify	particular	threat	features	involved	in	
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promoting	specific	threat-relevant	creativity	–	such	as	self-relevance	of	threats	(Chapter	2,	

4,	 &	 5),	 the	 nature	 of	 threats	 (Chapter	 3),	 and	 time	 pressure	 (Chapter	 4).	 To	 raise	 the	

ecological	 validity	 of	 the	 current	 studies,	 future	 studies	 may	 benefit	 from	 the	 use	 of	

immersive	 virtual	 environment	 technology,	 which	 creates	 a	 real-life	 simulation	 through	

multiple	 sensorial	 channels	 (Blascovich	 et	 al.,	 2012;	 Rovira,	 Swapp,	 Spanlang,	 &	 Slater,	

2009).	 Future	 threat-creativity	 studies	 can	 thus	 use	 this	 technology	 to	 immerse	

participants	into	the	computer-generated,	threatening	environments	such	that	participants	

perceive	themselves	to	be	involved	in,	and	interacting	with,	real	threats,	thereby	enhancing	

the	ecological	validity	while	maintaining	experimental	control	of	every	single	variable.	 	

Another	limitation	of	the	studies	in	the	current	dissertation	is	that	they	mainly	focused	

on	the	originality	of	the	generated	tactics	or	responses	(Chapter	3	and	4),	but	not	on	other	

quality	 dimensions,	 such	 as	 feasibility	 and	 effectiveness.	 While	 originality	 is	 commonly	

seen	as	 the	hallmark	of	creativity	(Guilford,	1967;	Torrance,	1966),	 a	 truly	 creative	 idea	

should	also	be	appropriate	and	useful	given	the	particular	circumstances	(Runco	&	Charles,	

1993).	 This	is	especially	the	case	with	threat-responding	where	people	benefit	most	from	

solutions	that	are	uncommon	yet	not	so	bizarre	that	they	are	not	relevant	to	the	problem	at	

hand	 or	 not	 feasible	 to	 implement.	 Previous	work	 demonstrates	 that	 there	 is	 a	 tradeoff	

between	the	originality	and	usefulness	of	products	or	ideas	(Mueller	et	al.,	2012;	Rietzschel	

et	 al.,	 2010).	 The	 results	 in	 Chapter	 5	 also	 illustrate	 a	 general	 preference	 for	 useful	

responses	over	original	responses	when	dealing	with	threats.	Moreover,	Chapter	5	showed	

that	 threat	 direction	 affects	 the	 selection	 of	 original	 responses,	 but	 not	 the	 selection	 of	

useful	 responses.	All	 these	 findings	 suggest	 the	need	 to	assess	not	only	 the	originality	of	

ideas	 or	 solutions,	 but	 also	 other	 quality	 dimensions,	 such	 as	 appropriateness	 and	

effectiveness	in	future	threat-creativity	studies.	 	

Concluding	Remarks	

In	 this	 dissertation,	 I	 set	 out	 to	 better	 understand	 the	 threat-creativity	 relation.	

Although	 it	 is	commonly	assumed	that	creativity	 is	undermined	by	 threats,	 the	empirical	

studies	presented	in	this	dissertation	show	that	threats	do	not	have	a	generalized	impact	

on	creativity.	Rather,	they	selectively	enhance	creativity	that	 is	relevant	and	functional	 in	

managing	 the	specific	 threat	at	hand.	Reduced	creativity	may	only	occur	 in	domains	 that	

are	deemed	irrelevant	in	dealing	with	the	threats	people	are	facing.	 	

This	dissertation	also	attests	to	the	crucial	role	of	motivation	for	the	domain-specific	

threat-relevant	 creativity	 effect	 to	 occur:	 threats	 promote	 threat-relevant	 creativity	
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through	 a	 motivated	 focus	 on	 coping	 with	 the	 problematic	 situation	 at	 hand.	 Such	

threat-induced	 motivated	 focus	 revealed	 itself	 in	 more	 original	 responses	 and	 greater	

preference	for	creative	tactics	when	threats	were	more	personally	relevant,	and	for	people	

that	were	especially	sensitive	and	vulnerable	 to	 threats.	 In	addition,	 this	motivated	 focus	

account	of	threat-relevant	creativity	applies	not	only	to	creative	idea	generation,	but	also	

to	inclusive	information	processing	and	idea	selection.	The	current	work	thus	implies	that	

creativity	is	about	being	motivated	to	achieve	desired	goals.	From	a	practical	perspective,	

increasing	people’s	motivated	 focus	 to	cope	with	aversive	and	 threatening	situations,	 for	

example,	by	emphasizing	the	personal	relevance	of	the	threat,	may	be	an	effective	way	to	

promote	creativity,	because	it	is	such	motivated	focus	that	underlies	the	creative	spark	in	

the	dark.	
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CREATIVITY	UNDER	THE	GUN:	

How	Threat	Features	and	Personal	Characteristics	 	

Motivate	Creative	Responding	

	

Humans	are	sometimes	confronted	with	threats:	Environmental	events	that	signal	a	loss	of	

resources	 (e.g.,	 property,	 relationship,	 health)	 and	 have	 impending	 negative	 personal	

consequences	 (Marks	 &	 Nesse,	 1994;	 Staw	 et	 al.,	 1981).	 Examples	 include	 sharing	 the	

elevator	with	someone	that	has	an	infectious	disease,	being	stuck	in	public	transport	in	the	

presence	 of	 a	 wrongdoer,	 or	 the	 possibility	 of	 being	 socially	 rejected	 in	 a	 new	 work	

environment.	 In	 the	 face	 of	 threats,	 people	may	 benefit	 most	 from	 creative	 strategies	 –	

strategies	that	are	useful	yet	less	predictable	in	dealing	with	the	present	threat	(Amabile,	

1983;	Runco,	2004).	Creative	strategies	provide	effective	new	ways	to	solve	the	problem	at	

hand,	 and	 are	 therefore	 often	 needed	 to	 successfully	 diminish	 or	 avert	 the	 impending	

negative	consequences	imposed	by	threats.	

Notwithstanding	 the	 value	 of	 creative	 solutions	 in	 response	 to	 threats,	 the	effects	of	

threat	on	creativity	remain	poorly	understood.	Past	work	has	shown	that	threats	as	well	as	

the	fear	and	anxiety	that	are	elicited	by	threats	can	both	increase	and	decrease	creativity,	

without	providing	convincing	reasons	why	(Byron	&	Khazanchi,	2011;	Mehta	&	Zhu,	2009;	

De	Dreu	&	Nijstad,	2008).	The	goal	of	the	present	dissertation	is	to	better	understand	how	

threats	influence	creativity.	To	realize	this	goal,	I	integrate	the	motivated	focus	account	of	

creativity	with	theories	of	human	threat	responding	to	examine	when,	why,	and	for	whom	

threats	enhance	or	hinder	creativity.	According	to	the	motivated	focus	account	of	creativity,	

threats	 increase	 the	 motivation	 to	 avoid	 and	 neutralize	 the	 threat	 at	 hand,	 which	 may	

result	in	enhanced	creativity,	but	only	in	domains	that	are	relevant	to	manage	the	threat	at	

hand,	but	not	in	domains	that	are	deemed	irrelevant	to	people’s	current	concerns	(De	Dreu	

&	 Nijstad,	 2008).	 Furthermore,	 theories	 on	 human	 threat	 responding	 state	 that	 human	

threat	management	systems,	such	as	disease	avoidance	system	and	self-protection	system,	

are	 functionally	 distinct	 and	 flexible.	 They	 are	 sensitive	 to	 different	 cues	 signaling	

particular	threats,	are	more	likely	to	be	engaged	when	the	threatened	person	is	especially	

vulnerable	 to	 the	 threat,	 and	 lead	 to	 highly	 specific	 cognitions	 and	 behaviors	 that	 are	

attuned	to	the	threat	(Cosmides	&	Tooby,	1994;	Neuberg	et	al.,	2011;	Schaller	et	al.,	2007).	 	
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Integrating	both	 theoretical	 perspectives,	 I	 predict	 that	people	 facing	 threats	 can	be	

creative	 in	 threat-relevant	 domains	 through	 threat-induced	 motivated	 focus,	 and	 that	

creativity	 under	 threats	 is	 highly	 specific	 and	 responsive	 to	 the	 particular	 features	 of	

threats	(e.g.	the	direction	of	threat),	situational	resources	(e.g.,	available	time	to	react),	and	

dispositional	 variables	 (e.g.,	 dispositional	 threat	 sensitivity).	 Testable	 hypotheses	 that	

could	 be	 derived	 from	 this	 general	 principle	 were	 tested	 using	 both	 intrapersonal	 (e.g.,	

health	 threats)	 and	 interpersonal	 threats	 (e.g.,	 violent	 assaults)	 with	 regards	 to	 the	 full	

cycle	of	creative	problem	solving,	from	the	inclusive	processing	of	information,	through	the	

generation	 of	 defense	 tactics,	 to	 the	 evaluation	 and	 selection	 of	 threat	 responses	 for	

implementation.	 	

Threats	and	Inclusive	Information	Processing	

Chapter	 2	 examined	whether	 and	when	health	 threats	 lead	 to	 inclusive	 information	

processing.	 Because	 threat	 responses	 are	 domain-specific	 and	 focused,	 it	 was	 predicted	

that	self-relevant	health	threats	motivate	the	recruitment	and	allocation	of	resources	onto	

health-related	 material	 and	 away	 from	 material	 that	 is	 deemed	 irrelevant	 to	 people’s	

current	 concerns,	 leading	 to	more	 inclusive	processing	of	health-related	 information,	but	

less	 inclusive	processing	of	health-irrelevant	 information.	 In	 two	 studies	 I	 set	out	 to	 test	

this	prediction.	Student	participants	read	information	about	the	negative	consequences	of	

alcohol	 abuse	 for	 themselves	 (high	 self-relevance)	 or	 senior	 citizens	 (low	 self-relevance,	

Study	2.1),	or	viewed	pictures	depicting	symptoms	of	contagious	diseases	(health	threat)	

or	 violent	 aggressors	 (violence	 threat,	 Study	 2.2).	 Cognitive	 inclusiveness	was	measured	

with	 the	 adapted	 category	 inclusion	 task,	 in	which	 participants	were	 asked	 to	 rate	 how	

representative	 a	 given	 exemplar	 (e.g.,	 telephone)	 is	 for	 a	 particular	 category	 (e.g.,	

furniture).	 In	 addition,	 individual	 differences	 in	 chronic	 and	 current	 concerns	 about	

transmitting	 diseases	 were	 measured	 to	 verify	 that	 the	 threat-induced	 inclusiveness	 is	

associated	with	an	increased	motivation	to	deal	with	the	threats	(Study	2.2).	

Results	showed	that	high	rather	 than	 low	self-relevant	health	 threats	 led	 to	reduced	

inclusive	information	processing	of	health-irrelevant	material	(e.g.,	 information	related	to	

vehicles	 and	 furniture),	 but	 not	 of	 health-relevant	 material	 (e.g.,	 healthcare	 and	 stress	

symptoms;	Study	2.1).	Moreover,	compared	to	self-relevant	violence	threats,	self-relevant	

health	threats	specifically	aimed	at	transmitting	diseases	led	to	more	inclusive	processing	

of	 material	 that	 pertained	 to	 this	 specific	 threat	 (e.g.,	 source	 of	 infection	 and	 risks	 of	

contagion),	whereas	violence	threats	tended	to	induce	relatively	more	inclusive	processing	
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of	 violence-relevant	 material	 (e.g.,	 weaponry),	 rather	 than	 violence-irrelevant	 material	

(Study	 2.2).	 Furthermore,	 Study	 2.2	 found	 that	 the	 threat-induced	 inclusive	 information	

processing	was	tied	to	information	about	the	specific	target	threat,	for	example,	contagious	

disease,	 and	did	not	generalize	 to	other	 threats	or	even	a	broader	 range	of	health	 issues	

(e.g.,	mental	health).	This	finding	resonates	with	the	idea	that	threat	management	systems	

are	functionally	distinct	systems	that	promote	adaptive	responses	to	specific	threats.	 	

According	to	the	motivated	focus	account,	motivation	to	deal	with	the	threat	at	hand	

plays	a	crucial	role	in	the	inclusive	processing	of	threat-relevant	information.	Accordingly,	

it	was	predicted	 that	 the	 inclusive	 information	processing	 effects	would	 especially	 occur	

when	 people	 perceived	 greater	 vulnerability	 to	 the	 specific	 threat.	 Indeed,	 although	

participants	 in	 Study	 2.1	 were	 exposed	 to	 the	 same	 information	 about	 health	 threats,	

relatively	 higher	 cognitive	 inclusiveness	 occurred	when	 the	 personal	 relevance	 of	 threat	

was	 salient.	 In	 addition,	 chronic	 concerns	 rather	 than	 knowledge	 about	 transmitting	

diseases	 were	 associated	 with	 higher	 cognitive	 inclusiveness	 ratings	 for	 disease-	 and	

health-related	material	(Study	2.2).	In	short,	this	chapter	provides	the	evidence	that	health	

threats	motivate	inclusive	processing	of	specific	health-related	materials,	and	this	effect	is	

associated	with	an	increased	motivation	to	deal	with	the	target	threat.	 	

Creative	Defense	Ideation	under	Threats		

The	 highly	 focused	 and	 inclusive	 processing	 of	 specific	 threat-relevant	 information	

may	facilitate	the	generation	of	creative	threat	responses.	Chapter	3	systematically	tested	

the	 effects	 of	 threat	 exposure,	 threat	 features	 (the	 direction	 and	 nature	 of	 threats),	 and	

individual	 threat	 sensitivity	 on	 the	 generation	 of	 creative	 defense	 tactics.	 From	 the	

motivated	 focus	 account,	 it	 follows	 that	 threats	 may	 lead	 to	 increased	 creativity	 within	

threat-relevant	 domains,	 for	 example,	 when	 thinking	 of	 tactics	 to	 deal	 with	 threats.	

However,	 threats	 vary	 in	 nature,	 direction,	 and	 other	 features.	 According	 to	 theories	 on	

threat	management	systems,	threat-responding	is	adaptive:	It	is	highly	specific	and	varies	

as	 the	nature	and	 imminence	of	 the	 threat	 changes	 (Blanchard	et	 al.,	 2001;	Mobbs	et	 al.,	

2015).	For	 instance,	when	confronted	with	imminent	and	inescapable	threats,	 fight	 is	the	

most	 adaptive	 and	 likely	 response.	Accordingly,	 in	 this	 chapter	 the	basic	hypothesis	was	

tested	that	threats	may	differentially	influence	the	generation	of	creative	defensive	tactics	

as	a	function	of	(a)	exposure	to	threat	or	not	(Study	3.1-3.3),	(b)	whether	the	threats	were	

directed	towards	oneself	or	others	(Study	3.1	&	3.2),	 (c)	nature	(Study	3.2)	of	 the	threat,	

and	(d)	individual	differences	in	threat	sensitivity	(Study	3.3).	
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Chapter	3	 includes	three	studies	 in	which	participants	generated	tactics	to	deal	with	

possible	threats	while	pictures	emerged	on	the	screen	depicting	either	self-directed	threats	

(Study	 3.1-3.3),	 other-directed	 threats	 (Study	 3.1	 &	 3.2),	 or	 matching	 neutral	 control	

stimuli	 (Study	 3.1-3.3).	 Results	 across	 the	 three	 studies	 showed	 that	 rather	 than	 a	

generalized	 impact	on	 the	number	of	original	defense	 tactics,	 threat	exposure	 (both	self-	

and	other-directed	 threats	 as	 compared	 to	 the	neutral	 condition)	 selectively	 led	 to	more	

original	 fight	 tactics	 but	 less	 original	 risk	 assessment	 tactics,	 such	 as	 monitoring	 the	

immediate	environment	and	being	vigilant	(Study	3.1-3.3).	Moreover,	I	found	a	main	effect	

of	the	nature	of	threat	on	the	number	of	original	defensive	tactics:	an	exposure	to	human	as	

opposed	 to	 animal	 threats	motivated	 original	 cooperative	 tactics,	 including	 apology	 and	

negotiation	 (Study	 3.2).	 Given	 that	 fight	 is	 the	 most	 adaptive	 and	 likely	 response	 to	

imminent	 and	 inescapable	 threats	 (i.e.	 the	 threats	 participants	 were	 exposed	 to	 in	 the	

pictures;	Blanchard	et	al.,	2011;	Mobbs	et	al.,	2015)	and	language-based	tactics	only	make	

sense	 when	 people	 are	 confronted	 with	 human	 assaults,	 our	 findings	 thus	 imply	 that	

threats	 selectively	 promote	 the	 originality	 of	 certain	 types	 of	 tactics	 that	 are	 the	 most	

adaptive	 given	 the	 circumstances	 that	 people	 are	 in.	 However,	 threat	 direction	 did	 not	

evoke	 different	 levels	 of	 arousal	 and	 perceived	 self-relevance,	 and	 did	 not	 differentially	

influence	the	number	of	original	defensive	tactics	in	Study	3.1	&	3.2.	 	

Finally,	 threat	 exposure	 (vs.	 a	 neutral	 condition)	 stimulated	more	 original	 fight	 and	

flight	tactics	only	among	individuals	who	feel	especially	anxious	in	response	to	threats	(i.e.	

those	scoring	low	on	self-esteem;	Study	3.3).	This	finding	indicates	that	threats	enhanced	

creativity	 in	 adaptive	 defense	 categories	 only	 for	 those	who	 are	 especially	 vulnerable	 to	

threats	 and	 are	 thus	 strongly	motivated	 to	 neutralize	 the	 threats	 and	 regain	 safety.	 This	

suggests	 that	 motivational	 aspects	 rather	 than	 primed	 conceptual	 knowledge	 drive	 the	

effects	I	found	in	Chapter	3.	 	

Imminent	Threats	and	Creative	Threat-responding	 	

Threatening	circumstances	often	require	urgent	responding.	Chapter	4	further	sought	

to	 uncover	 under	 what	 circumstances	 and	 for	 whom	 threats	 associate	 with	 creative	

responding	when	a	single,	urgent	response	is	required.	In	this	chapter,	I	tested	the	effect	of	

two	factors	that	are	highly	relevant	in	urgent	threatening	situations,	threat	direction	(self-	

vs.	other-directed)	and	time	pressure,	as	well	as	individual	differences	in	threat	sensitivity	

(indicated	 by	 people’s	 avoidance	 temperament)	 on	 creative	 threat-responding.	

Participants	completed	several	trials	in	which	they	could	only	give	one	threat	response	to	a	
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presented	 threat.	 The	 threats	 were	 either	 self-directed	 or	 other-directed	 threats	 and	

participants	had	little	time	or	sufficient	time	to	generate	and	key	in	their	response.	 	

Because	 the	 level	 of	 avoidance	 motivation	 determines	 the	 level	 of	 threat-induced	

creativity	 (Baas	 et	 al.,	 2011;	 De	 Dreu	 &	 Nijstad,	 2008),	 I	 predicted	 that	 compared	 to	

other-directed	 threats,	 self-directed	 threats,	 which	 signals	 higher	 self-relevance	 and	

imminence,	 would	 lead	 to	 more	 creative	 responses.	 Unlike	 the	 null	 findings	 of	 threat	

direction	 in	 Study	 3.1	 and	 3.2	 where	 participants	 had	 ample	 time	 to	 generate	 multiple	

tactics,	 the	 results	 in	 this	 chapter	 confirmed	 this	 prediction	 and	 showed	 that	 threats	

directed	towards	oneself	motivated	more	original	threat	responses	than	threats	directed	to	

others.	 Furthermore,	 this	 was	 especially	 the	 case	 for	 people	 scoring	 high	 on	 avoidance	

temperament,	 which	 implies	 motivation	 plays	 an	 important	 role	 in	 explaining	 the	

enhancing	effect	of	threat	direction	on	threat-relevant	creativity.	

Regarding	 the	 effect	 of	 time	 pressure,	 I	 predicted	 that	 high	 time	 pressure	 would	

undermine	original	threat	responding	because	time	pressure	taxes	cognitive	resources	and	

interferes	 with	 the	 focused	 and	 effortful	 thinking	 that	 is	 essential	 for	 creative	

threat-responding.	Supporting	this	prediction,	I	observed	a	detrimental	effect	of	high	time	

pressure	 on	 creative	 responding	 under	 threats.	 In	 addition,	 creative	 threat	 responding	

seems	 to	 be	 influenced	 by	 time	pressure	 and	 threat	 direction	 in	 an	 additive	 rather	 than	

interactive	manner:	 the	 highest	 originality	 of	 threat	 responses	 emerged	 in	 people	 facing	

self-directed	 threats	 under	 low	 time	 pressure.	 This	 finding	 suggests	 that	 creative	 threat	

responding	is	more	likely	to	occur	when	people	are	more	motivated	to	manage	the	threat	

at	hand	and	have	sufficient	resources	at	their	disposal	for	creative	processing.	

Imminent	Threats	and	the	Selection	of	Creative	Responses	

Chapter	5	focuses	on	another	aspect	of	the	full	cycle	of	creative	problem	solving:	idea	

selection.	Although	generating	creative	threat-responses	is	important,	for	successful	threat	

management,	 the	 single	 best	 response	 must	 be	 identified	 and	 selected	 for	 further	

elaboration	and	 implementation.	The	goal	of	 this	 chapter	was	 to	examine	how	 imminent	

threats	 influence	 the	 selection	 of	 creative	 threat-responses.	 Threat	 direction	 and	 time	

pressure	 were	 manipulated	 as	 features	 of	 imminent	 threats.	 Participants	 facing	

self-directed	 or	 other-directed	 threats	 were	 asked	 to	 select	 one	 out	 of	 two	 alternative	

responses	that	differed	on	either	originality	(low	vs.	high)	or	usefulness	(low	vs.	high)	to	

deal	with	the	presented	threat.	They	did	so	under	high	or	low	time	pressure	(Study	5.1	and	
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5.2)	and	reported	 their	perceived	effectiveness	of	each	alternative	 response	 in	managing	

the	threats	(Study	5.2).	 	

First,	 I	 identified	 a	 strong	 tendency	 of	 people	 to	 select	 useful	 rather	 than	 original	

responses	 under	 threats.	 Moreover,	 time	 pressure	 did	 not	 exert	 a	 significant	 impact	 on	

response	selection	in	Study	5.1	and	5.2.	However,	results	of	the	two	studies	revealed	that	

compared	 to	 people	 facing	 other-directed	 threats,	 those	 confronted	 with	 self-directed	

threats	had	a	greater	preference	for	responses	that	are	truly	creative	(i.e.	both	original	and	

useful).	 This	 finding	 is	 consistent	 with	 the	 idea	 that	 threats	 promote	 threat-related	

creativity	 through	motivated	 focus;	 the	more	motivated	 people	 are,	 the	more	 likely	 the	

threat-related	creativity-effect	is	to	emerge.	More	important,	it	provides	the	first	evidence	

that	the	motivated	focus	account	pertains	not	only	to	the	idea	generation	process	but	also	

to	the	idea	selection	stage	of	creative	problem	solving.	 	

Furthermore,	 Study	 5.2	 showed	 that	 perceived	 effectiveness	 of	 high-original	 tactics	

played	 an	 important	 role	 in	 the	 relation	 between	 threat	 direction	 and	 creative	 response	

selection.	Compared	to	those	facing	other-directed	threats,	participants	facing	self-directed	

threats	perceived	high-original	responses	to	be	more	effective	in	dealing	with	the	threat	at	

hand	 and	 this	 increased	 perceived	 effectiveness	 explained	 their	 preference	 for	 creative	

responses.	This	 finding	highlights	the	adaptive	value	of	original	responses	 in	coping	with	

imminent	threats	and	its	role	in	explaining	the	selection	of	creative	tactics	in	response	to	

threats:	In	case	of	high	(vs.	low)	self-relevant	threats,	people	are	more	motivated	to	search	

for	a	way	to	better	protect	themselves,	and	creative	responses	are	selected	because	of	their	

effectiveness	in	managing	imminent	threats.	

Conclusion	

In	 this	 dissertation,	 I	 set	 out	 to	 better	 understand	 the	 threat-creativity	 relation.	

Although	 it	 is	 commonly	assumed	 that	 creativity	 is	undermined	 in	 the	 face	of	 threat,	 the	

empirical	studies	presented	in	this	dissertation	show	that	threats	do	not	have	a	generalized	

impact	 on	 creativity.	 Rather,	 they	 selectively	 enhance	 creativity	 that	 is	 relevant	 and	

functional	 in	managing	 the	 specific	 threat	 at	 hand.	Reduced	 creativity	may	only	occur	 in	

domains	that	are	deemed	irrelevant	in	dealing	with	the	threats	people	are	facing.	 	

This	dissertation	also	attests	to	the	crucial	role	of	motivation	for	the	domain-specific	

threat-relevant	 creativity	 effect	 to	 occur:	 threats	 promote	 threat-relevant	 creativity	

through	 a	 motivated	 focus	 on	 coping	 with	 the	 problematic	 situation	 at	 hand.	 Such	
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threat-induced	 motivated	 focus	 reveals	 itself	 in	 more	 original	 responses	 and	 greater	

preference	for	creative	tactics	when	threats	are	more	personally	relevant,	and	for	people	

that	 are	 especially	 sensitive	 and	 vulnerable	 to	 threats.	 In	 addition,	 this	motivated	 focus	

account	of	threat-relevant	creativity	applies	not	only	to	creative	idea	generation	but	also	to	

inclusive	 information	 processing	 and	 idea	 selection.	 The	 current	work	 thus	 implies	 that	

creativity	is	about	being	motivated	to	achieve	desired	goals,	and	it	is	such	motivated	focus	

that	underlies	the	creative	spark	in	the	dark.	
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Mensen	 worden	 soms	 geconfronteerd	 met	 bedreigingen:	 gebeurtenissen	 die	 een	 verlies	

van	bronnen	signaleren	(zoals	de	waardevolle	bezittingen,	relatie,	en	gezondheid	van	een	

persoon)	en	negatieve	persoonlijke	consequenties	kunnen	hebben	(Marks	&	Nesse,	1994;	

Staw	 et	 al.,	 1981).	 Voorbeelden	 hiervan	 zijn	 het	 delen	 van	 de	 lift	 met	 iemand	 die	 een	

besmettelijke	ziekte	heeft,	het	vast	zitten	in	een	defecte	trein	in	de	aanwezigheid	van	een	

persoon	met	 criminele	 intenties,	 of	de	mogelijkheid	om	buitengesloten	 te	worden	 in	een	

nieuwe	 werkomgeving.	 Wanneer	 mensen	 geconfronteerd	 worden	 met	 dergelijke	

bedreigingen,	kunnen	zij	baat	hebben	bij	creatieve	oplossingen:	nuttige	en	onvoorspelbare	

manieren	 om	 met	 de	 aanwezige	 dreiging	 om	 te	 gaan	 (Amabile,	 1983;	 Runco,	 2004).	

Creatieve	 oplossingen	 en	 strategieën	 zorgen	 er	 vaak	 voor	 dat	 de	 mogelijke	 negatieve	

gevolgen	van	een	dreiging	succesvol	verminderd	of	voorkomen	worden.	

Het	 belang	 van	 creatieve	 oplossingen	 voor	 het	 omgaan	 met	 bedreigingen	 is	

overduidelijk.	 Desalniettemin	 zijn	 de	 effecten	 van	 dreiging	 op	 creativiteit	 nog	 steeds	

onduidelijk.	 Eerder	 onderzoek	 heeft	 aangetoond	 dat	 dreigingen,	 en	 de	 angst	 en	

bezorgdheid	die	met	dreigingen	gepaard	gaan,	zowel	tot	een	toename	als	een	afname	van	

creativiteit	 kunnen	 leiden	 (Byron	 &	 Khazanchi,	 2011;	 Mehta	 &	 Zhu,	 2009;	 De	 Dreu	 &	

Nijstad,	2008).	Het	doel	van	deze	dissertatie	is	om	beter	te	begrijpen	hoe	dreiging	invloed	

uitoefent	op	creativiteit.	Ik	integreer	hiervoor	de	‘Motivated	Focus’	theorie	van	creativiteit	

met	theorieën	over	hoe	mensen	en	dieren	reageren	op	dreigingen.	Dit	stelt	mij	in	staat	om	

te	onderzoeken	wanneer,	waarom	en	voor	wie	creativiteit	bevorderd	of	verminderd	wordt	

door	bedreigingen.	Volgens	de	Motivated	Focus	theorie	vergroten	dreigingen	de	motivatie	

van	mensen	om	de	bedreiging	uit	de	weg	te	gaan	of	te	neutraliseren.	Dit	kan	resulteren	in	

verhoogde	creativiteit,	echter	alleen	op	gebieden	die	direct	relevant	zijn	voor	het	managen	

van	 de	 bedreiging	 (De	 Dreu	 &	 Nijstad,	 2008).	 Theorieën	 over	 hoe	 mensen	 reageren	 op	

dreiging	stellen	dat	verschillende	basale	gedragssystemen,	die	bijvoorbeeld	gericht	zijn	op	

het	 voorkomen	 van	 besmettelijke	 ziektes	 of	 de	 bescherming	 tegen	 fysieke	 aanvallen,	 elk	

een	 aparte	 functie	 hebben	 en	 flexibel	 kunnen	 worden	 ingezet.	 Elk	 systeem	 veroorzaakt	

specifieke	 cognities	 en	 gedragingen	 die	 toegesneden	 zijn	 op	 de	 bedreiging	 (Cosmides	&	

Tooby,	 1994;	 Neuberg	 et	 al.,	 2011;	 Schaller	 et	 al.,	 2007).	 Deze	 dreigingssystemen	 zijn	

bovendien	 gevoelig	 voor	 verschillende	 signalen	die	 van	bedreigingen	uitgaan	 en	worden	

voornamelijk	geactiveerd	als	de	persoon	erg	kwetsbaar	is	voor	de	bedreiging.	 	

Op	basis	van	de	integratie	van	deze	theoretische	perspectieven	voorspel	ik	dat	mensen	

die	 geconfronteerd	worden	met	bedreigingen	 creatief	 zullen	 zijn	 in	bedreigingsrelevante	



Samenvatting	

�173	

domeinen	doordat	ze,	dankzij	de	dreiging,	hun	aandacht	en	bronnen	zeer	gericht	inzetten.	

Daarnaast	 voorspel	 ik	 dat	 de	 creativiteit	 die	 door	 dreiging	 ontstaat,	 adaptief	 en	

toegesneden	 is	 op	 de	 specifieke	 eigenschappen	 van	 de	 dreiging	 (bijv.	 de	 richting	 van	 de	

dreiging),	 de	 bronnen	 die	 iemand	 heeft	 (bijv.	 de	 tijd	 om	 te	 reageren);	 en	 de	

persoonskenmerken	 van	 de	 bedreigde	 personen	 (bijv.	 individuele	 verschillen	 in	

dreigingsgevoeligheid).	Uit	dit	algemene	principe	heb	ik	toetsbare	hypotheses	afgeleid	die	

onderzocht	 zijn	 in	 het	 kader	 van	 intrapersoonlijke	 bedreigingen	 (bijv.	

gezondheidsdreigingen)	 en	 interpersoonlijke	 bedreigingen	 (bijv.	 geweldspleging).	 Ik	 heb	

hierbij	 gekeken	naar	 de	 verschillende	 fasen	 van	 creativiteit:	 van	het	 inclusief	 verwerken	

van	 informatie,	 het	 bedenken	 van	 verdedigingstactieken,	 tot	 de	 evaluatie	 en	 selectie	 van	

manieren	om	met	de	bedreiging	om	te	gaan.	 	

Bedreigingen	en	Inclusieve	Informatieverwerking	

In	 Hoofdstuk	 2	 wordt	 besproken	 wanneer	 gezondheidsdreigingen	 tot	 inclusieve	

informatieverwerking	leiden.	Omdat	bedreigende	reacties	domeinspecifiek	en	gefocust	zijn,	

werd	voorspeld	dat	 zelfrelevante	gezondsheidsdreigingen	mensen	zal	motiveren	om	hun	

aandacht	 te	 richten	 op	 informatie	 die	 relevant	 is	 voor	 gezondheid,	 terwijl	 irrelevante	

informatie	grotendeels	genegeerd	wordt.	Als	gevolg	hiervan	zal	 gezondheidsgerelateerde	

informatie	 meer	 inclusief	 verwerkt	 worden,	 en	 zal	 informatie	 die	 irrelevant	 is	 voor	 de	

gezondheid	 minder	 inclusief	 worden	 verwerkt.	 Deze	 voorspelling	 is	 in	 twee	 studies	

getoetst.	 Studenten	 lazen	 information	 over	 de	 negatieve	 gevolgen	 van	 alcoholmisbruik	

voor	 henzelf	 (hoge	 zelfrelevantie)	 of	 voor	 ouderen	 (lage	 zelfrelevantie,	 Studie	 2.1),	 of	 ze	

bekeken	 plaatjes	 met	 symptomen	 van	 besmettelijke	 ziektes	 (gezondheidsdreiging)	 of	

gewelddadige	 personen	 (geweldsdreiging,	 Studie	 2.2).	 Cognitieve	 inclusiviteit	 werd	

gemeten	met	een	taak	waarbij	deelnemers	werd	gevraagd	om	te	beoordelen	in	welke	mate	

een	 bepaald	 voorbeeld	 (bijv.	 een	 telefoon)	 representatief	 is	 voor	 een	 bepaalde	 categorie	

(bijv.	meubels).	Om	te	bepalen	of	de	door	dreiging	veroorzaakte	inclusiviteit	geassocieerd	

is	 met	 een	 toename	 in	 motivatie	 om	 met	 de	 bedreiging	 om	 te	 gaan,	 werden	 tevens	

individuele	verschillen	gemeten	met	betrekking	tot	chronische	en	actuele	zorgen	over	het	

oplopen	van	besmettelijke	ziektes	(Studie	2.2).	 	

De	 resultaten	 tonen	 aan	 dat	 hoge	 (i.t.t.	 lage)	 zelfrelevante	 gezondheidsdreigingen	

leidden	 tot	 minder	 inclusieve	 informatieverwerking	 van	 gezondheidsirrelevante	

informatie	 (bijv.	 informatie	 over	 voertuigen	 en	 meubels),	 maar	 niet	 van	

gezondheidsrelevante	informatie	(bijv.	gezondheidszorg	en	stresssymptomen,	Studie	2.1).	
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Bovendien	 werd	 gevonden	 dat	 vergeleken	 met	 zelfrelevante	 geweldsdreigingen,	

zelfrelevante	 gezondheidsdreigingen	 over	 besmettelijke	 ziektes	 ervoor	 zorgden	 dat	

mensen	informatie	over	deze	specifieke	bedreiging	(bijv.	de	besmettingsbron)	inclusiever	

verwerkten.	Daar	stond	tegenover	dat	geweldsdreigingen	er	juist	voor	zorgden	dat	mensen	

relatief	meer	informatie	inclusief	verwerkten	die	betrekking	had	op	geweld	(bijv.	wapens)	

(Studie	 2.2).	 Daarnaast	 bleek	 uit	 Studie	 2.2	 dat	 de	 door	 bedreiging	 veroorzaakte	

informatieverwerking	 toegesneden	 was	 op	 de	 specifieke	 dreiging:	 zelfrelevante	

gezondheidsdreigingen	over	besmettelijke	ziektes	zorgden	voor	inclusieve	verwerking	van	

informatie	 met	 betrekking	 tot	 deze	 besmettelijke	 ziektes	 en	 niet	 van	 informatie	 met	

betrekking	 tot	 andere	 bedreigingen,	 zoals	 geweldsdreigingen	 of	 zelfs	 minder	 relevante	

gezondheidsdreigingen	(bijv.	geestelijke	gezondheid).	Deze	bevinding	sluit	goed	aan	bij	de	

theorie	 dat	 dreigingssystemen	 functioneel	 verschillende	 systemen	 zijn	 die	 adaptieve	

responsen	faciliteren	voor	specifieke	bedreigingen.	 	

Volgens	 de	 Motivated	 Focus	 theorie,	 speelt	 de	 motivatie	 voor	 het	 omgaan	 met	

dreigingen	een	cruciale	rol	in	het	inclusief	verwerken	van	dreigingsrelevante	informatie.	In	

overeenstemming	 hiermee	werd	 voorspeld	 dat	 inclusieve	 informatieverwerkingseffecten	

in	het	bijzonder	zouden	optreden	bij	mensen	die	zich	kwetsbaar	voelen	voor	de	specifieke	

dreiging.	 Inderdaad	 vonden	 we,	 ondanks	 dat	 alle	 deelnemers	 in	 Studie	 2.1	 dezelfde	

gezondheidsgerelateerde	 informatie	 kregen,	 dat	 hogere	 inclusieve	 informatieverwerking	

van	dreigingsrelevante	informatie	vooral	voorkwam	als	de	persoonlijke	relevantie	van	de	

dreiging	 hoog	 was.	 Daarnaast	 vonden	 we	 dat	 chronische	 zorgen	 (i.t.t.	 kennis)	 over	

besmettelijke	 ziektes	 verband	 hielden	met	 hogere	 cognitieve	 inclusiviteitsbeoordelingen	

van	gezondheids-	 en	 ziektegerelateerde	 informatie	 (Studie	2.2).	Hiermee	ondersteunt	dit	

hoofdstuk	 de	 aanname	 dat	 gezondheidsdreigingen	 de	motivatie	 verhogen	 om	 specifieke	

gezondheidsgerelateerde	informatie	inclusief	te	verwerken	en	dat	dit	effect	geassocieerd	is	

met	een	toegenomen	motivatie	om	de	bedreiging	aan	te	pakken.	 	

Creatieve	Defensieve	Ideeëngeneratie	onder	Bedreiging	

De	 gefocuste	 en	 inclusieve	 verwerking	 van	 dreigingsrelevante	 informatie	 zou	 het	

bedenken	van	creatieve	reacties	op	bedreigingen	kunnen	faciliteren.	In	Hoofdstuk	3	werd	

systematisch	 onderzocht	 wat	 de	 effecten	 zijn	 van	 blootstelling	 aan	 een	 dreiging,	 de	

eigenschappen	 van	 de	 dreiging	 (de	 richting	 en	 de	 aard	 van	 de	 dreiging),	 en	 individuele	

verschillen	 in	dreigingsgevoeligheid	op	de	productie	van	creatieve	verdedigingstactieken.	

Vanuit	de	‘Motivated	Focus’	theorie	volgt	dat	bedreigingen	tot	een	toename	van	creativiteit	
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kunnen	 leiden	 binnen	 dreigingsrelevante	 domeinen,	 zoals	 het	 denken	 aan	 tactieken	 om	

met	de	bedreiging	om	te	gaan.	Echter,	bedreigingen	verschillen	in	aard,	richting	en	andere	

eigenschappen.	 Volgens	 theorieën	 over	 dreigingssystemen	 zijn	 reacties	 op	 een	 dreiging	

adaptief:	 Ze	 zijn	hoogst	 specifiek	en	 toegesneden	op	het	 type	bedreiging	en	de	nabijheid	

van	 de	 dreiging	 (Blanchard	 et	 al.,	 2001;	 Mobbs	 et	 al.,	 2015).	 Bijvoorbeeld,	 als	 iemand	

confronteert	wordt	met	een	nabije	dreiging	die	niet	meer	te	ontwijken	valt,	 is	vechten	of	

strijden	 de	 meest	 adaptieve	 en	 waarschijnlijke	 reactie.	 In	 dit	 hoofdstuk	 werd	 de	 basale	

hypothese	getoetst	dat	de	specifieke	invloed	van	dreigingen	op	de	productie	van	creatieve	

verdedigingstactieken	 afhangt	 van	 (a)	 het	 feit	 of	 iemand	 blootgesteld	 wordt	 aan	 een	

dreiging	of	niet	(Studie	3.1-3.3),	(b)	het	feit	of	de	dreiging	gericht	is	op	jezelf	of	op	iemand	

anders	 (Studie	 3.1	 en	 3.2),	 (c)	 de	 aard	 van	 de	 dreiging	 (Studie	 3.2)	 en	 (d)	 individuele	

verschillen	in	dreigingsgevoeligheid	(Studie	3.3).	

Hoofdstuk	 3	 omvat	 drie	 studies	 waarin	 deelnemers	 tactieken	 bedachten	 om	 om	 te	

gaan	met	mogelijke	dreigingen,	terwijl	op	een	scherm	plaatjes	verschenen	van	dreigingen	

die	op	de	deelnemer	zelf	gericht	waren	(Studie	3.1-3.3),	van	dreigingen	die	op	een	ander	

gericht	waren	 (Studie	3.1	&	3.2),	of	van	 inhoudelijk	vergelijkbare	controlestimuli	 (Studie	

3.1-3.3).	De	resultaten	van	de	drie	studies	toonden	aan	dat	de	invloed	van	de	blootstelling	

aan	 dreiging	 op	 het	 bedenken	 van	 originele	 verdedigingstactieken	 zeer	 specifiek	 is:	 de	

blootstelling	 aan	 een	 dreiging	 (zowel	 zelfgerichte	 als	 op	 een	 ander	 gerichte	 dreiging	

vergeleken	met	de	 controleconditie)	 leidde	 specifiek	 tot	originelere	vechttactieken,	maar	

minder	 originele	 risicoanalysetactieken,	 zoals	 het	 in	 de	 gaten	 houden	 van	 de	 directe	

omgeving	 (Studie	 3.1-3.3).	 Daarnaast	werd	 een	 hoofdeffect	 van	 de	 aard	 van	 de	 dreiging	

gevonden:	 de	 blootstelling	 aan	 menselijke	 dreigingen	 leidde	 tot	 meer	 originele	

coöperatieve	tactieken,	waaronder	het	uiten	van	verontschuldigingen	en	het	aangaan	van	

onderhandelingen,	dan	de	blootstelling	aan	dierlijke	dreigingen	(Studie	3.2).	Gegeven	dat	

vechten	 de	 meest	 adaptieve	 en	 waarschijnlijke	 reactie	 is	 op	 nabije	 en	 onontkoombare	

dreigingen	(i.e.,	de	dreigingen	waaraan	deelnemers	werden	blootgesteld	in	de	plaatjes)	en	

op	 taal	 gebaseerde	 tactieken	 alleen	 zinvol	 zijn	wanneer	mensen	 geconfronteerd	worden	

met	 menselijke	 dreigingen,	 impliceren	 deze	 bevindingen	 dat	 dreigingen	 specifiek	 de	

originaliteit	 bevorderen	 van	 tactieken	 die	 het	 meest	 zinvol	 zijn	 gegeven	 de	

omstandigheden	 waarin	 mensen	 zich	 bevinden.	 De	 richting	 van	 de	 dreiging	 had	 echter	

noch	effect	op	de	ervaren	spanning	en	zelfrelevantie	van	de	dreigingen	in	de	plaatjes,	noch	

op	het	aantal	originele	verdedigingstactieken	in	Studie	3.1	en	3.2.	
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Tot	 slot	 stimuleerde	 de	 blootstelling	 aan	 dreigingen	 (t.o.v.	 een	 controleconditie)	

originelere	vecht-	en	vluchttactieken	 in	 individuen	die	zich	bijzonder	angstig	voelen	naar	

aanleiding	 van	 dreigingen	 (i.e.,	 zij	 die	 laag	 scoren	 op	 zelfvertrouwen;	 Studie	 3.3).	 Deze	

bevinding	 wijst	 erop	 dat	 dreigingen	 de	 creativiteit	 verhogen	 in	 adaptieve	

verdedigingscategorieën	 in	personen	die	bijzonder	vatbaar	zijn	voor	dreiging,	en	die	dus	

sterk	gemotiveerd	zijn	om	de	dreiging	te	neutraliseren	en	hun	veiligheid	te	herwinnen.	Dit	

suggereert	dat	de	effecten	die	ik	vond	in	Hoofdstuk	3	worden	gedreven	door	motivatie	in	

plaats	van	geprimede	conceptuele	kennis.	

Creatieve	Reacties	op	Urgente	Dreigingen		

Bedreigende	 omstandigheden	 vereisen	 vaak	 een	 snelle	 reactie.	 Hoofdstuk	 4	 had	 als	

doel	te	ontdekken	onder	welke	omstandigheden	en	voor	wie	dreigingen	gepaard	gaan	met	

creatieve	reacties	als	één	enkele,	urgente	respons	vereist	 is.	 In	dit	hoofdstuk	testte	 ik	het	

effect	op	creatieve	reacties	van	twee	factoren	die	zeer	relevant	zijn	in	urgente	bedreigende	

situaties,	 de	 richting	 van	 de	 dreiging	 (zelfgericht	 of	 op	 een	 ander	 gericht)	 en	 tijdsdruk,	

alsook	 het	 effect	 van	 individuele	 verschillen	 in	 de	 gevoeligheid	 voor	 dreiging	 (gemeten	

door	 de	 vermijdingsmotivatie	 van	 mensen	 vast	 te	 stellen).	 Deelnemers	 gaven	 voor	

verschillende	 dreigingen	 aan	 hoe	 ze	 op	 de	 specifieke	 dreiging	 zouden	 reageren.	 De	

dreigingen	 waren	 ofwel	 op	 henzelf	 ofwel	 op	 een	 ander	 gericht	 en	 deelnemers	 hadden	

weinig	tijd	of	voldoende	tijd	om	hun	reactie	te	bedenken	en	in	te	typen.	

Omdat	 de	 mate	 van	 vermijdingsmotivatie	 het	 niveau	 van	 de	 door	 dreiging	

veroorzaakte	creativiteit	bepaalt	(Baas	et	al.,	2011;	De	Dreu	&	Nijstad,	2008),	voorspelde	ik	

dat,	 vergeleken	met	 dreigingen	die	 op	 een	 ander	 gericht	 zijn,	 zelfgerichte	 dreigingen	die	

meer	 zelfrelevantie	 en	 nabijheid	 signaleren,	 zouden	 leiden	 tot	 meer	 creatieve	 reacties.	

Hoewel	 de	 richting	 van	 de	 dreiging	 in	 Studie	 3.1	 en	 3.2	 geen	 effect	 had,	 werd	 deze	

voorspelling	 wel	 ondersteund	 in	 Studie	 3.	 Mogelijk	 treden	 effecten	 van	 richting	 niet	 op	

wanneer	 de	 dreiging	 minder	 urgent	 en	 centraal	 is	 of	 als	 ze	 ruim	 de	 tijd	 hebben	 om	

meerdere	 verdedigingstactieken	 te	 bedenken.	 Bovendien	 leidden	 zelfgerichte	 dreigingen	

vooral	 tot	 meer	 originele	 dreigingsresponsen	 dan	 dreigingen	 die	 op	 een	 ander	 gericht	

waren	bij	mensen	die	hoog	scoorden	op	vermijdingsmotivatie.	Dit	suggereert	dat	motivatie	

een	belangrijke	rol	speelt	in	de	verklaring	van	de	stimulerende	effecten	van	de	richting	van	

dreiging	op	dreigingsrelevante	creativiteit.	 	

Wat	 betreft	 het	 effect	 van	 tijdsdruk	 voorspelde	 ik	 dat	 een	 hoge	 tijdsdruk	 originele	

reacties	op	dreigingen	zou	ondermijnen,	omdat	tijdsdruk	cognitieve	bronnen	belast	en	het	
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gefocuste	 en	 inspannende	 denken	 verstoort	 dat	 essentieel	 is	 voor	 creatief	 reageren	 op	

dreigingen.	In	lijn	met	deze	voorspelling	vond	ik	een	nadelig	effect	van	tijdsdruk	op	creatief	

reageren	 onder	 dreiging.	 Tot	 slot	 lijkt	 de	 invloed	 van	 tijdsdruk	 en	 de	 richting	 van	 de	

dreiging	 op	 creatieve	 reacties	meer	 additief	 dan	 interactief	 van	 aard	 te	 zijn:	 de	 hoogste	

originaliteit	 van	 dreigingsresponsen	 trad	 op	 in	 mensen	 die	 werden	 geconfronteerd	 met	

zelfgerichte	 dreigingen	 onder	 lage	 tijdsdruk.	 Deze	 bevinding	 suggereert	 dat	 creatieve	

dreigingsresponsen	waarschijnlijker	zijn	wanneer	mensen	meer	gemotiveerd	zijn	om	met	

de	dreiging	om	te	gaan	en	wanneer	ze	voldoende	bronnen	tot	hun	beschikking	hebben	om	

creatief	te	denken.	

Urgente	Dreigingen	en	de	Selectie	van	Creatieve	Responsen	

Hoofdstuk	5	is	gericht	op	een	andere	fase	van	het	creatief	oplossen	van	problemen:	de	

selectie	van	ideeën.	Hoewel	het	genereren	van	mogelijke	creatieve	reacties	op	een	dreiging	

belangrijk	 is,	 moet	 vervolgens	 wel	 de	 beste	 respons	 worden	 geïdentificeerd	 en	

geselecteerd	om	succesvol	met	de	bedreiging	om	te	gaan.	Het	doel	in	dit	hoofdstuk	was	om	

te	onderzoeken	hoe	urgente	dreigingen	de	selectie	van	creatieve	reacties	beïnvloeden.	De	

richting	van	de	dreiging	 en	 tijdsdruk	werden	gemanipuleerd	als	 kenmerken	van	urgente	

dreigingen.	 Deelnemers	 die	 geconfronteerd	werden	met	 dreigingen	 die	 op	 henzelf	 of	 op	

een	 ander	 gericht	 waren	 werd	 gevraagd	 om	 een	 van	 twee	 mogelijke	 responsen	 te	

selecteren	die	van	elkaar	verschilden	in	originaliteit	(laag	vs.	hoog)	of	bruikbaarheid	(laag	

vs.	hoog).	Ze	deden	dit	onder	hoge	of	lage	tijdsdruk	(Studie	5.1	en	5.2)	en	ze	rapporteerden	

de	waargenomen	effectiviteit	van	iedere	alternatieve	reactie	om	met	de	dreigingen	om	te	

gaan	(Studie	5.2).	

Allereerst	identificeerde	ik	een	sterke	neiging	van	mensen	om	bruikbare	in	plaats	van	

originele	 responsen	 te	 selecteren	 onder	 bedreigende	 omstandigheden.	 Daarnaast	 had	

tijdsdruk	 geen	 significante	 invloed	 op	 de	 selectie	 van	 reacties	 in	 Studie	 5.1	 en	 5.2.	 De	

resultaten	 lieten	echter	wel	zien	dat,	vergeleken	met	mensen	die	geconfronteerd	werden	

met	 dreigingen	 die	 op	 anderen	 gericht	 waren,	 degenen	 die	 geconfronteerd	 werden	met	

zelfgerichte	 dreigingen	 een	 sterkere	 voorkeur	 hadden	 voor	 creatieve	 reacties	 (i.e.,	 die	

zowel	 origineel	 als	 bruikbaar	 zijn).	 Deze	 bevinding	 komt	 overeen	 met	 het	 idee	 dat	

dreigingsgerelateerde	 creativiteit	 stoelt	 op	 motivatie:	 Als	 gevolg	 van	 meer	 zelfrelevante	

bedreigingen	 (dreigingen	 die	 op	 henzelf	 i.t.t.	 anderen	 gericht	 zijn),	 kiezen	 mensen	 voor	

meer	creatieve	reacties	om	met	de	dreiging	om	te	gaan.	Bovendien	tonen	deze	bevindingen	

aan	dat	dreigingsgerelateerde	creativiteit	niet	alleen	tot	uiting	komt	in	genereren	maar	ook	
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in	het	selecteren	van	creatieve	ideeën.	

Daarnaast	toonde	Studie	5.2	aan	dat	de	waargenomen	effectiviteit	van	hoog	originele	

tactieken	een	belangrijke	rol	speelde	in	de	relatie	tussen	de	richting	van	de	dreiging	en	de	

selectie	van	creatieve	reacties.	Vergeleken	met	deelnemers	die	geconfronteerd	werden	met	

dreigingen	die	op	een	ander	gericht	waren,	zagen	deelnemers	die	geconfronteerd	werden	

met	 zelfgerichte	 dreigingen	 originele	 responsen	 als	meer	 effectief	 in	 het	 omgaan	met	 de	

urgente	dreiging	en	verklaarde	deze	verhoogde	effectiviteit	 hun	voorkeur	voor	 creatieve	

responsen.	Deze	bevinding	benadrukt	de	adaptieve	waarde	van	originele	responsen	in	het	

omgaan	met	 op	 handen	 zijnde	 dreigingen.	 In	 het	 geval	 van	 hoog	 (vs.	 laag)	 zelfrelevante	

dreigingen	zijn	mensen	meer	gemotiveerd	om	te	zoeken	naar	een	manier	om	zichzelf	beter	

te	beschermen,	 en	 creatieve	 responsen	worden	geselecteerd	vanwege	hun	effectiviteit	 in	

het	omgaan	met	naderende	dreigingen.	

Conclusie	

In	deze	dissertatie	had	ik	als	doel	om	de	relatie	tussen	dreiging	en	creativiteit	beter	te	

begrijpen.	 Hoewel	 vaak	 wordt	 verondersteld	 dat	 de	 creativiteit	 van	 mensen	 in	 de	

aanwezigheid	 van	 dreigingen	 ondermijnd	 wordt,	 laten	 de	 empirische	 studies	 in	 deze	

dissertatie	 zien	 dat	 dreigingen	 geen	 algemene	 (positieve	 dan	 wel	 negatieve)	 invloed	

hebben	op	 creativiteit.	 In	plaats	daarvan	 lijken	dreigingen	 specifiek	 creatieve	uitingen	 te	

verhogen	die	 relevant	en	 functioneel	 zijn	 in	de	omgang	met	de	 specifieke	dreigingen.	De	

creativiteit	 van	 mensen	 zou	 echter	 wel	 verminderd	 kunnen	 worden	 in	 domeinen	 die	

minder	relevant	zijn	gegeven	de	dreiging	waarmee	mensen	geconfronteerd	worden.	 	

Deze	 dissertatie	 bevestigt	 ook	 dat	 motivatie	 een	 cruciale	 rol	 speelt	 in	

dreigingsrelevante	creativiteit:	dreigingen	bevorderen	dreigingsrelevante	creativiteit	door	

een	 verhoogde	 motivatie	 en	 focus	 op	 het	 managen	 van	 de	 problematische	 situatie.	 Een	

dergelijke,	 door	 dreiging	 opgeroepen	 motivatie	 en	 focus	 uit	 zich	 in	 meer	 originele	

responsen	 en	 een	 sterkere	 voorkeur	 voor	 creatieve	 tactieken	 wanneer	 dreigingen	meer	

persoonlijk	 relevant	 zijn,	 en	 voor	mensen	 die	 bijzonder	 gevoelig	 en	 kwetsbaar	 zijn	 voor	

dreigingen.	Daarnaast	is	deze	dreigingsrelevante	creativiteit	niet	alleen	van	toepassing	op	

het	genereren	van	ideeën,	maar	ook	op	inclusieve	informatieverwerking	en	het	selecteren	

van	ideeën.	De	huidige	dissertatie	impliceert	dus	dat	creativiteit	draait	om	de	motivatie	om	

gewenste	 doelen	 te	 bereiken	 en	 dat	 motivatie	 en	 focus	 ten	 grondslag	 liggen	 aan	 een	

creatieve	geest	in	het	nauw.	
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