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Executi ve summary
With	 the	 introducti	on	of	 the	Quadruple	Aim	at	Philips,	healthcare	staff		experience	 is	 recognized	
as	an	 important	health	system	performance	 indicator.	Engaged	healthcare	employees	are	related	
to	 retenti	on,	 pati	ent-centered	 care,	 high	 pati	ent	 safety	 and	 improved	 quality	 of	 care	 provided.	
However,	burnout	seems	 to	be	a	common	phenomenon	among	healthcare	personnel.	Especially	
employees	from	radiology	departments	are	prone	to	developing	burnout	symptoms.	This	does	not	
only	have	negati	ve	consequences	for	the	individual’s	well-being	and	the	organizati	ons’	performance,	
but	also	negati	vely	aff	ects	the	quality	of	pati	ent	care.	

As	Millennials	are	the	 least	engaged	generati	on	but	will	 take	up	75	per	cent	of	the	workforce	 in	
2025,	this	thesis	proposes	soluti	ons	on	how	Philips	might	support	Millennial	healthcare	employees	
within	radiology	departments	to	enhance	engagement	in	2030.	This	has	been	done	by	extensive	
research	on	how	to	create	an	employee	experience	that	enhances	engagement,	how	this	looks	like	
for	Millennials	at	radiology	in	the	future	and	exploring	the	opportuniti	es	for	Philips	to	support	this.

Field	research	revealed	that	technologists	mainly	value	involvement	in	the	workfl	ow,	department	and	
hospital.	This	can	be	enhanced	by	giving	them	more	responsibility	based	on	interests,	experiences	
and	knowledge	that	they	build	up	during	their	job.	This	means	that	in	the	future,	technologists	will	
have	tailored	roles	(e.g.	management-expert,	pati	ent	care-expert	and	technology-expert)	and	could	
take	over	tasks	of	radiologists	and	residents.

Residents	mainly	value	staff  equality	that	creates	an	open	and	safe	learning	environment.	This	can	
be	enhanced	by	structuring	the	supervision	and	assessment	and	by	tailoring	their	learning	pathway.	
This	means	that	in	the	future,	they	will	have	personalized	learning	pathways	which	are	tailored	to	
their	needs	and	learning	preferences.

Radiologists	mainly	value	being	result-driven	 to	defi	ne	diagnoses	as	soon	as	possible.	This	can	be	
enhanced	by	technology	support	 in	 the	workfl	ow	and	 in	 the	 interpretati	on	of	scans	and	 images.	
This	means	that	in	the	future,	technology	will	take	over	simple	tasks	and	will	enable	a	more	effi		cient	
workfl	ow	for	radiologists	who	will	have	more	ti	me	to	focus	on	complex	cases	and	collaborati	on	with	
other	physicians.

Based	 on	 these	 fi	ndings,	 fi	ve	 service	 propositi	ons	 are	 designed	 on	 how	 Philips	 might	 support	
the	Millennial	 employees	 at	 radiology	 in	 the	 future	 to	 enhance	 their	 engagement.	 Four	 service	
propositi	ons	 are	 created	 during	 a	 creati	ve	 workshop	 with	 Philips	 employees.	 As	 confi	denti	al	
informati	on	was	used	in	this	workshop,	these	four	service	propositi	ons	are	considered	confi	denti	al.	
One	service	propositi	on	is	created	based	on	an	individual	brainstorm	and	insights	from	the	project	
and	is	applicable	to	all	roles	within	radiology:

As	the	roles	of	radiology	employees	will	change	into	becoming	more	visible	and	specialized	
based	on	preferences	and	technology	support,	 it	 is	necessary	to	have	a	clear	overview	of	
all	employees	to	sustain	the	employee	engagement	within	the	employee,	department	and	
hospital	workfl	ow.	This	 can	 be	 supported	 by	 “a personalized planning that helps radiology 
employees who want to defi ne diagnoses as soon as possible, be involved in the workfl ow, 
department and hospital, and want to learn in an open and safe learning environment by allocati ng 
employees correctly based on their tailored tasks and managing the workfl ow effi  ciency.”

Executi ve summary



All	fi	ndings	of	this	thesis	are	presented	 in	the	format	of	a	roadmap	where	the	design	 innovati	on	
elements	 are	 visualized:	 the	 changing	 role	 of	 radiology	 in	 the	 future,	 the	 employee	 values,	 the	
future	 scenarios	 and	 the	 service	 propositi	ons.	 These	 propositi	ons	 will	 serve	 as	 inspirati	on	 for	
projects	or	research	initi	ati	ves	for	Philips	to	conti	nue	with.	However,	the	next	steps	for	Philips	are	
to	validate	these	service	propositi	ons	with	radiology	employees	to	explore	the	desirability.	Besides,	
these	service	propositi	ons	need	to	be	validated	based	on	feasibility	and	viability	within	Philips	and	
should	be	benchmarked	to	other	health	technology	companies	as	well	as	companies	that	provide	
educati	onal	services	within	healthcare.
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Reading guide
This	 reading	guide	 shows	an	overview	of	 the	 report	 to	assist	while	 reading.	Each	chapter	 starts	
with	a	small	 introducti	on	to	explain	the	topic	and	what	to	expect.	At	the	end	of	every	chapter,	a	
conclusion	is	writt	en	that	highlights	the	most	important	fi	ndings.

VALUE BASED HEALTHCARE
A	method	which	 is	 focused	on	maximizing	 the	
value	of	care	for	pati	ents	and	reduce	the	costs	
of	healthcare.	In	simple	words:	the	pati	ents	are	
central.

VALUE BASED IMAGING
The	fi	rst	contributi	on	of	radiology	(interpreti	ng	
images and scans to establish the diagnoses for 
pati	ents)	to	value	based	healthcare.

EMPLOYEE VALUES
A	 specifi	c	 value	 of	 employees	 that	 fulfi	ls	 an	
unmet	need	or	solves	a	dilemma	in	the	future.	
In	 this	 thesis:	 the	 radiologists,	 residents	 and	
technologists	from	the	Millennial	generati	on.

WORK ENVIRONMENT
The	physical	surrounding	where	and	how	people	
work	 (together).	 In	 this	 thesis:	 the	 hospital	
environment	of	radiology	employees.

FUTURE VISION
An	 expression	 of	 a	 desired	 future	 where	 it	
provides	 a	 strategic	 reference	 point.	 In	 this	
thesis:	 a	 future	 vision	 based	 on	 the	 employee	
values	and	the	future	of	radiology.

FUTURE SCENARIO
An	alternati	ve	view	on	the	future.	In	this	thesis:		
the	workfl	ow	of	radiology	employees.	

VALUE PROPOSITION
An	 innovati	on,	 service,	 or	 feature	 intended	
to	 make	 a	 product	 or	 service	 att	racti	ve	 to	
customers.	 In	 this	 thesis:	 service	 propositi	ons	
for	radiology	employees.

ROADMAP
A	visual	portray	of	design	 innovati	on	elements	
plott	ed	on	a	ti	meline.

JD-R Model Job	Demands-Resources	Model
DI  Diagnosti	c	Imaging
PACS  Picture	Archiving	and	Communicati	on	System
HIX  Healthcare	Informati	on	X-change
AI  Arti	fi	cial	Intelligence

CONCLUSIONS
For the fast readers. The outlined text at the end of the chapter contains the most 
important decisions, insights and conclusions which contributed most to the fi nal 
deliverable.

Reading guide
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This	 chapter	 provides	 an	 introducti	on	 on	 the	 relevance	 of	 this	 graduati	on	
project.	First	of	all,	Royal	Philips	as	a	company	and	the	Research	department	
will	be	 introduced.	Philips	Research,	specifi	cally	Health	Services	&	Soluti	ons,	
initi	ated	this	graduati	on	project.	The	problem	statement	will	be	explained	and	
an	outline	of	the	graduati	on	project	will	be	provided.		

1 Introducti on
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1.1 About Royal Philips
Royal	 Philips	 is	 a	 global	 leader	 in	 health	 technology	 and	
headquartered	 in	Amsterdam,	 The	 Netherlands.	 They	 focus	
on	 improving	 people’s	 lives	 and	 achieving	 bett	er	 healthcare	
outcomes	 throughout	 the	 health	 conti	nuum,	 from	 healthy	
living	 and	 preventi	on	 to	 diagnosti	cs,	 treatment	 and	 home	
care,	see	fi	gure	1.	Philips	makes	use	of	advanced	technologies	
and	 deep	 insights	 in	 clinical	 applicati	ons	 and	 the	 needs	 of	
customers	 to	develop	 integrated	 soluti	ons.	They	are	market	
leader	 in	 the	 area	 of	 diagnosti	c	 imaging,	 image-driven	
treatments,	medical	IT	applicati	ons,	pati	ent	monitoring,	home	
care	 systems	 and	 consumer	 health	 applicati	ons	 (Philips,	
2019a).	They	have	a	multi	nati	onal	workforce	of	approximately	
77,000	 employees,	 globally	 present	with	 sales	 and	 services	
in	more	than	100	countries	worldwide	with	a	sales	of	€18.1	
billion	in	2018	(Philips,	2019a).

PHILIPS RESEARCH
Philips	Research	is	one	of	the	departments	within	Philips	that	
helps	 improve	 the	quality	of	 lives	by	developing	meaningful	
and	 oft	en	 breakthrough	 soluti	ons	 based	 on	 people’s	 needs.	
They	are	operati	ng	at	the	front	end	of	the	innovati	on	process,	
which	means	 that	 their	 experti	se	 covers	 areas	 ranging	 from	
identi	fying	 and	 interpreti	ng	 trends	 to	 ideati	on,	 technology	
and	concept	development	and	–	 if	 required	–	fi	rst-of-a-kind	
product	development.	

One	 division	 within	 Philips	 Research	 is	 Health	 Services	 &	
Soluti	ons,	 see	fi	gure	2.	This	department	creates	data-driven	
innovati	on	 services	 and	 soluti	ons	 that	 enable	 healthcare	

providers	 to	 deliver	 improved	 outcomes	 at	 lower	 cost	with	
improved	pati	ent	and	employee	sati	sfacti	on.	At	the	moment,	
this	 division	 is	 also	 focusing	 on	 educati	onal	 services	 for	
radiology	 departments.	 The	 educati	onal	 service	 project	
concentrates	on	using	data	to	trigger,	create	and	measure	(the	
impact	of)	educati	onal	services.	

QUADRUPLE AIM
In	order	for	Philips	to	be	the	global	leader	in	health	technology,	
innovati	ons	need	to	meet	the	requirements	of	the	Quadruple	
Aim	framework,	formerly	known	as	the	Triple	Aim.	

The	Triple	Aim	 is	 a	 framework	 that	 has	 been	 developed	 by	
the	 ‘Insti	tute	 for	Healthcare	 Improvement’	 that	describes	an	
approach	 to	 opti	mize	 health	 system	 performance	 (Berwick,	
Nolan,	&	Whitti		ngton,	2008).	Its	main	pillars	are	1)	improved	
pati	ent	 experience	 of	 care,	 2)	 improving	 populati	on	 health,	
and	3)	reducing	costs.	Yet,	research	showed	that	the	stressful	
work	life	of	physicians	and	healthcare	staff		impacts	their	ability	
to	 achieve	 these	 three	 aims	 (Bodenheimer	&	Sinsky,	 2014).	
Two	of	the	main	consequences	of	the	stressful	work	life	are	
burnouts	 and	 general	 staff		 dissati	sfacti	on.	 The	 increase	 of	
burnouts	and	dissati	sfacti	on	within	the	healthcare	workforce	
have	in	turn	been	associated	with	lower	pati	ent	sati	sfacti	on,	
reduced	 health	 outcomes,	 and	 increased	 costs.	 Therefore,	
in	 the	 Quadruple	 Aim,	 see	 fi	gure	 3,	 the	 healthcare	 staff		
experience	has	 been	 included,	with	 the	 aim	 to	 improve	 the	
work	life	of	health	care	providers.

Figure 1: Focus of Philips on the health conti nuum of people (Philips, 2019a)

1.1 About Royal Philips
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Figure 2: Organizati onal structure Research department Philips Eindhoven (Philips, 2019a)
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1.2 Problem statement
Starti	ng	 from	 the	Quadruple	Aim	 and	 its	 criti	cal	 outcomes,	
employee	 experience	 is	 an	 important	 topic	 to	 focus	 on.	
Engaged	 employees	 have	 a	 signifi	cant	 positi	ve	 eff	ect	 on	
organizati	onal	 commitment	 (Geldenhuys,	 Laba,	 &	 Venter,	
2014),	invest	more	in	their	work	and	are	likely	to	go	beyond	
their	required	and	expected	amount	of	work	tasks	(Lockwood,	
2007).	Besides,	engagement	among	healthcare	employees	is	
also	related	to	retenti	on,	pati	ent-centered	care,	higher	pati	ent	
safety	and	improved	quality	of	care	provided	(Lowe,	2012).

In	contrast,	disengaged	employees	have	negati	ve	consequences	
for	 businesses	 and	 organizati	ons.	 Disengaged	 employees	
can	 be	 apatheti	c,	 roboti	c,	 depersonalized,	 estranged,	 and	
withdrawn	 from	 their	 job	 (Salanova,	 Agut,	 &	 Peiró,	 2005).	
Their	 negati	ve	 mindset	 can	 be	 contagious	 and	 aff	ect	 how	
they	treat	and	serve	customers,	or	pati	ents.	One	of	the	most	
well-known	and	criti	cal	 consequences	of	dissati	sfacti	on	and	
disengagement	among	employees	is	burnout.	

Burnouts	 are	 a	 severe	 conditi	on	 and	 recently	 the	
World	 Health	 Organizati	on	 (WHO)	 classifi	ed	 work	
“burnout”	 as	 an	 occupati	onal	 phenomenon	 (World	
Health	Organizati	on,	2019).	This	means	that	 it	 is	not	
classifi	ed	as	a	medical	conditi	on,	however,	it	is	defi	ned	
as “a syndrome conceptualized as resulti ng from chronic 
workplace stress that has not been successfully managed”.

Burnout	 seems	 to	 be	 a	 common	 phenomenon	 among	
healthcare	 personnel	 (Glasberg,	 Eriksson,	 &	Norberg,	 2007;	
Prins	et	al.,	2007;	Prins	et	al.,	2010;	Thomas,	2004).	Especially	
employees	 from	 radiology	 departments	 are	 prone	 to	
developing	burnout	symptoms	(Philips,	2019b).	According	to	
research,	there	has	been	a	downward	trend	in	job	sati	sfacti	on	
and	an	upward	trend	in	burnout	among	radiologists	(Peckham,	
2015;	Shanafelt,	Boone,	Tan,	&	al,	2012)	with	about	half	of	
them	 reporti	ng	 feeling	 burned	 out,	 and	 only	 25	 per	 cent	
indicati	ng	that	they	were	happy	at	work	(Medscape,	2019).	The	
consequences	of	burnout	among	healthcare	employees	does	
not	 only	 have	 consequences	 for	 the	 individual’s	 well-being	
(Salvagioni	 et	 al.,	 2017)	 and	 the	 organizati	ons’	 performance	
(Demerouti	,	Bakker,	Nachreiner,	&	Schaufeli,	2001),	but	also	
negati	vely	aff	ects	the	quality	of	pati	ent	care	(Prins	et	al.,	2010;	
Wood	&	Killion,	2007).	

There	 is	 another	 group	 of	 employees,	 the	 Millennials	 (also	
known	as	generati	on	Y),	that	also	report	high	levels	of	work-
related	stress	and	burnout	complaints	in	the	Netherlands,	see	
fi	gure	4	(25	to	34	yrs).	Additi	onally,	this	generati	on	also	seems	
to	be	the	least	engaged	generati	on	with	only	29	per	cent	being	
acti	vely	engaged	(Gallup,	2016),	see	fi	gure	5.	From	a	business	
perspecti	ve,	 it	 is	 necessary	 to	have	a	well	 understanding	of	
the	employee	values	of	Millennials	at	radiology	to	be	able	to	
facilitate	 employee	 engagement	 to	 achieve	 the	 benefi	ts	 of	
engaged	employees	across	diff	erent	generati	ons.

0
2017
2015

5 10 15 20 %

15 to 24 yrs

Work-related mental fatigue (burnout complaints)

25 to 34 yrs

35 to 44 yrs

45 to 54 yrs

55 to 64 yrs

65 to 74 yrs

Figure 4: Work-related mental fati gue (CBS, 2018)

Figure 5: Millennials least engaged generati on at work (Gallup, 2016)
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RESEARCH QUESTION
With	an	eye	on	the	future,	where	Millennials	will	take	up	75	
per	cent	of	the	workforce	in	2025	(Forbes,	2018)	and	with	the	
introducti	on	of	the	Quadruple	Aim,	there	is	an	opportunity	for	
Philips	to	support	the	Millennial	healthcare	employees	within	
radiology	 departments	 in	 their	 daily	 acti	viti	es	 to	 achieve	 a	
bett	er	employee	experience	that	enhances	the	engagement.

Based	 on	 the	 problem	 statement	 the	 following	 research	
questi	on	will	be	answered:

“How	might	Philips	support	radiology	departments	
to	create	an	employee	experience	 that	enhances	

engagement among Millennials?”

To	be	able	to	answer	this	research	questi	on,	the	following	sub-
questi	ons	are	set	up:

• How	 to	 create	 an	 employee	 experience	 that	 enhances	
engagement?

• How	does	the	employee	experience	look	like	that	enhances	
the engagement among Millennials at radiology

• How	will	 the	employee	experience	of	engagement	evolve	
over	ti	me?



16  | INTRODUCTION

The	 value	 mapping	 phase	 will	 consist	 of	 two	 diamonds:	
understand	 and	 discover,	 see	 fi	gure	 6.	 In	 the	 understand	
chapter,	the	context	of	radiology	and	Millennials	are	explored	
and	 literature	 research	has	been	performed	on	engagement	
and	 burnout.	This	 chapter	 ends	with	 a	 research	model	 that	
will	form	the	basis	of	this	project.	In	the	discover	chapter,	the	
employee	values	of	Millennials	at	radiology	and	the	future	of	
radiology	will	be	explored.	This	chapter	ends	in	a	future	vision.

The	 idea	 mapping	 phase	 will	 consist	 of	 one	 diamond	 and	
one	 iterati	ve	 process:	 imagine	 and	 design.	 In	 the	 imagine	
chapter,	 three	 strategic	 life	 cycles	 of	 the	 development	 of	
radiology	will	be	defi	ned	and	the	work	environment	elements	
for	 engagement	 will	 be	 explored.	 This	 chapter	 ends	 in	 the	
evoluti	on	 of	 the	 work	 environment	 at	 radiology	 to	 sustain	
engagement	 over	 ti	me.	 In	 the	 design	 chapter,	 all	 insights	
from	 the	previous	 chapters	 are	used	 to	design	 three	 future	
scenarios	 of	 the	workfl	ow	 at	 radiology	 and	 proposes	 value	
propositi	ons	on	how	Philips	might	 support	 this	 new	way	of	
working.

In	the	last	chapter,	deliver,	a	roadmap	is	presented	that	visually	
portrays	 the	 innovati	on	 elements	 that	 enhance	 employee	
engagement among Millennials at radiology in the future and 
how	Philips	could	support	this.

1.3 Project approach
The	aim	of	this	graduati	on	project	is	to	explore	the	future	of	
radiology	where	the	employee	engagement	among	Millennials	
is	enhanced	and	how	Philips	might	support	this	new	way	of	
working.

The	 approach	 of	 this	 graduati	on	 project	 is	 inspired	 by	 the	
Double	 Diamond	 (Design	 Council,	 2005),	 which	 is	 one	 of	
the	main	approaches	used	at	the	faculty	of	Industrial	Design	
Engineering	 at	 the	 University	 of	 Technology	 in	 Delft	.	 This	
approach	 illustrates	 an	 iterati	ve	 design	 process	 of	 diverging	
and	 converging	 based	 on	 the	 four	 phases:	 discover,	 defi	ne,	
develop,	and	deliver.	The	fi	rst	 two	phases	focuse	on	fi	nding	
the	right	purpose	to	design	for,	whereas	the	last	two	phases	
focuse	on	developing,	testi	ng	and	refi	ning	ideas.

In	this	graduati	on	project,	the	Double	Diamond	approach	will	
be	combined	with	the	Design	Roadmapping	method	(Simonse,	
2017),	 as	 the	 focus	 is	 on	 future	 innovati	on(s)	 for	 Philips.	
This	 method	 is	 used	 to	 visualize	 an	 organizati	on’s	 future	
innovati	ons	 where	 user	 values,	 product-service	 soluti	ons,	
market	 insights	 and	 technology	 innovati	ons	 are	 linked	 and	
plott	ed	on	a	ti	meline.	This	method	consists	of	three	phases:	
value	mapping,	idea	mapping,	and	pathway	mapping.

Combining	 the	 Double	 Diamond	 method	 with	 the	 Design	
Roadmapping	 method	 will	 add	 value	 to	 this	 project	 as	 the	
future	vision	will	 explore	 the	 future	based	on	 the	values	 of	
the	Millennial	 employees	 at	 radiology	 instead	 of	 on	 certain	
problems	in	the	present.

ADJUSTED APPROACH
By	combining	these	two	approaches	and	keeping	in	mind	the	
research	questi	on,	this	graduati	on	project	will	consist	of	two	
phases	of	the	roadmapping	method:	value	mapping	and	idea	
mapping.	Pathway	mapping	is	left		out	of	scope,	as	the	focus	will	
be	on	exploring	and	designing	the	future	of	radiology	where	
employee	 engagement	 of	 Millennials	 is	 enhanced.	 Yet,	 this	
project	will	provide	possibiliti	es	on	how	Philips	might	support	
this	way	of	working.	However,	these	will	act	as	inspirati	on	and	
starti	ng	points	for	further	research.

1.3 Project approach
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In	 this	 chapter	 the	 current	 context	 of	 the	problem	 statement	 is	 extensively	
explored.	 By	 means	 of	 desk	 research,	 the	 context	 of	 radiology	 is	 mapped	
out	 and	 the	 insights	 into	who	Millennials	 are	have	been	 laid	out.	 Literature	
explorati	on	 has	 been	 performed	 to	 dive	 into	 the	 subjects	 of	 burnout	 and	
engagement	and	how	these	terms	are	linked	to	each	other.	At	the	end	of	this	
chapter,	a	research	model	is	defi	ned	that	forms	the	basis	on	how	to	create	an	
employee	experience	of	engagement.

2 Understand
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2.1 Context explorati on
THE RADIOLOGY DEPARTMENT
Radiology is the branch of medicine that uses imaging 
technologies	to	aid	in	the	diagnosis	of	disease,	illness	and	injury	
(Philips,	2018).	 It	 is	one	of	 the	most	 important	departments	
within	 the	hospital	 as	virtually	 all	 pati	ents	pass	 through	 the	
department	of	radiology	(Aidoc,	2019).

Diagnosti	c	 Imaging	 is	 used	 in	 almost	 every	medical	 setti		ng,	
including	outpati	ent,	inpati	ent,	and	emergency	departments.	It	
assists	most	clinical	practi	ces,	including	oncology,	cardiology,	
neurology,	and	women’s	health.

Who works at radiology?
There	 are	 various	 stakeholders	 involved	 at	 radiology:		
technologists,	residents,	radiologists,	the	administrati	on,	and	

Radiologist
A	 radiologist	 is	 a	 physician	 who	
interprets	images	and	scans	to	diagnose	
a	 pati	ent’s	 illness,	 creates	 a	 report	
based	on	the	fi	ndings	and	sends	this	to	
the	 referring	 physician.	 All	 radiologists	
specialise	 into	 a	 certain	 diff	erenti	ati	on,	
such	as	cardio,	abdominal,	interventi	on,	
etc.	 For	 some	 exams,	 such	 as	 the	
ultrasound,	 the	 radiologists	 receive	 the	
pati	ents	 themselves.	 The	 technologists	
make	the	images	and	scans	for	the	other	
imaging	modaliti	es.

the	pati	ents	(in,	out,	and	trauma).	The	focus	for	this	graduati	on	
project	 will	 be	 on	 the	 medical	 employees	 of	 radiology:	
technologists,	residents	and	radiologist.	Read	below	to	get	a	
bett	er	understanding	of	these	stakeholders.

Referring	 physicians	 are	 not	 direct	 stakeholders	 within	
radiology,	 however,	 they	 do	 play	 a	 specifi	c	 role	 and	 work	
closely	with	 radiologists.	 Referring	 physicians	 send	 requests	
for	 scans	 or	 images	 of	 pati	ents	 in	 order	 to	 treat	 the	 them	
correctly.	 Some	 cases	 are	 more	 complex,	 and	 these	 will	
be	 discussed	 in	 multi	disciplinary	 meeti	ngs	 together	 with	
radiologists,	residents	and	other	physicians	if	necessary.

Technologist
A	technologist	makes	images	and	scans	
of	 pati	ents	 to	 enable	 the	 radiologist	
to	 diagnose	 their	 illness.	 They	 will	
prepare	 the	 pati	ent	 for	 the	 exam	 and	
must be able to soothe and calm the 
pati	ent	 when	 they	 are	 nervous	 and	
anxious.	 Also	 for	 technologists	 there	
is	a	possibility	to	specialize	 in	a	certain	
modality.	 It	 depends	 on	 the	 hospital	
how	many	modaliti	es	technologists	can	
have	as	a	speciality.

Resident
A	resident,	not	in	all	hospitals	present,	is	
on	the	way	to	become	a	doctor,	in	this	
case	a	 radiologist.	They	have	 the	same	
tasks	 as	 a	 radiologist,	 however,	 they	
are	 being	 supervised	 by	 a	 radiologist	
to	make	sure	that	the	right	diagnosis	is	
made.	The	educati	on	of	residents	takes	
approximately	5	years,	divided	into	two	
modaliti	es:	 1)	 common	 trunk	 phase,	
and	 2)	 diff	erenti	ati	on	 phase.	 During	
the	 common	 trunk	 phase,	 all	 residents	
follow	the	same	educati	on	that	consists	
of	diff	erent	internships	of	one	month	in	
each	 theme.	During	 the	 diff	erenti	ati	on	
phase,	 the	 residents	 deep	 dive	 into	
one	or	 two	themes	and	are	working	at	
general	radiology.

2.1 Context explorati on
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How do they work at radiology?
Based	on	a	previous	Philips	project	(Philips,	2018),	an	abstract	
version	 of	 the	 current	 workfl	ow	 at	 radiology	 has	 been	
visualised,	see	fi	gure	7.	

During	 the	morning,	 the	 day	 is	 opened	 by	 radiologists	 and	
residents	to	discuss	the	announcements	of	the	day.	The	day	
schedule	is	reviewed	and	cases	are	discussed	and	prioriti	zed.	
In	the	meanti	me,	technologists	are	assigned	to	scanners,	tasks,	
and	pati	ent	preparati	ons	are	arranged.

During	the	day,	referring	physicians	send	image	requests	via	
HIX,	an	integrated	electronic	pati	ent	fi	le	system	that	 is	used	
throughout	 the	 hospital.	 Radiologists	 view	 the	 requests	 in	
HIX	and	determine	the	scanning	protocol	per	image	request.	
When	the	pati	ent	arrives	in	the	waiti	ng	room,	the	technologist	
opens	 the	protocol	of	 this	pati	ent	 from	HIX	 in	 the	soft	ware	
of	 the	 e.g.	 CT-scanner	 or	 MRI-scanner.	 Oft	en,	 when	 the	
technologists	review	the	protocol	of	the	radiologist	they	have	
suggesti	ons	on	how	to	opti	mize	the	protocol	and	propose	this	
to	radiologists.

Aft	er	reviewing	the	protocol,	scan	ti	me	and	possible	scanner,	
the	technologists	make	the	scan	or	image	of	the	pati	ent	and	
complete	 the	 exam	 informati	on	 in	 the	 scanner	 system.	The	
images	or	scans	are	stored	in	HIX	and	are	automati	cally	send	
to	 the	Picture	and	Archiving	Management	System	 (PACS),	 a	
system	that	is	used	by	radiologists	and	residents	to	interpret,	
review	 and	 report	 scans	 and	 images	 of	 pati	ents.	 However,	
pati	ent	 informati	on	cannot	be	opened	 in	PACS.	This	means	
that	the	radiologists	have	multi	ple	screens	in	front	of	them	to	
see	both	pati	ent	informati	on	in	HIX	and	the	images	or	scans	in	
PACS.	The	interpretati	ons	and	fi	ndings	of	the	radiologists	and	
residents	are	stored	in	PACS	and	also	automati	cally	stored	in	
HIX	in	order	for	the	referring	physician	to	be	able	to	see	the	
results.	

Besides	 interpreti	ng	 and	 reviewing	 the	 scans	 and	 images	
made	by	 technologists,	 there	 is	also	ti	me	where	 radiologists	
supervise	residents.	During	this	supervision,	residents	can	ask	
questi	ons	and	radiologists	give	feedback	and	assessments.

Someti	mes	during	the	day,	a	peer-to-peer	review	is	planned	
where	radiologists	 review	cases	with	peer	 radiologists	and	/	
or	residents.	Also,	multi	disciplinary	meeti	ngs	are	planned	with	
referring	physicians,	radiologists	and	residents	to	discuss	the	
more	complex	cases.	
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•	MRI (Magnetic Resonance Imaging)
MRI scanners do not use radiation, but apply a strong magnetic 
field and radio waves to generate cross-sectional images of the 
body. MRI scans provide greater contrast between different 
soft tissues of the body, making it especially suitable for 
imaging the brain, spine, muscles, joints, connection tissues, 
and the inside of the bones (Philips, 2018).

One important aspect is that MRI scans are not advisable for 
patients with pacemakers and / or other metallic hardware 
due to the powerful magnetic fields and radio signals. This 
can cause great accidents and danger for both patients and 
physicians present in the room.

•	US (Ultrasound)
Ultrasound uses sound waves. High-frequency waves are 
transmitted into the body via the conducting gel, those waves 
bounce back when they ‘hit’ the different structures inside 
the body which is then used to create an image for diagnosis. 
Ultrasound is especially known for pregnant women and 
women’s health.

Imaging modalities
Over the years, different sorts of medical imaging techniques 
have been developed, each with their own advantages and 
disadvantages that make them useful for various conditions 
and patient anatomies. The imaging modalities are mainly used 
by technologist. Most used medical imaging modalities are:

•	DXR (Digital X-Ray)
Digital X-ray works with a wavelength and frequency that 
the human eye cannot detect, but by transmission through a 
patient it can be converted into a two-dimensional image. It is 
typically used for evaluation of the lungs, heart and skeleton 
because of its wide availability, low cost, speed and comfort 
for the patient. However, there are risks associated with the 
use of radiation. Lately, radiology is also on the move, with 
wireless portable detectors and digital radiology rooms “on 
wheels” making x-ray systems more and easy-to-manoeuvre, 
with particular benefits for trauma, Intensive Care Unit and 
paediatric patients (Philips, 2018).

•	CT (Computed Tomography)
CT uses X-rays in different angles to produce cross-sectional 
images of the patient’s body. To increase the contrast in 
the images, a contrast dye can be used to improve the 
visualizations. Compared to X-ray, CT images provide much 
more detail, however, they also produce a higher level of 
radiation. For this reason, pregnant women and patients 
allergic to the dye are encouraged to use an MRI scanner.

CT scans are used to diagnose muscle and bone disorders, 
locate tumours or infections, detect and monitor cancer, heart 
disease as well as guide procedures such as surgery, biopsy 
and radiation therapy (Philips, 2018).
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MEET THE MILLENNIALS
Since	the	Millennials	will	be	a	 large	part	of	the	workforce	 in	
2025	 and	 this	 generati	on	 is	 the	 least	 engaged	 generati	on	
within	 the	 workforce	 at	 the	 moment,	 an	 explorati	on	 is	
performed	on	who	they	are	as	a	person,	who	they	are	as	an	
employee	and	why	they	tend	to	be	vulnerable	to	burnouts.

In	 2018,	 there	 were	 17.181.084	 people	 living	 in	 the	
Netherlands	 (CBS,	 2018a).	 This	 populati	on	 consisted	 of	
diff	erent	generati	ons	that	all	have	diff	erent	values,	beliefs,	and	
opinions	 regarding	 their	 life,	 also	 regarding	 their	 profession	
and	 professional	 engagement.	 These	 generati	ons	 can	 be	
defi	ned	as	the	Silent	generati	on,	Baby	boomers,	Generati	on	X,	
Pragmati	c	generati	on,	Millennials,	and	Generati	on	Z.	From	this	
total	populati	on,	 the	Millennials	covered	24,6%.	See	table	1	
for	an	overview	of	the	main	characteristi	cs	of	the	generati	ons.

Millennials as people
Millennials	 are	 a	 notably	 large	 and	 diverse	 group.	 Yet,	 it	 is	
important	 that	 they	cannot	be	seen	as	one	person	with	 the	
same	 characteristi	cs.	 However,	 there	 are	 some	 common	
characteristi	cs	of	this	generati	on	that	give	an	understanding	
of	their	behaviours	and	atti		tudes	in	general	(Gallup,	2016):

• Millennials are unatt ached
Millennials generally do not feel strongly connected to their 
jobs	 or	 the	 stores	where	 they	 buy	 products.	 They	 are	 less	
likely	than	other	generati	ons	to	feel	pride	in	or	 identi	fy	with	
parti	cular	 communiti	es	 or	 insti	tuti	ons.	 This	 does	 not	 imply	
that	they	do	not	want	to	att	ach	themselves	or	fi	nd	groups	with	
which	they	can	relate,	however,	it	does	suggest	that	

Millennials	view	certain	 insti	tuti	ons	diff	erently	than	previous	
generati	ons.	This	 shapes	 their	decisions	 to	engage	–	or	not	
to	engage.

• Millennials are connected
Although	Millennials	are	generally	not	att	ached	to	communiti	es	
or	 brands,	 they	 are	 highly	 connected	 to	 the	 world	 around	
them.	They	have	grown	up	 in	a	digital	world	and	know	how	
to	 deal	with	 this.	 Internet,	 laptops,	Wi-Fi,	 and	 smartphones	
have	 enabled	Millennials	 to	 instantly	 and	 constantly	 access	
informati	on	 and	 entertainment,	 friends	 and	 strangers	 and	
anything	 they	 want.	 This	 helped	 them	 get	 a	 unique	 global	
perspecti	ve	and	transformed	the	way	they	interact,	consumer,	
content	and	live.

• Millennials are unconstrained
Millennials	 want	 to	 have	 impact,	 push	 for	 a	 change	 in	 the	
world.	They	do	not	 just	accept	“that’s	the	way	 it	has	always	
been	done”	as	an	answer.	For	example,	they	strive	for	gender	
equality,	 and	 fi	ght	 climate	 change	 and	 social	 divides.	 In	 the	
daily	world,	they	want	businesses	to	approach	them	diff	erently	
and	adjust	their	customer	experience	to	meet	their	needs	and	
values.

• Millennials are idealisti c
Millennials	 are	 highly	 opti	misti	c	 and	 believe	 life	 and	 work	
should	be	worthwhile	and	have	meaning.	They	want	to	grow,	
learn	and	understand	how	to	fi	t	in	with	their	jobs,	friends	and	
companies.	They	 look	 for	work	 that	matches	 their	 sense	 of	
purpose	 and	makes	 them	 feel	 important	 and	 noti	ced.	 They	
want	more	out	of	 life	 than	only	work	and	they	believe	 they	
can	obtain	it.

Generation Born between Current age
(2019) Current life phase Number in

Netherlands (2018)

Silent generation

Baby boomers

Generation X

Pragmatic generation

Millennials

Generation Z

1925 - 1940

1940 - 1955

1955 - 1970

1970 - 1980

1980 - 2000

2000 - now

79 - 93 yrs

64 - 79 yrs

49 - 64 yrs

39 - 64 yrs

19 - 39 yrs

0 - 19 yrs

Old age

Senior

Mid / late adult

Mid adulthood

Young adults

Adolescence

778.914

2.460.202

5.878.229

4.253.083

3.810.656

Table 1: Generati ons in the Netherlands (CBS, 2018a; Launspach, 2019)
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Millennials as employees
Looking at the generations present within the workforce, four 
of the generations from Table 1 can be identified: the Baby 
boomers, Generation X, the Pragmatic generation, and the 
Millennials, who represented 42% of the workforce in 2018.

In the working environment, Millennials tend to want 
intellectual challenge, need to succeed, seek those who 
will further their professional development, strive to make 
a difference, and measure their own success (Eisner, 2005; 
Wong, Gardiner, Lang, & Coulon, 2008). Due to this they 
show confidence and voice their opinions in order to be 
heard. They value work-life balance and therefore they highly 
emphasize the value of leisure (Twenge, Campbell, Hoffman, 
& Lance, 2010). However, they also have higher expectations 
about promotions, pay raises, instant feedback, and praise 
from their workplace than earlier generations (Gursoy, Maier, 
& Chi, 2008).

As mentioned before, Millennials have grown up in a digital 
world. Continually online, plugged in, and connected to digitally 
and fast streaming information, entertainment, and people. 
This is also reflected in the workplace, as Millennials desire 
immediate feedback, favour an inclusive style of management, 
and dislike slowness (Francis-Smith, 2004). However, besides 
this interesting new generation within the workforce, research 
showed that 55 per cent of the Millennials are not engaged at 
work and that even 60 per cent say that they are open to a 
different job opportunity (Gallup, 2016). 

Millennials and burnout levels
The fact that Millennials are not engaged at work and that in the 
Netherlands they reported the highest relative level of burnout 
complaints (CBS, 2018b) resulted in identifying the potential 
cause(s) for this. Thijs Launspach is a Dutch psychologist and 
expert on stress management, one of his specialty areas being 
Millennials and burnouts in the Netherlands. He explained the 
main reason why Millennials are more vulnerable to burnouts 
than other generations (Launspach, 2019).

“Millennials tend to be more vulnerable to burnouts than 
other generations, mainly because of the high and mostly 
unrealistic expectations they have of themselves. Especially 
in times of stress, Millennials tend to push themselves 
even harder. They create the highest expectations of 
themselves, which they can never actually meet. The 
idea, however, of not living up to these expectations is 
unbearable.”

These unrealistic expectations are mainly created by 
comparing themselves to others. Due to having grown up in a 
digital era where social media is accessible anywhere anytime, 
it is even easier to compare one selves to other people. In 
addition, (most) people tend to only post positive things and 
aspects about themselves on their social media. This shows an 
unrealistic image and causes Millennials to get an even more 
unrealistic expectation pattern of themselves.
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2.2 Literature explorati on
BURNOUT
Over	 the	 last	 decade,	 the	 prevalence	 of	 the	 stress-related	
syndrome	such	as	burnout	has	 increased	signifi	cantly	 in	 the	
Western	world	 (Glasberg	et	al.,	2007).	The	most	oft	en	used	
defi	niti	on	of	burnout	 is	 ‘… a state of exhausti on in which one 
is cynical about the value of one’s occupati on and doubtf ul of 
one’s capacity to perform’ (Maslach,	Jackson,	&	Leiter,	1996).	To	
be	more	specifi	c,	exhausti	on	refers	 to	serious	and	conti	nual	
fati	gue	and	feeling	emoti	onally	drained,	and	cynicism	includes	
loss of interest and enthusiasm and doubts about the 
signifi	cance	and	meaning	of	one’s	job.	A	third	dimension,	lack	
of	 professional	 effi		cacy,	 refers	 to	 feelings	 of	 incompetence	
and	 ineff	ecti	veness	 at	work.	 In	 other	words,	 a	 burnout	 is	 a	
phenomenon	 that	 includes	 a	 stress	 reacti	on	 (exhausti	on),	 a	
mental	 distancing	 response	 (cynicism),	 and	 a	negati	ve	belief	
(lack	 of	 professional	 effi		cacy).	 However,	 other	 research	
revealed	that	professional	effi		cacy	 is	not	signifi	cantly	related	
to	burnout,	whereas	exhausti	on	and	cynicism	are	 (Schaufeli,	
2018).	

ENGAGEMENT
A	high	level	of	employee	engagement	is	a	strategic	goal	for	a	
growing	number	of	organizati	ons	in	many	industries,	including	
healthcare	(Lowe,	2012).	Engaged	employees	are	committ	ed	
to	 their	 employer,	 sati	sfi	ed	 with	 their	 work	 and	 willing	 to	
take	 the	 extra	 mile	 to	 achieve	 the	 organizati	on’s	 goals.	
Besides,	engagement	has	a	positi	ve	infl	uence	on	employees’	
performance,	 the	 fi	nancial	 fl	ow	 and	 stability,	 and	 also	 the	
achievement	of	organizati	onal	 success	 (Bates,	2004;	Harter,	
Schmidt,	&	Hayes,	2002;	Richman,	2006).	

Engagement	 can	 be	 defi	ned	 as	 ‘… a positi ve, fulfi lling, work-
related state of mind characterized by vigour, dedicati on, and 
absorpti on’	 (Schaufeli,	 Salanova,	 González-Romá,	 &	 Bakker,	
2002).	Vigour	refers	to	high	levels	of	mental	energy,	dedicati	on	
to	 strong	 involvement	 and	 feelings	 of	 pride	 and	 absorpti	on	
to	being	fully	concentrated	and	deeply	absorbed	in	one’s	job.	
Although	 sati	sfacti	on	 and	 organizati	onal	 commitment	 are	
related	to	performance,	engagement	appears	overall	to	be	a	
bett	er	predictor	of	employee	performance	(West	&	Dawson,	
2012).

JOB DEMANDS-RESOURCES MODEL
The	 Job	 Demands-Resources	 model	 (JD-R)	 was	 introduced	
to	understand	both	burnout	and	engagement	and	how	they	
are	 linked.	 It	 shows	 both	 the	 health	 impairment	 process	
that	 happens	 at	 the	 base	 of	 the	 burnout	 process,	 and	 the	
moti	vati	onal	 process	 that	 underpins	 the	 work	 engagement	
process,	 see	 fi	gure	 8	 (Demerouti		 et	 al.,	 2001;	 Schaufeli	 &	
Bakker,	 2004;	 Schaufeli	 &	Taris,	 2013).	The	 two	main	work	
aspects	that	infl	uence	these	processes	are	job	demands	and	
job	resources.	

Job	 demands	 can	 be	 defi	ned	 as	 “the aspects of the job that 
require sustained physical or mental eff ort and are therefore 
associated with certain physiological and psychological costs”
(Schaufeli	&	Taris,	2014).	In	other	words,	job	demands	are	the	
‘bad	things’	at	work	that	drain	energy,	such	as	work	overload,	
confl	icts	 with	 others,	 and	 future	 job	 insecurity	 (Schaufeli,	
2017).		

Burnout

Health impairment process

Motivational process

Job demands +

_

+

+

+
Job resources Work

engagement
Positive

outcomes

Negative
outcomes

Figure 8: Job Demands-Resources model (Schaufeli, 2017)

2.2 Literature explorati on
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In	contrast,	 job	 resources	are	 the	 ‘good	 things’	at	work	 that	
can	be	defi	ned	as	 “the aspects of the job that may do any of 
the following: (a) be functi onal in achieving work goals; (b) reduce 
job demands and the associated physiological and psychological 
costs; (c) sti mulate personal growth and development” (Schaufeli	
&	Taris,	2014).	Examples	are	support	from	others,	job	control,	
and	performance	feedback	(Schaufeli,	2017).

Additi	onally,	job	resources	can	be	divided	into	two	categories:	
intrinsic	 resources	and	extrinsic	 resources	 (Schaufeli	&	Taris,	
2014).	 Intrinsic	 resources	 can	 be	 described	 as	 the	 aspects	
that	people	value	in	their	jobs,	the	things	that	sati	sfy	human	
needs,	whereas	extrinsic	resources	can	be	described	as	work	
and	 organizati	onal	 resources,	 or	 in	 other	 words:	 the	 work	
environment.	

As	can	be	seen	from	the	model	in	fi	gure	8,	high	job	demands	
and	poor	 job	resources	may	contribute	to	burnout,	whereas	
only	abundant	job	resources	contribute	to	work	engagement.	
Increasing	 job	resources	will	therefore	be	benefi	cial	for	both	
preventi	ng	 burnout	 and	 fostering	 work	 engagement.	 In	
contrast,	 reducing	 job	 demands	 would	 only	 aff	ect	 burnout	
and	not	work	engagement	(Schaufeli,	2017;	Schaufeli	&	Taris,	
2013).	

Besides	job	resources	and	job	demands,	the	role	of	personal	
resources	can	also	act	as	an	independent	component	of	the	
JD-R	model	as	personal	resources	can	have	a	positi	ve	eff	ect	
on	engagement	and	can	have	a	negati	ve	infl	uence	on	burnout	
(Salanova,	Bakker,	&	Llorens,	2006;	Schaufeli,	2017;	Schaufeli	
&	Taris,	2013).	These	personal	resources	are	defi	ned	as	 “the 
psychological characteristi cs or aspects of the self that are 
generally associated with resilience and that refer to the ability to 
control and impact one’s environment successfully”	(Schaufeli	&	
Taris,	2014).	It	is	likely	to	assume	that	personal	resources	play	a	
role	in	the	JD-R	model,	however,	which	place	they	should	take	
is	yet	unclear	(Schaufeli	&	Taris,	2014).	Therefore,	the	personal	
resources	are	left		out	of	scope	in	this	graduati	on	project.	

RESEARCH MODEL
The	JD-R	model	is	used	as	an	inspirati	on	for	creati	ng	a	research	
model	for	this	graduati	on	project.	As	increasing	job	resources	
will	 be	benefi	cial	 for	both	preventi	ng	burnout	 and	 fostering	
engagement,	 the	 focus	will	 be	on	 job	 resources	 rather	 than	
job	demands.	This	way	 it	 should	 take	 care	of	 two	problems	
at	once.

Both	 intrinsic	 job	 resources	 (employee	 values)	 and	 extrinsic	
job	 resources	 (work	environment)	 are	 taken	 into	 account	 as	
they	both	infl	uence	employee	experience	(work	engagement).	
These	two	elements	need	to	be	in	balance	in	order	to	create	
the	employee	experience	that	enhances	engagement	among	
Millennials	at	 radiology.	Figure	9	shows	the	fi	nal	conceptual	
research	model.

In	 order	 to	 design	 an	 employee	 experience	 of	 engagement,	
the	assumpti	on	is	made	that	the	employee	values	will	stay	the	
same	over	ti	me	as	human	needs	and	wants	are	fundamental	
and	 universal	 drivers	 of	 behaviour	 (Trend	Watching,	 2019).	
However,	the	work	environment	will	change	over	ti	me	due	to	
trends	and	environmental	changes.	Thus,	in	order	for	employee	
engagement	to	be	sustained	over	ti	me,	the	work	environment	
needs	to	be	adapted	to	a	changing	context	based	on	trends	
while	being	in	balance	with	the	employee	values.

Figure 9: Conceptual research model

Employee
values
(internal)

Work 
environment 

(external)

Engagement
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ployee experience
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2.3 Conclusion

The context explorati on within the radiology department showed that there were three main 
medical roles that are most interesti ng to focus on within this graduati on project: technologists, 
residents and radiologists. Although not every hospital educates residents, this role will be taken 
into account to get a full overview. 

The explorati on on the Millennials showed that they are the biggest generati on at the moment and 
have remarkably diff erent characteristi cs than previous generati ons. They are unatt ached which 
infl uences whether they engage or not with certain insti tuti ons. They are digitally connected which 
makes it easier to create an unrealisti c expectati on patt ern of themselves and therefore the chance 
of developing burnout is higher. They are unconstrained and do not accept “that’s the way it has 
always been done” which indicates that the world needs to change. And lastly, they are idealisti c 
and are therefore looking for jobs that match their sense of purpose. These characteristi cs imply 
that also their values might be diff erent than other generati ons which aff ect their feelings toward 
organizati ons and thus their engagement.

Literature explorati on revealed how burnout and engagement are linked to each other by means 
of two main work aspects: job demands and job resources. The focus for this graduati on project 
will lay on the job resources (intrinsic and extrinsic), as this will both have infl uence on preventi ng 
burnout as well as on fostering engagement. 

Based on this, a research model has been created that will form the basis of designing an employee 
experience of engagement. In this model, the intrinsic job resources (employee values) and extrinsic 
job resources (work environment) are both taken into account. However, the employee values will 
stay the same over ti me as these are fundamental and universal drivers of behaviour, while the 
work environment will change due to trends. Thus, for employee engagement to be sustained over 
ti me, the work environment needs to be adapted to a changing context while being in balance with 
the employee values. 

In the next chapter, the employee values of Millennials at radiology will be explored and the 
changing role of radiology in the future will be defi ned. Based on this, a future vision will be 
created that envisions the changing role of radiology in the future, while enhancing the employee 
values of engagement. 





This	chapter	will	dive	into	the	employee	values	of	Millennials	at	radiology	and	
how	 the	 future	 of	 radiology	will	 look	 like	 based	 the	 future	 expectati	ons	 of	
radiology	employees	and	trend	research.	Based	on	these	results,	a	future	vision	
is	designed	that	envisions	the	changing	role	of	radiology	within	the	future	of	
healthcare	while	enhancing	the	employee	values	of	engagement.

3 Discover



32  | DISCOVER

3.1 Exploratory research
EMPLOYEE VALUES
To	 have	 insights	 in	 the	 employee	 values,	 desk	 research	
has	 been	 performed	 to	 fi	nd	 relevant	 employee	 values	 for	
Millennials,	 values	 for	 healthcare	 employees,	 and	values	 for	
people	in	general.	Appendix	A	shows	a	list	of	all	values	found	
in	literature	and	an	interacti	ve	workshop	(Eisner,	2005;	Lowe,	
2012;	Pacmed,	2019;	 Stum,	2001;	Vansteenkiste,	Neyrinck,	
Niemiec,	 Soenens,	 &	 De	 Witt	e,	 2007).	 As	 this	 graduati	on	
project	 focuses	 on	 Millennials	 working	 at	 radiology,	 it	 is	
important	to	identi	fy	the	values	they	consider	most	important	
within	their	job.	As	this	could	not	be	found	in	literature,	all	the	
values	that	were	found	were	clustered	into	eight	fi	nal	values,	
see	fi	gure	10a	and	10b.	

To	 explore	 and	 discover	 the	 employee	values	 of	Millennials	
working	 at	 radiology,	 interviews	 were	 held	 with	 three	
radiologists,	two	residents	and	four	technologists	working	 in	
academic	and	peripheral	hospitals,	see	table	2.	During	these	
interviews,	the	parti	cipants	were	asked	to	fi	rst	describe	their	
role	at	radiology	and	what	they	want	to	achieve	within	their	
job.	The	values	that	were	defi	ned	and	clustered,	were	used	as	
a	communicati	on	tool	to	discover	the	parti	cipants’	values	

in	their	job.	See	appendix	B	for	the	interview	guide,	method,	
materials, data analysis and the results based on the roles and 
values	in	more	detail.

Roles
All	 parti	cipants	 described	 their	 role	 as	 diverse	 due	 to	
the	 diff	erent	 modaliti	es	 (technologists)	 and	 diversity	 of	
pathologies	 (residents	 and	 radiologists).	 They	 enjoy	working	
with	technology	to	aid	people	who	need	care.	They	like	solving	
problems	and	making	sure	the	pati	ents	get	the	right	diagnosis	
to	help	them	the	best.	

All	 parti	cipants	 also	 menti	oned	 that	 the	 reality	 of	 their	
tasks	 is	 conform	 the	 expectati	ons	 they	 had	 before	 starti	ng	
the	 job.	This	 is	mainly	due	 to	 the	 ‘learning	by	doing’	during	
their	educati	on	as	they	practi	ce	in	the	fi	eld	with	supervision.	
The	only	diff	erence	 is	 that	 the	workload	 is	higher	 than	they	
expected.	Parti	cipant	#4	even	said	that	each	year	there	are	1.6	
million	requests	for	scans	and	images.	This	number	increases	
with	20	per	cent	annually.	

Figure 10a: Eight value clusters
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Participant Profession Gender Year born Years employed Type of hospital

1

2

3

4

5

6

Technologist

Technologist

Technologist

Resident

Resident

Radiologist

Male

Female

Female

Male

Male

Male

1979

1989

1996

1991

1988

1983

19

10

5

1,5

5

1,5

Peripheral

Peripheral

Peripheral

Academic

Academic

Peripheral

7 Radiologist Male 1981 5 Academic

8 Radiologist Male 1985 1 month Academic

9 Technologist Female 1993 5 Academic

Table 2: Sample of interview parti cipants
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Figure 10b: Eight value clusters
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Values
To	explore	the	values,	the	parti	cipants	were	asked	to	put	the	
eight	values	in	order	of	importance.	They	all	menti	oned	that	all	
values	are	important	to	them	within	their	job,	however,	in	the	
end	they	were	able	to	create	a	list	of	importance.	To	identi	fy	
which	value	is	most	important	to	each	role,	these	results	were	
processed.	As	can	be	seen	in	fi	gure	11,	the	value	importance	
per	 role	 is	 shown.	See	appendix	B	 for	 the	 initi	al	 results	and	
calculati	ons.	For	this	graduati	on	project,	it	is	decided	to	focus	
on	the	most	important	value	per	role	to	reduce	the	complexity	
of	the	project.	

• Technologist | Involvement
According	 to	 fi	gure	 11,	 involvement	 is	 the	 most	 important	
value	within	 the	 job	 of	 technologists	 (59,4%).	Technologists	
usually	work	 together	 to	make	 scans	 and	 images.	However,	
as	 the	 team	of	 technologists	can	be	quite	big,	 it	 someti	mes	
happens	that	they	do	not	know	the	person	they	have	to	work	
with.	This	infl	uences	the	effi		ciency	of	their	work	which	is	not	
preferred	as	it	increases	the	work	pressure.	Besides,	they	also	
value	being	 involved	 in	decision	making	at	 the	management	
level,	 as	 this	 infl	uences	 their	 working	 environment	 and	
workfl	ow.	They	 oft	en	 feel	 the	 ‘underdog’	 of	 the	 hospital	 as	
they	experience	

they	are	not	heard.	Teamwork	among	healthcare	employees	
is	also	highlighted	 in	 literature	as	being	an	 important	aspect	
as	it	has	been	associated	with	higher	level	of	job	sati	sfacti	on,	
a	higher	quality	of	care,	an	increased	in	pati	ent	safety,	greater	
pati	ent	sati	sfacti	on	with	their	care,	more	producti	vity,	and	a	
decreased	stress	level	(Lowe,	2012).	

• Resident | Equality
Looking	at	fi	gure	11,	staff		equality	is	something	that	residents	
value	most	 in	 this	 stage	 of	 their	 ‘profession’	 as	 this	 creates	
an	 open	 and	 safe	 learning	 environment	 (87,5%).	 In	 such	
environment	residents	have	the	feeling	they	can	ask	questi	ons	
freely,	be	able	to	make	mistakes	and	learn	the	most.	Hierarchy	
does	sti	ll	exist	within	the	radiology	department,	however,	this	
is	more	a	traditi	on	from	the	older	generati	ons	than	something	
the	residents	act	on	themselves.	A	big	diff	erence	in	hierarchy	
will	 have	 a	 negati	ve	 infl	uence	 on	 the	 learning	 environment	
as	residents	do	not	feel	comfortable	to	admit	mistakes.	This	
can	be	 linked	to	the	values	of	Millennials	 found	 in	 literature	
(Eisner,	2005),	as	they	do	respect	rank	 in	hierarchy	as	there	
needs	to	be	a	person	that	makes	the	fi	nal	decisions,	but	they	
do	not	prefer	this	in	management.

• Radiologist | Result-driven
Shown	 in	 fi	gure	 11,	 being	 result-driven	 is	 the	 most	 valued	
aspect	by	radiologists,	as	they	want	the	best	results	for	their	
pati	ents	 (75%).	 They	 want	 to	 contribute	 to	 value-based	
healthcare	 and	 emphasize	 that	 the	 work	 they	 do	 must	 be	
useful	and	valuable.	They	do	noti	ce	that	other	physicians	are	
also	able	to	interpret	scans	themselves,	however,	radiologists	
felt	 they	 add	 value	 by	 having	 a	 more	 holisti	c	 view	 of	 the	
pati	ent	whereas	other	physicians	may	tend	to	have	a	focused	
vision	 on	 one	 specifi	c	 anatomy	 or	 pathology.	 Being	 result-
driven	is	also	highlighted	in	literature	as	one	of	the	values	of	
Millennials	 as	 they	want	 to	 create	 an	 impact	with	 the	work	
they	do	(Eisner,	2005).

Based	 on	 all	 the	 insights	 from	 the	 interviews,	 profi	les	 are	
created	that	summarize	all	fi	ndings,	see	pages	35,	36	and	37.
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Figure 11: Value importance per role
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Technologist

A technologist will help the patient prepare for the test 
and must be able to soothe and calm patients in distress. 
Within their job they must accurately interpret the 
physician’s orders and produce the quality images
needed. To produce the images, the technologists 
physically place the patient in the correct position. They 
describe their role as diverse due to the various 
modalities, such as MRI, CT, and ultrasound. They are 
interested in technology as well as helping people that 
are in need of care. 

Characteristics
Interest in technology and patient care
Working with the latest technology to help patients.

Limited patient contact
Due to the workload, the time per patient is often very 
limited.

Empathic and social
Being able to soothe and comfort patients when they are 
nervous for the test or have claustrophobia. Recognition 
of patients motivates technologists in their job.

“Sometimes they [patients] almost give 
you a hug when the test succeeded!”

Future Expectations
Technologists expect that their role will not change 
significantly as a consequence of technical 
developments. There will be a shift in tasks, such as less 
administrative tasks and more scanning. However, 
personal contact with the patients is the most important 
aspect that ensures their role will still exist in the future. 
Their role will be more independent and they will get 
more responsibility. However, the workload is increasing 
due to more requested scans and images and faster 
scanning techniques.

Role Value
Involvement is highly valued by technologists as the 
most important aspect of their job. Teamwork and 
colleagues make it fun to go to work, however, since the 
team of technologists can be quite big, it sometimes 
happens that they do not know the person they have to 
work with. This influences the way they work by being 
less efficient, which is not preferred. Technologists also  
value to be involved in decision-making and to have the 
feeling that they are heard and not feel the ‘underdog’ of 
the hospital. Support from the department and hospital 
is crucial for them to be able to work in an environment 
that fit their tasks, values, obligations and responsibilities, 
especially since the hospital expects technologists to 
work efficiently and adequately. 
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Resident

Residents at a radiology department are being trained to 
become a radiologist after they finish their medical 
studies. Their role is comparable to the one of a 
radiologist, however, they are still supervised by 
radiologists. Residents are interested in solving complex 
problems by interpreting the images and data of patients 
made by technologists. They create a report and send it 
to the referring physician for further treatment. They 
describe their role as diverse, due to the variation in 
diseases. They work individually, are interested in 
technology and want to help people.

Characteristics
Working individually
Working individually 80% of the time, which they prefer. 
They are being supervised by radiologists.

Limited patient contact
Prefer lower patient numbers to be able to focus on 
solving complex puzzles.

Heavy workload
Each year, 1.2 million exams are requested. This number 
increases with 20% annually.

“Admitting your mistakes is less likely if 
you do not have an equal ratio with 
your colleagues.”

Future Expectations
In the future, residents will become radiologists. They 
expect that they will have to ‘super specialise’ into a 
specific anatomical area because patient complexity is 
increasing. They believe that the relation between 
technology and healthcare is getting more important and 
they see technology as a tool that can help interpreting
images and scans for standard cases. They expect a new 
role: technical radiologist that knows both ‘languages’ of 
technology and healthcare. This role will focus on 
supervising or maintaining automatic image recognition.

Role Value
Staff equality is something that residents value most in 
this stage of their ‘profession’ as this creates an open and 
safe learning environment. It is important that all people 
involved in the department of radiology are satisfied and 
engaged since this will be beneficial for interacting with 
and diagnosing patients. Hierarchy still exists within the 
department, however, this is more a tradition from the 
older generations than something the residents act on 
themselves. A big difference in hierarchy will have a 
negative influence on the learning environment as you 
“do not feel comfortable to admit mistakes”, besides: 
“whether hierarchy in the work environment is useful for 
patient safety or prioritizes treatment, I do not know. I 
doubt that”.
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Radiologist

Role Value
A radiologist is a physician who receives patient referrals 
from other physicians. Their main task is to diagnose 
patients with their illness or disease using a variety of 
advanced imaging tools. They describe their role as 
solving complex problems independently and 
individually. They are interested in the diagnostics of 
complex cases and the technology that supports this. 
The radiologist interprets the images that are made by 
technologists, creates a report and sends his report to 
the referring physician, who then follows up with the 
patient to discuss the outcome.

Characteristics
Working individually
Radiologists work 80% of the time individually and they 
prefer working like this.

Limited patient contact
Radiologists prefer short patient contact as they 
are more interested diagnosing.

Heavy workload
Workload is high. Approximately 1000 exams a day, of 
which a big part is ‘bulk’ (simpel cases).

“How can I make sure that my work 
adds value to patients in order to make 
him/her feel better or have a better 
surviving chance?”

Result driven is the most valued aspect by radiologists. “I 
do not feel like doing things or tasks that are not 
important”. The work of the radiologists needs to lead to 
value-based healthcare to achieve the best results for 
the patient. At the moment there are also other 
physicians who interpret scans and images themselves, 
however, radiologists do not see this as a threat. They 
see that they have an added value “and that most 
specialists are also quite busy with other things”. Besides, 
radiologists have a more holistic perspective than other 
physicians who are prone to a tunnel vision within their 
specialty.

Future Expectations
In the future, patient complexity is increasing. Simple 
tasks will be taken over by technology (e.g. AI software), 
which means that the radiologists will shift focus to 
complex cases. Their role will shift towards being 
superspecialized in a disease area, managing the data 
and acting as a consultant. Due to this, multidisciplinary 
meetings will be more important and the contact 
between physicians will increase.
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FUTURE OF RADIOLOGY
Healthcare organizations today find themselves operating in 
a highly-volatile, changing, complex environment. Ongoing 
technological advancements and new business delivery 
models bring many challenges as well as opportunities 
(Philips, 2016). In order to properly understand the dynamics 
of change, a deeper analysis on healthcare and radiology 
has been performed in two ways: the future expectations of 
radiology employees themselves and trend research.

Future expectations
Besides exploring the main values of Millennials at radiology, 
their perspective on their role in the future was explored as 
well in order to define the future of healthcare and radiology. 
Interestingly was that all nine participants described similar 
aspects of the future for radiology. 

•	Patient complexity
Patient complexity will increase, which means more 
pathologies to take into account for diagnosing patients. 
Due to the population growth and that people are getting 
older, the pathologies of patients can become more complex, 
likely showing more co-morbidity (i.e. illnesses occurring at 
the same time within one patient). The result could be that 
radiology employees need to ‘super specialize’ into complex 
subjects or aspects of the anatomy of patients and technology 
innovations to diagnose patients correctly. 

•	Shift in tasks
The shift in tasks can be explained in two ways: a human shift 
and a technology shift. As radiology employees will become 
more specialized due to the increasing patient complexity, 
the tasks of some roles will shift. Technologist already have 
the opportunity to become a physician assistant and this 
shift will become more important. Simple tasks of radiologists 
and residents could be taken over by technologists, with or 
without the support of technology. 

However, the role of technology will also increase and will aid 
in or even take over administrative tasks and simple cases. 
This might lead to employees focusing on the complex cases 
and therefore the interaction with referring physicians will 
increase. However, all participants mentioned that they do not 
see technology taking over happening within 20 years 

as the technology is far from outperforming the human 
interpretation. Besides, the opinions on the ethical aspect of 
technology diagnosing patients is divided.

•	Organizational structure
Another relevant insight stemming from the interviews 
concentrated on organizational structure of hospitals and 
healthcare in general. Nowadays, there are various departments 
based in the hospital. The traditional departments can be 
defined as cardiology, orthopaedics, gynaecology, radiology, 
etc. However, this structure is on the move. 

As the hospitals are transforming towards value-based 
healthcare where the patient is the center of care, the 
organizational structure of departments is transforming as 
well. This can already be seen in at the Karolinska University 
Hospital in Sweden (Karolinksa University Hospital, 2016). 
They have built a completely new organization based on the 
patient’s journey through the healthcare system, transitioning 
away from the current departmental structure based on 
specialist expertise. The hospital is now structured around 
‘themes’ such as Children’s and Women’s Health, Heart & 
Vascular, and Trauma and Reparative Medicine. Within these 
themes, corresponding specialists are present as well as 
radiologists. Radiology will therefore act as a central function 
within each theme. 

The intention behind this transformation is to create 
comprehensive responsibility for the patient’s illness and 
treatment. Within the current organizational structure, the 
patient has to visit several departments that do not always 
cooperate and communicate well. This is also due to the 
patient information exchange between different departments 
within the digital systems. 

Besides this organizational change from departments towards 
themes, another organizational structure is changing as well. 
Normally, patients are referred by their general practitioners 
to specialists in hospitals, such as a cardiologist. The specialists 
refer their patients to the radiology department for images and 
scans to define the right diagnosis and after, the patient goes 
back to the specialist for treatment. However, at the breast 
clinic at the Albert Schweitzer hospital in Dordrecht, women 
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directly go to the radiologist for images and scans of their 
breasts to determine diagnoses (Albert Schweitzer ziekenhuis, 
2008). If it turns out that there is something suspicious, 
the women are referred to the specialist. If nothing can be 
diagnosed, the women can go home. 

This change in healthcare structure does not only affect the 
workflow of the hospital employees, also the patient journey 
and the patients’ perception will be different as they can be 
diagnosed and treated sooner. However, the way of working 
within healthcare cannot just simply be changed. Healthcare 
insurances and the Dutch government also have their protocols 
and purposes and should therefore not be forgotten.
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Trend research
Trend research within healthcare and radiology has been 
performed using the Demographic Economical Political 
Ecological Social Technology method (Van Boeijen, Daalhuizen, 

van der Schoor, & Zijlstra, 2014) to validate or elaborate on 
the future expectations mentioned by the participants of the 
interviews. Figure 12 shows a visualization of the trends.

•	Healthcare landscape
The ageing population (World Health Organization, 2018), increasing patient complexity (McGinnis, 
Stuckhardt, Saunders, & Smith, 2013) and shortage of employees (Ligtvoet, 2019; Studelta, 2019) 
are threatening the Dutch healthcare system and spin healthcare costs (NOS, 2019) out of control. 
Value-based healthcare is a new way of approaching healthcare to deliver better quality of care for 
patients, over costs. By restructuring health care systems to achieve value for patients, health care 
delivery needs to be organized around the medical conditions of patients, accurately measure the 
outcomes that matter to the patients and to incorporate the costs (Porter & Teisberg, 2006). 

For radiology this means a correct, timely, and useful diagnosis. At the moment, the results of 
radiology, the diagnoses, are considered a cost rather than an outcome (European Society of 
Radiology (ESR), 2017). However, radiology plays a fundamental and critical role in establishing 
the diagnoses for patients, which can be defined as value-based imaging. This step is the very first 
towards value-based healthcare.

•	Technology
At the same time, the healthcare sector is an important area of innovation where the use of new 
technologies creates new opportunities and challenges. The use of (integrated) cloud services 
(Packt, 2019), telehealth (Forbes, 2016), and virtual reality (Popular Science, 2016) are growing 
to support a collaborative mindset and approach (Relias Media, 2019) to reinforce the shift from 
volume- to value-based healthcare. 

In radiology this means that healthcare professionals get the opportunity to become super 
specialized (Triggle, 2015) in complex patient pathologies and anatomies and share or discuss this 
with other (external) healthcare professionals in multidisciplinary meetings (Health Europe, 2019) 
to decide the care pathway of a patient. 

•	Privacy
Nonetheless, care is also becoming more personalized (Karolinksa University Hospital, 2016). As 
every patient represents a unique dataset that demands a unique solution, big data and artificial 
intelligence (Forbes, 2015) give radiology the opportunity to identify the patterns amongst millions 
of patients’ symptoms, diagnoses, and treatment plans. However, archiving these personal patient 
data will represent one of the largest areas of privacy risk (Gartner, 2019). There is no solution yet 
to the ethical question of leaving the decision power to technology, however, the data is there. Now 
it is time find a way to unlock its potential to change to value-based healthcare.
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Figure 12: Visualization of trends (Philips image library, Unsplash (Stephan Dawson, Anna Auza, Hush Naidoo, Kendal))
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3.2 Future vision
The	 employee	 values	 of	 engagement	 of	 Millennials	 at	
radiology	have	been	defi	ned	as	well	as	the	role	of	radiology	in	
the	future.	These	insights	will	be	combined	to	create	a	future	
vision	where	Millennials	at	radiology	are	engaged.

A	future	vision	 is	an	expression	of	a	desired	future	where	 it	
provides	a	strategic	reference	point	(Simonse,	2017).	Beyond	
this	desired	future	end	state,	a	vision	has	four	disti	nguished	
properti	es	(Simonse,	2017):

• Clarity	 –	 the	 vision	 expression	 enables	 immediate	
understanding	of	what	 it	would	be	 like	 to	experience	 the	
future	 innovati	on	 in	 the	 explicitly	 expressed	 desired	 end	
state;

• Value	 –	 drivers	 capture	 the	 compelling	 benefi	ts	 of	 value	
wishes:	wherein	the	specifi	c	value	fulfi	ls	an	unmet	need	or	
solves	a	dilemma	of	a	user	target	group	in	the	future;

• Magneti sm	 –	 involves	 the	 desirability	 and	 att	racti	veness	
of	 the	 vision	 –	 ‘the	 thing’	 the	 vision	 creators	 are	 truly	
passionate	about	in	such	a	way	that	it	potenti	ally	energizes	
others	to	direct	their	acti	ons	towards	it;

• Artefact	 –	 materialise	 the	 imagined	 value	 wishes	 with	
images	in	2D	or	3D-dimensions.

This	means	that	the	future	vision	of	radiology	in	this	graduati	on	
project	 will	 give	 clarity	 about	 the	 role	 of	 radiology	 in	 the	
future,	contains	 the	value	drivers	of	 radiology	employees	 to	
enhance	engagement	and	will	contribute	to	the	quadruple	aim	
of	 Philips	 to	make	 it	 desirable	 and	 att	racti	ve	 to	 direct	 their	
acti	ons	towards	it.	Figure	13	will	show	the	2D	artefact	of	the	
future	vision.

In the future, the enti re healthcare workfl ow	will	be	enhanced	
by	being	more	structured,	integrated	and	effi		cient	and	where	
collaborati	on	 with	 physicians	 as	 well	 as	 with	 technology	 is	
crucial.	The	organizati	onal	 structure	of	hospitals	will	 change	
disrupti	vely	 as	 it	will	 be	 structured	 around	 ‘themes’	 instead	
of	departments.	As	 the	 role	of	 the	 radiology	employees	will	
change	into	becoming	more	visible	and	specialized	and	will	be	
the	driving	force	of	collaborati	on	between	disciplines	with	the	
support	of	technology,	radiology	will	be	the	central	functi	on	
within	the	themes.

To	 be	 more	 specifi	c,	 pati	ents	 are	 referred	 by	 their	 general	
practi	ti	oner	 to	 a	 radiologist	 of	 a	 specifi	c	 theme	 and,	 aft	er	
making	 and	 interpreti	ng	 images	 and	 scans,	 the	 pati	ent	 is	
referred	 to	 the	 right	 specialist	within	 the	 theme	 for	 further	
treatment.	An	example:

A pati ent with chest pain is referred by his general 
practi ti oner to the Heart & Vascular theme within a 
hospital. The technologist makes scans and images from 
the pati ent’s chest and the radiologist and / or resident 
interprets these. It turns out that the chest pain is caused 
by a malfuncti on of the heart and therefore, the pati ent is 
referred to the cardiologist of the Heart & Vascular theme 
for further treatment.

This	structural	change	in	the	healthcare	workfl	ow	also	means	
that	healthcare	 insurances	and	 the	Dutch	government	need	
to	be	involved	as	well,	as	the	total	healthcare	structure	in	the	
Netherlands	 is	 way	 more	 complex	 than	 only	 the	 hospitals.	
However,	for	this	graduati	on	project,	the	healthcare	insurances	
and	government	are	 left		out	of	scope	as	 it	will	focus	on	the	
future	of	radiology.

To	 enhance	 the	 engagement	 among	 Millennials	 in	 this	
new	 central	 role	 of	 radiology,	 the	 employee	 values	 will	 be	
incorporated.	Technologists	will	be	 involved	 in	 the	workfl	ow	
and	 work	 together	 with	 technology	 and	 physicians.	 Staff		
equality	will	 make	 sure	 that	 residents	 can	 learn	 in	 an	 open	
and	 safe	 learning	 environment	 and	 that	 the	 workfl	ow	 will	
contribute	to	value	based	imaging	where	the	pati	ent	is	placed	
in	the	center	of	care.

The	following	future	vision	of	radiology	is	created	by	combining	
the	 changing	healthcare	workfl	ow	and	 the	employee	values	
that	enhance	engagement:	
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General practitioner

Specialist

	“The	role	of	radiology	shift	s	towards	being	the center of solving 
pati ent pathologies together	with	referring	physicians	as	well	as	
with	the	support	of	system	technology.	A	structured,	integrated	
and	effi		cient	workfl	ow	supports staff  equality to create an open 
and safe learning environment	and	will	contribute to value-based 

imaging	in	order	to	achieve	the	best	diagnoses	for	pati	ents.”

Figure 13: Artefact of future vision
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3.3 Conclusion

In this chapter, the employee values of Millennials at radiology have been identi fi ed by means of 
interviews. This revealed that technologists value involvement in the workfl ow, department and 
hospital the most as they now somethings feel the ‘underdog’. Residents value staff  equality most 
as this will create an open and safe learning environment which is most important to them in this 
phase of their educati on. Radiologists value being result-driven the most, as they want the best 
results for their pati ents and contribute to value-based healthcare. For them this means defi ning 
the diagnoses as soon as possible.

This chapter also explored the future of healthcare and radiology based on the future expectati ons 
from the parti cipants in the interviews as well as on trend research based on the DEPEST method. 
Three main directi ons were found:

• Increase	of	pati	ent	complexity	which	creates	possibiliti	es	for	super	specializati	on;

• Shift		in	tasks	which	can	be	defi	ned	as	human	shift	s	as	well	as	technology	shift	s;

• Organizati	onal	 structure	 change.	 As	 value-based	 healthcare	 becomes	 more	 important,	 the	
traditi	onal	 structure	of	departments	within	hospitals	 is	on	 the	move.	Department	will	become	
themes	where	radiology	will	get	a	central	functi	on.	This	central	and	visible	role	of	radiology	will	
even	be	more	emphasized	as	pati	ents	will	be	referred	to	radiology	fi	rst	for	consultati	on	instead	
of	to	a	specialist.

Based on the employee values of Millennials at radiology and the changing role of radiology in the 
future, a future vision is designed. This future vision envisions an enhanced healthcare workfl ow 
and points towards the desired future where the employee engagement of Millennials is enhanced.

“The role of radiology shift s towards being the center of solving pati ent pathologies together with 
referring physicians as well as with the support of system technology. A structured, integrated and 
effi  cient workfl ow supports staff  equality to create an open and safe learning environment and will 
contribute to value-based imaging in order to achieve the best diagnoses for pati ents.”

In the next chapter, the extrinsic aspect of the research model, the work environment, will be 
explored and translated into the changing context to defi ne its evoluti on and sustain employee 
engagement.





This	chapter	will	dive	into	the	explorati	on	of	the	work	environment	elements	
that	represent	the	employee	values	of	the	future	vision	by	means	of	various	
creati	ve	sessions.	However,	as	the	future	vision	elaborates	on	the	far	future,	
it	is	necessary	to	defi	ne	the	steps	towards	this.	This	chapter	will	explore	these	
steps	based	on	three	strategic	life	cycles,	each	with	their	own	vision.	Next,	the	
explored	work	environment	elements	are	mapped	within	 the	 three	strategic	
life	cycles	to	explore	the	evoluti	on	in	order	to	sustain	employee	engagement	
over	ti	me.	

4 Imagine Imagine
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4.1 Work environment elements
Looking	at	the	research	model	defi	ned	in	chapter	2,	the	extrinsic	
aspect	 of	 employee	 engagement	 is	 the	 work	 environment.	
To	 be	 able	 to	 design	 a	 future	 employee	 experience	 where	
engagement	 is	 enhanced,	 the	 extrinsic	 aspect	 needs	 to	 be	
in	 balance	 with	 the	 intrinsic	 aspect,	 the	 employee	 values.	
During	an	individual	brainstorm	session,	a	three-hour	creati	ve	
session	with	 six	Millennials	 and	fi	ve	one-on-one	brainstorm	
sessions	with	radiology	employees,	many	 ideas	for	the	work	
environment	were	created.	The	sample	of	parti	cipants	of	the	
creati	ve	session	with	Millennials	can	be	found	in	table	3.	All	
Millennials	had	a	medical	focus	in	their	educati	on	or	job	and	

were	experienced	in	parti	cipati	ng	in	creati	ve	sessions.	Figures	
14-17	 show	an	 impression	of	 the	 creati	ve	 session	with	 the	
Millennials.	 The	 sample	 of	 parti	cipants	 of	 the	 one-on-one	
brainstorm	sessions	 can	be	 found	 in	 table	4.	Figures	18-22	
shows	 an	 impression	 of	 the	 ideati	on	 results	 with	 radiology	
employees	which	was	 based	 on	 creati	ng	mind	maps	 as	 the	
parti	cipants	were	not	experienced	in	parti	cipati	ng	in	creati	ve	
sessions.	Appendix	C	shows	the	approaches,	 rough	 ideati	on	
materials	 and	 original	 ideas	 and	 insights	 of	 the	 creati	ve	
sessions	and	brainstorm	sessions.

Figures 14 - 17: Impression creati ve session (Millennials)

Participant Gender Year born Educational background

1

2

3

4

5

6

Female

Female

Female

Female

Female

Male

1995

1996

1995

1993

1995

1994

Strategic product design

Technical medicine

Strategic product design

Industrial product design

Strategic product design

Biomedical engineering

Participant Profession Gender Type of hospital

1

2

3

4

5

Radiologist

Technologist

Technologist

Resident

Resident

Male

Female

Male

Male

Male

Academic

Academic

Academic

Academic

Academic

Table 3: Sample of parti cipants creati ve session (Millennials)

Table 4: Sample of parti cipants brianstorm sessions (radiology employees)
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Figures 18 - 22: Impression brainstorm sessions (radiology employees)
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As	can	be	seen	in	fi	gure	23,	a	total	of	172	ideas	was	generated	
for	 all	 three	 employee	 values	 together.	 Of	 this,	 66	 ideas	
were	 based	 on	 improving	 the	 involvement	 of	 technologists,	
52	 ideas	were	based	on	creati	ng	an	open	and	safe	 learning	
environment	based	on	staff		equality	for	residents	and	54	ideas	
were	based	on	being	result-driven	to	determine	diagnoses	for	
pati	ents	 as	 soon	 as	 possible	 for	 radiologists.	 These	 results	
were	analysed	and	idea	clusters	per	value	were	created.	The	
number	 behind	 each	 idea	 cluster	 represents	 in	 how	 many	
creati	ve	sessions	(from	a	total	of	7)	the	idea	was	menti	oned.	

The	ideas	for	involvement	and	equality	were	mainly	based	on	
the	way	of	working,	whereas	the	ideas	for	being	result-driven	
were	 mainly	 based	 on	 technology	 innovati	ons.	 These	 idea	
clusters	 were	 clustered	 again	 to	 defi	ne	 one	 concrete	 work	
environment	element	for	each	employee	value,	see	fi	gure	23.	
Appendix	D	and	E	 show	how	 the	 ideas	were	 clustered	 and	
how	the	work	environment	elements	were	defi	ned	based	on	
these	idea	clusters.

172

More responsibility based 
on experiences and 
knowledge

66

Technologists schedule all requests
themselves (2)

Technologists write protocol of
simple cases (2)

Simple cases can be interpreted
by technologists (3)

Shift in tasks: get more responsibility, 
different roles within one role (3)
• Depends on question/case
• Differentiate within roles

Involvement

54

Structured request, report, planning: 
clearly see what is the main message (3)

Using big data & AI to help interpreting 
simple & complex cases (3) 

Integration of systems and clouds with
hospital and patient data (2):
• Workflow, planning, diagnoses
• EPD, wearables

Technology support in 
workflow and interpretation 
scans and images

Result-driven

52Equality

Fixed and structured moments to 
do tasks, supervision, ask questions (4)

Personalized learning pathway (4):
• Link the right persons
• Right timing of education

Tailored learning &
structured supervision and
assessment

Total ideas Ideas per 
valueValues Idea clusters Work environment element

Figure 23: Ideas towards work environment elements
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Involvement
The involvement of technologists, and thus their engagement, 
can be enhanced by giving them more responsibility based on 
their personal interests and experiences and knowledge that 
they build up during their job. This means that in the future, 
technologists will have tailored roles based on a personal fit. 
They can, for example, be an expert in patient care (preparing 
and comforting the patient before, during and after the exam), 
be an expert in management (scheduling requests and writing 
protocols of simple cases with the support of technology), 
or be a technology expert (making scans and images and do 
interpretation of simple cases with the support of technology).

Allowing the technologists to become an expert in a specific 
field based on their interests, experiences and knowledge 
would not only increase their involvement within the workflow 
of radiology, also the patient will benefit as some tasks of 
radiologist will be taken over by technologists and therefore 
results might be delivered sooner.

Equality
The staff equality to create an open and safe learning 
environment for residents, and thus their engagement, can be 
enhanced by structuring the supervision and assessment and 
tailoring the learning to their preferences. As the supervisors, 
the radiologists, are educated to become physicians and 
not teachers, they do not all have the right core qualities to 
supervise the residents adequately. Likewise, not enough 
attention is given to the assessment which creates confusion 
among residents whether they performed their tasks well 
enough to work independently.

By structuring the supervision and assessment and tailoring 
the learning to their preferences, residents get the opportunity 
to connect with the right people, get the right supervision and 
acquire the right knowledge. 

Result-driven
Being result-driven to deliver the right diagnoses as soon as 
possible, and thus the engagement of radiologists, can be 
enhanced by the support of technology. Artificial intelligence 
at radiology is one of the main technological innovations 
nowadays. Although the support of artificial intelligence is not 
profitable at the moment yet, tests that are being performed 
look very promising and the prospect is that it will support the 
radiologists soon. 

This technology support can benefit the radiologists (and 
residents) in the workflow by prioritizing cases as well as in 
interpreting images and scans made by technologist. This will 
allow the radiologists to work more efficiently and reduce the 
redundant scans and images due to the inability to correct 
interpretation.
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4.2 Evoluti on of work environment elements
STRATEGIC LIFE CYCLES OF EVOLUTION
In	order	to	reach	the	future	vision	of	engagement	at	radiology	
where	the	enti	re	healthcare	workfl	ow	is	enhanced	based	on	
the	 employee	 values	 and	work	 environment	 elements,	 it	 is	
necessary	to	explore	the	steps	towards	this.	The	development	
and	 evoluti	on	 are	 based	 upon	 three	 diff	erent	 life	 cycles	 of	
strategic	 business	 innovati	on	 (Simonse,	 2017)	 that	 work	
towards	 the	 enhanced	healthcare	workfl	ow.	These	 strategic	
life	cycles	overlap	to	create	conti	nuous	innovati	on	on	the	long	
term,	see	fi	gure	24.	

enhanced employee
workflow

enhanced healthcare
workflow

enhanced 
hospital workflow

enhanced department
workflow

Figure 24: Strategic Life Cycles model of Three Horizons (Simonse, 2017)

Figure 25: Evoluti on of work environment elements

Enhanced employee workflow Enhanced department workflow Enhanced hospital workflow Enhanced healthcare workflow

Moments for structured
supervision & assessment and ask

questions to right and available people

Residents are linked to supervisors 
with the right core qualities to get 

better suited supervision

Personalized learning: moments to 
work, learn and get feedback. Paced 

to needs, time, preferences and 
specific interests of residents

Identifying and defining interests,
experiences and knowledge to

divide tasks more efficiently

Schedule all requests

Coach and guide technologists
to become experts within their 

interests, experiences and knowledge

Check requests simple cases

Tailored role based on interests,
experiences and knowledge

Interpret images and scans of
simple cases

More responsibility based 
on interests, experiences

and knowledge

Tailored learning & structured 
supervision and assessment

Structured request via referring 
physician and technology supports in 

prioritizing cases and suggests 
type of scan in protocol

Technology supports in interpreting 
simple cases by giving likelihood 

of diagnosis

Technology supports in interpreting
complex cases by giving likelihood

of diagnosis

Technology support in workflow
and in interpretation images

Technologist

Resident

Radiologist

The	fi	rst	cycle	concentrates	on	innovati	on	in	a	business	that	
will	mature	over	ti	me,	in	this	case	focusing	on	enhancing	the	
individual	 radiology	 employee’s	workfl	ow.	The	 second	 cycle	
envisions	 an	 enhanced	 department	 workfl	ow,	 where	 there	
will	be	a	focus	on	the	interacti	on	between	the	diff	erent	roles	
within	radiology.	This	follows	into	the	third	cycle	of	enhancing	
the	hospital	workfl	ow,	where	roles	and	departments	outside	

of	radiology	will	also	be	taken	into	account,	such	as	referring	
physicians	and	multi	disciplinary	meeti	ngs.

The	 three	 concrete	 work	 environment	 elements	 that	 each	
represent	one	of	the	employee	values	of	the	future	vision	are	
mapped	within	the	three	strategic	life	cycles	to	defi	ne	how	the	
work	environment	will	evolve	over	ti	me.	Figure	25	shows	this	
evoluti	on	 of	 the	work	 environment	 elements.	 See	 appendix	
F	 for	 the	 initi	al	mapping	of	 the	work	environment	elements	
within	the	three	strategic	life	cycles.

TECHNOLOGIST
In	 the	 fi	rst	 life	 cycle,	 the	 work	 environment	 element	 that	
enhances	 the	 involvement	 of	 technologists	 will	 start	 with	
identi	fying	 and	 defi	ning	 the	 interests,	 experiences	 and	
knowledge	to	divide	the	tasks	among	them	more	effi		ciently.	
Also,	 it	 will	 be	 possible	 for	 technologists	 to	 schedule	 the	
requests	coming	from	the	referring	physicians	themselves.	In	
some	hospitals	the	referring	physicians	schedule	their	requests	
in	the	planning	of	technologists	which	causes	ineffi		cient	use	
of	the	resources	due	to	lack	of	experience	and	knowledge	of	
performing	 scans	 and	 images.	 Giving	 the	 technologists	 the	
control	 to	 schedule	 these	 requests	 themselves	will	 increase	
the	involvement	in	the	workfl	ow.	By	identi	fying	the	interests,	
experiences	and	knowledge	and	giving	the	technologists	the	
control	 of	 their	 own	 planning	 will	 enhance	 the	 employee	
workfl	ow	as	the	individual	task	division	will	be	opti	mized.
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In the second life cycle, the technologists will be coached 
and guided to become an expert within their interests and 
where they could use their experiences and knowledge that 
they gained during their job. Also, it will be possible for the 
technologist to check the requests of simple cases (e.g. an x-ray 
request to see if a bone is broken) from referring physicians 
and write the protocol for this request. This is normally a task 
that is done by radiologists and residents However, with the 
support of technology, technologists will be able to do this 
themselves. This creates a new ‘expert’ field in which they can 
be coached and guided. This will enhance the department 
workflow as technologists can take over the simple tasks of 
the radiologists and residents and at the same time perform 
tasks based on more responsibility.

In the third life cycle, the technologists will have obtained 
their tailored role as an expert within their interests based 
on experiences and knowledge. Also, it will be possible for 
technologists to interpret scans and images of simple cases 
(e.g. an x-ray request to see if a bone is broken) with the 
support of technology. This also is normally a task that is 
done by radiologists and residents, however, in this life cycle 
if will be possible for technologists to perform this task. This 
will enhance the hospital workflow as there will be more time 
for radiologists and residents to focus on other tasks, such 
as complex cases, in collaboration with other departments 
and physicians, while technologists can perform their tasks 
efficiently.

RESIDENT
In the first life cycle, the residents will have moments for 
structured supervision and assessment and the possibility 
to ask questions to the right and available people. This will 
enhance the employee workflow of residents as they know 
what they can expect from the supervision and have the 
possibility to learn adequately from other people.

In the second life cycle, the residents will be linked to the 
supervisors with the right core qualities to get better suited 
supervision. Directly meaning that they will be linked to the 
right radiologists with the right core qualities and within 
their medical interest. Besides, as the employees of radiology 
will become more specialized, residents could also have the  
opportunity to specialize in the technical part of the job, e.g. 

(new) imaging modalities. This would mean that residents could 
be linked with other radiology employees who are experts on 
imaging modalities rather than radiologists. This will enhance 
the department workflow as the collaboration between the 
residents and (potential) supervisors will be reinforced.

In the third life cycle, the residents will have a personalized 
learning pathway in which their moments to work, learn and 
get supervision are paced to needs, time, preferences and 
their specific interests. This means that they will be linked 
to radiologists and other employees within the hospital to 
get the right supervision that suits them. This will enhance 
the hospital workflow as residents can be linked to experts 
outside of the field of radiology as well.

RADIOLOGIST
In the first life cycle, the work environment element that 
enhances engagement of radiologists will start with a 
structured request from the referring physicians, support 
in the workflow by prioritized cases and support in writing 
the protocols of requests. This will enhance the employee 
workflow of radiologists as technology, such as artificial 
intelligence, will help them to work more efficiently in order to 
have time for other tasks that require more attention.

In the second life cycle, the radiologists get support in the 
interpretation of simple cases by giving the likelihood of the 
diagnosis. Besides, as the technologists can take over the 
task of writing the protocol of simple cases in this life cycle, 
there will be more time left for radiologists to focus on the 
complex cases. This will enhance the department workflow as 
the human and technology shift in tasks will create an efficient 
workflow for all radiology employees.

In the third life cycle, the radiologists get support in the 
interpretation of complex cases. Also, in this life cycle the 
technologists will take over the interpretation of simple 
cases. This means that radiologists will have even more time 
to spend on the complex cases and to work together with 
other physicians in multidisciplinary meetings. The support 
of technology in the interpretation of complex cases will 
therefore enhance the hospital workflow as the collaboration 
with other physicians will get supported as well. 
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EMPLOYEE EXPERIENCE OF ENGAGEMENT AMONG 
MILLENNIALS AT RADIOLOGY
The employee engagement of Millennial employees at radiology 
is reached in the third life cycle. In this life cycle, the roles 
of technologists are tailored, the residents have personalized 
learning pathways and the radiologists get technology support 
in the workflow and interpretation of scans and images. This 
corresponds with the work environment elements that have 
been identified to enhance the engagement in the future 
vision based on the employee values.

However, the difference between the ‘enhanced hospital 
workflow’ and ‘enhanced healthcare workflow’ is that the 
organizational structure of hospitals and healthcare will 
change: themes instead of departments and patients are 
referred via the general practitioner to a radiologist within a 
specific theme. Though, the way of working of the radiology 
employees will not change.
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4.3 Conclusion

This chapter explored the extrinsic aspect of the research model, the work environment, that 
represent the employee values in the future vision. This was done by an individual brainstorm, a 
creati ve session with six Millennials and fi ve one-on-one brainstorm discussions with radiology 
employees. This resulted in a total of 172 ideas for the work environment, where 66 ideas were 
based on the involvement of technologists, 52 ideas were based on staff  equality for residents and 
54 ideas were based on being result-driven for radiologists.

These ideas were clustered and work environment elements were identi fi ed. The involvement of 
technologists, and thus their engagement, can be enhanced by giving them more responsibility 
based on interests, experiences and knowledge that they build up during their job. This means 
that in the future, technologists will have a tailored role. This can vary from being a management-
expert, technology-expert or pati ent-expert.

The staff  equality for residents to create an open and safe learning environment, and thus their 
engagement, can be enhanced by structuring the supervision and assessment and by tailoring 
their learning. This means that in the future, they will have personalized learning pathways that is 
tailored to their learning preferences.

Being result-driven for radiologists to defi ne diagnosis as soon as possible, and thus their 
engagement, can be enhanced by technology support in workfl ow and interpretati on of scans and 
images. This means that in the future, technology support will enable a more effi  cient workfl ow.

In order to reach the future vision of engagement at radiology where the enti re healthcare workfl ow 
is enhanced based on the employee values and work environment elements, it necessary to explore 
the steps towards this. The development and evoluti on are based upon three diff erent life cycles 
of strategic business innovati on, each with their own vision: enhanced employee workfl ow, enhanced 
department workfl ow, and enhanced hospital workfl ow.

Based on this, the work environment elements are mapped within the three strategic life cycles 
to explore the evoluti on of the work environment in order to sustain employee engagement over 
ti me. This evoluti on of the work environment elements will be used in the next phase to design 
future scenarios. These future scenarios will give a detailed overview of the way of working at 
radiology within each strategic life cycle.





Based	on	the	evoluti	on	of	the	work	environment	elements,	future	scenarios	
are	designed.	One	future	scenario	for	each	strategic	life	cycle	which	shows	a	
detailed	view	of	the	workfl	ow	of	radiology	employees	and	referring	physicians.	
Based	on	 these	 future	 scenarios,	value	propositi	ons	 are	 created	on	how	 to	
support	this	new	way	of	working.	Besides,	based	on	an	individual	brainstorm,	
a	creati	ve	session	with	Philips	employees	and	insights	from	previous	creati	ve	
sessions,	concrete	ideas	are	defi	ned	to	support	the	radiology	employees.	

5 Design Design
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5.1 Future scenarios
FUTURE SCENARIO 1
The	referring	physician	creates	a	structured	 imaging	request	
that	is	saved	in	HIX.	This	request	is	structured	in	such	a	way	
that	a	clear	overview	is	generated	according	to	the	pati	ent’s	
symptoms	and	the	purpose	of	the	request.	Technology,	such	
as	arti	fi	cial	intelligence	and	big	data,	checks	the	request	and,	
based	 on	 the	 symptoms	 and	 purpose,	 suggests	 what	 scan	
suits	 best.	 The	 radiologist	 and	 resident	 check	 the	 request	
and	suggested	scan,	adjust	 this	 if	necessary	and	release	 the	
protocol	in	order	for	the	technologist	to	be	able	to	schedule	
the	scan	based	on	available	resources.

As	the	tasks	of	technologists	can	be	divided	more	effi		ciently	
based	 on	 interests,	 experiences	 and	 knowledge,	 another	
technologist	 prepares	 and	 comforts	 the	 pati	ent	 while	 the	
second	 technologist	 makes	 the	 scan	 and	 saves	 this	 in	 the	
imaging	 system.	The	 results	 are	 automati	cally	 stored	 in	 the	
electronic	 PACS,	 in	 order	 for	 the	 radiologists,	 residents	 and	
referring	 physician(s)	 to	 be	 able	 to	 view	 and	 interpret	 the	
images	or	scans.

In	 the	meanti	me,	 both	 residents	 and	 radiologists	 have	fi	xed	
moments	during	the	day	to	interpret	the	scans	made	by	the	
technologists	based	on	prioriti	zati	on.	However,	there	are	also	
moments	for	structured	supervision,	feedback	and	assessment	
and	residents	have	the	ti	me	to	ask	questi	ons	to	the	right	and	
available	people.		

Additi	onally,	 there	 are	 moments	 planned	 where	 peer-to-
peer	 or	 multi	disciplinary	 meeti	ngs	 are	 organized	 to	 discuss	
complex	cases	and	decide	on	a	pathway	and	treatment	for	the	
pati	ent.	For	simple	cases,	the	referring	physician	can	view	the	
interpretati	ons	of	the	radiologist	or	resident	in	HIX	to	defi	ne	
the	pati	ent’s	pathway	and	treatment.

Besides	 this	 workfl	ow	 of	 the	 individual	 roles	 of	 radiology,	
there	are	team	meeti	ngs	planned	every	now	and	then.	These	
meeti	ngs	are	important	as	it	will	create	room	to	adjust	the	way	
of	working	in	specifi	c	situati	ons.

This	scenario	shows	a	structured	and	effi		cient	way	of	working	
where	the	employee’s	workfl	ow	is	enhanced.	This	is	visualized	
in	fi	gure	26.

Time pacing scenario 1
Giving	 technologists	 the	 control	 of	 scheduling	 the	 requests	
and	 prioriti	zati	on	 of	 cases	 were	 already	 done	 in	 some	
hospitals	and	someti	mes	already	 feasible.	Besides,	moments	
for	supervising	residents	are	mostly	already	scheduled	during	
the	day	or	week,	however,	organizing	that	these	are	moments	
are	structured	and	that	there	is	a	possibility	to	ask	questi	ons	
to	 the	 right	and	available	people	might	needs	some	ti	me	to	
implement.	Therefore,	this	future	scenario	would	be	feasible	
in	2021.
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Figure 26: Future scenario 1 - enhanced employee workfl ow
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FUTURE SCENARIO 2
Starting the future scenario of the enhanced department 
workflow, again the referring physician creates a structured 
imaging request that is saved in HIX. Technology, such as 
artificial intelligence and big data, checks the request and, 
based on the patients’ symptoms and purpose of the scan, 
suggests what type of scan suits best. 

Depending on the imaging request, it can be defined as simple 
or complex. The requests of the simple cases and suggested 
scans are checked by experienced and trained technologists 
and with the support of technology, the protocol can, if 
necessary, be adjusted and be released to be scheduled and 
performed by technologists. The requests and suggested scans 
of the complex cases, however, are checked by the residents 
and radiologists and also here, with the support of technology, 
the protocol can, if necessary, be adjusted and be released to 
be scheduled and performed by technologists.

After the technologists prepared and comforted the patient 
and performed the scanning, the results are saved and 
stored in the imaging system, HIX and PACS, in order for the 
radiologists, residents and referring physician(s) to be able to 
interpret and view the images or scans. 

In the meantime, both residents and radiologists have time 
to interpret prioritized cases. The interpretation of the simple 
cases can be done with the support of technology. This support 
will help the radiologists and residents to uncover potential 
disease characteristics that fail to be seen by the naked eye. 
Besides, there will be moments during the day for structured 
supervision, feedback and assessment where the residents are 
linked to the supervisors with the right core qualities.

Additionally, there are again moments where peer-to-peer or 
multidisciplinary meetings are organized to discuss the care 
pathway and treatment for complex cases. For simple cases, 
the referring physician can view the interpretations of the 
radiologist or resident in the electronic patient file to define 
the patient’s pathway and treatment. Also, there are radiology 
team meetings planned every now and then as this will create 
room to discuss specific updates and to create flexibility to 
adjust the way of working if necessary.

This way of working with the support of technology and a shift 
in responsibilities will enhance the workflow of the department 
of radiology which is visualized in figure 27.

Time pacing scenario 2
The technology support in the interpretation of simple cases 
of this future scenario would be feasible to implement within 
1 year, according to the radiologist of the brainstorm session. 
Besides, the technologists mentioned that they already give 
tips and advice on the protocols of simple requests. However, 
to take over the task of writing protocols for simple requests 
needs some training and trust from radiologists. Also finding 
out the core qualities of each supervisor and resident to match 
them accordingly would take some time. Therefore, this future 
scenario would be feasible in 2023. 
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Figure 27: Future scenario 2 - enhanced department workfl ow
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FUTURE SCENARIO 3
In this future scenario, the technologists have obtained 
their tailored role based on their interests, experiences and 
knowledge. Management-expert technologists can schedule 
requests and write protocols of simple cases with the support 
of technology, technology-expert technologists make scans 
and images and can do interpretation of simple cases with 
the support of technology, and patient-expert technologists 
prepare and comfort the patients.

The beginning of this future scenario is comparable to the 
second future scenario where a structured request is saved in 
HIX and with the support of technology, it is defined as simple 
or complex. Simple requests are referred to a management-
expert technologist to write a protocol and complex requests 
are referred to residents and radiologists to write a protocol. 
Both, simple and complex requests, are scheduled and by the 
management-expert technologist and the results are saved in 
order to be interpreted.

Patient-expert technologists prepare and comfort the patients 
before, during and after the scanning and the technology-
expert technologists makes the scans and images. In case of a 
simple request, e.g. a simple fracture in a bone, the technology-
expert technologists interpret these images with the support 
of artificial intelligence. A threshold value is for example set 
to make sure that the interpretations can be made safely. The 
results of the simple cases are saved in HIX and can be viewed 
by the referring physician who decides on the treatment and 
care pathway for the patient.

In case of a complex case, e.g. an MRI scan, there are 
moments during the day where radiologists and residents 
can interpret these based on priority with the support of 
artificial intelligence. The results are saved in the electronic 
patient file and can be viewed by the referring physician for 
further treatment and care pathway selection. However, in the 
more complex cases where multiple perspectives are needed, 
moments are planned to discuss these cases with other 
radiologists, residents and physicians.

Besides having moments to interpret complex cases, residents 
have personalized moments to work, learn, and get structured 
feedback from the right supervisors based on their learning 
needs, tailored to learning preferences and to specific interests.

This way of working with the support of technology will 
enhance the hospital workflow, which is visualized in figure 
28.

Time pacing scenario 3
Support of technology in complex cases in this scenario would 
be feasible in around 5 years, according to the radiologist 
of the brainstorm session. Besides, if the technology can 
support the radiologist in the interpretation of simple cases 
in 2023, this technology could also support the technologists 
in interpreting the simple cases. However, they need to be 
trained on how to do this and gain trust of radiologists. Also 
creating personalized moments for residents to work, learn 
and get supervision in a structured way would take some time 
to organize this. Therefore, this future scenario will be feasible 
in 2025.
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Figure 28: Future scenario 3 - enhanced hospital workfl ow
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5.2 Value propositi ons
Now	 that	 the	 three	 future	 scenarios	 on	 how	 radiology	
employees	will	work	while	enhancing	engagement	are	defi	ned,	
value	propositi	ons	for	Philips	on	how	to	support	this	new	way	
of	working	can	be	explored.	First,	general	value	propositi	ons	
have	 been	 designed	 that	 give	 the	 directi	on	 or	 opportunity	
area.	 Aft	er	 that,	 service	 propositi	ons	 have	 been	 designed.	
These	 service	 propositi	ons	 are	 more	 concrete	 and	 based	
on	specifi	c	 ideas	and	will	serve	as	 inspirati	on	and	project	or	
research	initi	ati	ves	for	Philips	to	conti	nue	with.

Value propositi on 1
The	fi	rst	future	scenario	shows	that	the	tasks	of	technologists	
are	 divided	 more	 effi		ciently	 based	 on	 a	 personal	 fi	t,	 the	
supervision	of	residents	is	structured	and	they	are	given	the	
possibility	 to	 ask	 questi	ons	 and	 the	 cases	 for	 interpretati	on	
are	 prioriti	zed	 for	 radiologists.	 Besides,	 the	 radiologists	 get	
support	in	writi	ng	protocols	and	receive	structured	requests.	
The	value	propositi	on	can	be	defi	ned	as	follows:

“Enhancing the employee workfl ow through boosti ng task 
effi  ciency and facilitati ng knowledge acquisiti on.”

Where	boosti	ng	task	effi		ciency	refers	to	the	task	division	of	
technologists,	 the	prioriti	zati	on	of	cases	 for	 radiologists	and	
the	 support	 in	writi	ng	protocols.	The	knowledge	acquisiti	on	
refers	to	the	way	residents	get	supervision	and	the	facilitati	on	
to	ask	questi	ons.

Value propositi on 2
The	 second	 future	 scenario	 focusses	 on	 guiding	 the	
technologists	in	becoming	experts	within	their	interests	based	
on	experiences	and	knowledge,	matching	the	residents	to	the	
right	supervisors	and	giving	support	in	interpretati	on	of	simple	
cases	for	radiologists.	Therefore,	the	value	propositi	on	of	this	
scenario	can	be	defi	nes	as:

“Enhancing the department workfl ow through facilitati ng 
collaborati on and guidance in personalized responsibiliti es.”

Where	 facilitati	ng	 collaborati	on	 refers	 to	 matching	 the	
residents	 to	 the	 right	 supervisors	 and	 the	 collaborati	on	
between	 the	 radiologists	 and	 the	 technology	 support	 in	
interpretati	on.	 The	 guidance	 in	 personalized	 responsibiliti	es	
refers	to	guiding	the	technologists	in	becoming	experts.

Value propositi on 3
The	third	future	scenario	is	elaborates	on	technology	support	
for	radiologist	in	the	interpretati	on	of	complex	cases,	tailored	
roles	of	technologists	and	personalized	learning	pathways	for	
residents.	Therefore,	the	value	propositi	on	of	this	scenario	can	
be	defi	ned	as:

“Enhancing the hospital workfl ow through support in interpretati on 
complexity and providing guidance in personalized pathways.”

Where	support	in	interpretati	on	complexity	refers	to	the	way	
the	radiologists	interpret	images	and	scans	on	their	own	as	well	
as	in	multi	disciplinary	meeti	ngs,	and	guidance	in	personalized	
pathways	 refers	 to	 the	 tailored	 roles	 of	 technologists	 and	
personalized	learning	for	residents.

5.2 Value propositi ons



| 65DESIGN

5.3 Service propositi ons
Based	on	the	future	scenarios	and	general	value	propositi	ons,	
an	individual	brainstorm	and	a	creati	ve	session	with	employees	
of	 Philips	 were	 performed	 to	 explore	 how	 Philips	 might	
support	 this	 new	 way	 of	 working	 of	 radiology	 employees.	
The	 parti	cipants	 in	 the	 creati	ve	 session	 had	 a	 background	
in	research,	design	and	 innovati	on	management.	Due	to	the	
diversity	 of	 parti	cipants’	 background,	 various	 perspecti	ves	
were	combined	to	defi	ne	desirable,	viable	and	feasible	ideas.	
Figures	29	and	30	show	an	impression	of	the	creati	ve	session	
with	 Philips	 employees.	 The	 approach	 and	 rough	 ideati	on	
materials	can	be	found	in	appendix	G.	

The	ideas	of	the	creati	ve	session	with	Philips	employees	were	
used	 to	 defi	ne	 relevant	 and	 concrete	 service	 propositi	ons	
for	 each	 role.	 Together	 with	 the	 inspirati	on	 of	 the	 Value	
Propositi	on	Canvas	(Strategyzer,	2019)	the	“fi	t”	between	the	
radiology	employee	values	and	the	ideas	from	the	session	was	
explored.	Yet,	for	strategic	business	innovati	on	it	is	important	
to	have	a	conti	nuous	fl	ow	of	innovati	on.	This	means	that	the	
service	propositi	ons	need	to	be	applicable	within	each	future	
scenario.	These	service	propositi	ons	will	serve	as	 inspirati	on	
and	 as	 starti	ng	 points	 for	 future	 projects	 and	 research	
initi	ati	ves	for	the	research,	design	or	business	department.	

The	service	propositi	ons	based	on	the	creati	ve	session	with	
Philips	are	 redacted	as	confi	denti	al	 informati	on	was	used	to	
create	ideas.	Therefore,	the	results	can	be	found	in	appendix	
H.	

One	 service	 propositi	on	 has	 been	 designed	 based	 on	 an	
individual	brainstorm	and	 insights	 from	previous	 research	of	
this	project.	This	service	propositi	on	is	applicable	to	all	roles	
within	radiology	and	is	explained	on	the	next	page.

Figures 30: Impression of creati ve session Philips employees

Figures 29: Impression of creati ve session Philips employees

5.3 Service propositi ons



66  | DESIGN

All roles
Finally,	 a	 fi	ft	h	 service	 propositi	on	 was	 designed	 which	 is	
applicable	to	all	roles.	Due	to	the	changing	role	of	radiology,	
the	tailored	and	specialized	roles	of	radiology	employees	and	
technology	support,	 it	 is	necessary	to	have	a	clear	overview	
of	the	employees	to	sustain	the	employee	engagement	within	
the	employee,	department	and	hospital	workfl	ow.	This	can	be	
supported	by	“a personalized planning helps radiology employees 
who want to defi ne diagnoses as soon as possible, be involved 
in the workfl ow, department and hospital, and want to learn in 
an open and safe learning environment by allocati ng employees 
correctly based on their tailored tasks and managing the workfl ow 
effi  ciency.”

Where	 in	the	fi	rst	 future	scenario	the	personalized	planning	
enhances	 the	 individual	 employee	workfl	ow.	 In	 the	 second	
future	scenario,	it	will	support	the	enti	re	radiology	department	
workfl	ow	and	in	the	third	future	scenario	it	will	enhance	the	
hospital	 workfl	ow.	 This	 also	 means	 that	 the	 personalized	
planning	 will	 support	 the	 referring	 physicians	 and	 other	
specialists,	see	fi	gure	31.

Enhanced employee workflow Enhanced department workflow Enhanced hospital workflow

Pe
rs
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Employee planning

Department planning

Hospital planning

Figure 31: Personalized planning for employees
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5.4 Conclusion

Based on the evoluti on of the work environment elements, this chapter showed the designs of 
the future scenarios: one for each strategic life cycle. They showed a detailed overview of the 
workfl ow of radiology employees and referring physicians. 

In the fi rst future scenarios, in 2021, the tasks of technologists are divided more effi  ciently based 
on their interests, experiences and knowledge. There will also be an opportunity for them to 
schedule all requests themselves as they have the overview of available resources. The residents 
will get structured feedback and the possibility to ask questi ons to the right and available people. 
The radiologists will get technology support in the workfl ow as this will fi lter the cases based on 
priority.

In the second future scenario, in 2023, technologists get even more responsibility with the support 
of technology. In this scenario they are able to write protocols of simple cases. There will be 
moments during the day for structured supervision, feedback and assessment where the residents 
are linked to the supervisors with the right core qualiti es. Additi onally, the radiologists will get 
support of technology in the interpretati on of simple cases. 

The third future scenario, in 2025, technologists will have obtained their tailored role based on 
interests, experiences and knowledge. Besides, the technology-expert technologists are also able 
to interpret the images of simple cases with the support of technology. The learning pathway of 
residents is personalized based on learning preferences and the radiologist get technology support 
in the interpretati on of complex cases.

Based on these three future scenarios, value propositi ons have been created on how to support 
this new way of working. In the fi rst future scenario this value propositi on can be defi ned as: 
“Enhanced employee workfl ow through boosti ng task effi  ciency and facilitati ng knowledge acquisiti on.”
The value propositi on of the second future scenario can be defi ned as: “Enhanced department 
workfl ow through facilitati ng collaborati on and guidance in personalized responsibiliti es.” And the fi nal 
value propositi on for the third future scenario can be defi ned as: “Enhanced hospital workfl ow 
through supporti ng in interpretati on complexity and providing guidance in personalized pathways.”.

To get more specifi c ideas on how Philips might support the radiology employees in the future 
scenarios, service propositi ons have been designed. This was done based on an individual 
brainstorm, a creati ve workshop with Philips employees and all insights from the previous creati ve 
sessions. This resulted in fi ve service propositi ons, where four are based on individual roles of 
radiology and one that is applicable to all employees. The four service propositi ons that are based 
on individual roles are considered confi denti al as these are created with confi denti al back ground 



informati on of Philips. The fi ft h service propositi on which is applicable to all roles is defi ned as: 
a personalized planning helps radiology employees by allocati ng them correctly based on their 
tailored tasks and managing the workfl ow effi  ciency.





This	chapter	elaborates	on	a	validati	on	session	that	has	been	conducted	with	
radiology	employees	in	order	to	defi	ne	the	desirability	of	the	future	scenarios.	
And	 last	 but	 not	 least,	 the	 roadmap	 of	 employee	 engagement	 at	 radiology	
in	2030,	which	 includes	all	fi	ndings	and	results	of	this	graduati	on	project,	 is	
presented.	 It	 includes	 the	 changing	healthcare	and	 radiology	 landscape,	 the	
employee	 values	 that	 enhance	 engagement,	 the	 three	 strategic	 life	 cycles,	
the	 future	 scenarios	 based	 on	 the	 work	 environment	 elements,	 the	 value	
propositi	ons	and	the	service	propositi	ons	for	Philips.	

6 Deliver
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6.1 Validati on
The	 various	 work	 environment	 elements	 from	 the	 future	
scenarios	 have	 been	 laid	 out	 to	 two	 technologists,	 one	
resident	 and	 one	 radiologist	 for	 an	 anonymous	 validati	on	
based	on	desirability.	They	were	asked	to	what	extent	these	
work	 environment	 elements	 enhance	 their	 engagement.	 .	
Appendix	I	shows	the	original	survey	with	responses	from	the	
parti	cipants.

INVOLVEMENT | MORE RESPONSIBILITY BASED ON 
EXPERIENCES AND KNOWLEDGE
According	to	the	technologists,	more	responsibility	based	on	
experiences	 and	 knowledge	 will	 enhance	 the	 involvement	
and	 they	 gave	 it	 4	 out	 of	 5	 points.	They	 argued	 that	more	
responsibility	will	enhance	involvement	as	“it is more important 
to do your tasks. At the moment nobody really noti ces what 
you are doing.” and it can “absolutely benefi t the involvement, 
however, it should not give too much pressure on some people.”. 

• Scheduling requests
In	 the	 fi	rst	 future	 scenario,	 technologists	 will	 be	 able	 to	
schedule	all	requests	as	they	have	the	knowledge	and	overview	
of	available	 resources.	This	will	 enhance	 the	 involvement	of	
technologists	and	it	scored	4	out	of	5	points.	They	argued	that	
in	this	way	they	“can bett er schedule appointments and it would 
be already feasible”,	however,	“research should be done into how 
this will be implemented as it could be an expensive administrati ve 
task.”. 

• Writi ng protocol of simple requests
The	 second	 future	 scenario	 envisioned	 that	 technologists	
will	be	able	to	write	protocols	of	simple	requests.	According	
to	 the	 validati	on	 with	 technologists,	 this	 will	 enhance	 the	
involvement	and	 it	 scored	4,5	out	of	5	points.	They	argued	
that	in	this	way	they	“get more responsibility and will be positi vely 
involved” and it can “increase the process effi  ciency”.	 It	would	
be	 feasible	 to	 implement	 this	 as	 “quite a lot of technologists 
already know much about this and think along with radiologists”.
However,	only	“experienced technologists will be able to do this”.

• Interpretati on of simple cases
In	the	third	future	scenario,	it	was	envisioned	that	technologists	
will	be	able	to	interpret	the	scans	and	images	of	simple	cases.	
This	will	enhance	the	engagement	according	to	the	validati	on,	
and	it	scored	4	out	of	5	points.	The	technologists	argued	that	
in	this	way	“you are not only pressing the butt on, but also involved 

in the real diagnosti c process”.	As	technologists	already	see	a	lot	
of	 images	and	scans,	 it	would	be	 feasible	 to	 implement	 this	
within	10	years.	Besides	“data analyses can be faster with the 
use of algorithms and in this way radiologists can focus more on 
the complex cases”.

EQUALITY | TAILORED LEARNING & STRUCTURED 
SUPERVISION AND ASSESSMENT
According	 to	 the	 resident,	 structured	 supervision	 will	
enhance	the	staff		equality	to	create	an	open	and	safe	learning	
environment	 as	 it	 “will then be possible to always discuss 
uncertainti es in certain cases”. It	was	score	4	out	of	5	points.	

Possibility	to	ask	questi	ons	to	right	and	available	people
In	 the	 fi	rst	 future	 scenario,	 the	 residents	 will	 have	 the	
possibility	 to	 ask	 questi	ons	 about	 certain	 cases	 to	 the	 right	
and	available	people.	This	will	contribute	to	an	open	and	safe	
learning	environment	and	scored	4	out	of	5	points	as	 it	will	
“broaden the knowledge, which is an essenti al part of educati on”.

• Matched to the right supervisors
In	 the	 second	 future	 scenario,	 residents	will	 be	matched	 to	
supervisors	 with	 the	 right	 core	 qualiti	es.	 According	 to	 the	
validati	on	with	 the	resident,	 this	match	making	will	enhance	
the engagement as “not everyone possesses the right core 
qualiti es. You have to fi nd out what core qualiti es someone has 
and put them in a positi on where they can use and explore those 
qualiti es”. It	was	scored	5	out	of	5	points.

• Personalized learning pathway
In	 the	 third	 future	 scenario,	 the	 residents	 will	 have	 a	
personalized	 learning	pathway	that	 is	tailored	to	their	needs	
and	preferences.	This	work	environment	elements	was	scored	
4	out	of	5	points	and	will	therefore	contribute	to	an	open	and	
safe	 learning	environment	as	 there	 is	 “clarity of who is doing 
which tasks and where you can ask for supervision”.
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RESULT-DRIVEN | TECHNOLOGY SUPPORT IN 
WORKFLOW AND INTERPRETATION IMAGES AND 
SCANS
According to the radiologist in this validation, technology 
support in workflow and interpretation will contribute to 
being result-driven and thus the engagement as “adequate 
information with the support of technology will lead to quality and 
efficiency”. It scored 4 out of 5 points.

•	Support in workflow by prioritizing cases
In the first future scenario, the radiologists will get technology 
support in their workflow as it will prioritize cases for 
interpretation. This will enhance being result-driven to 
enhance engagement as it will “contribute to the workflow 
efficiency”. This scored 4 out of 5 points.

•	Support in interpretation of simple and complex cases
In the second and third future scenario, technology will 
support radiologists in the interpretation of scans and images. 
In the second future scenario this will be for simple cases, and 
in the third future scenario this will be for complex cases. The 
support in interpretation of scans and images will contribute 
to being result-driven and the engagement as it “enables better, 
faster and more precise diagnosis of disease”. It scored 4 out of 
5 points.

This validation with radiology employees showed that the 
identified and designed work environment elements within the 
future scenarios do enhance the employee engagement. This 
implies that the value propositions and service propositions 
are based on valid insights. 
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6.1 Roadmap to Radiology Staff  Resilience
Aft	er	 all	 desk	 and	 literature	 research,	 fi	eld	 research	 and	
creati	ve	 sessions,	 the	 main	 fi	ndings	 were	 used	 to	 build	 a	
roadmap	towards	employee	engagement	among	Millennials	at	
radiology.	A	roadmap	is	defi	ned	as:	a	visual	portray	of	design	
innovati	on	 elements	 plott	ed	 on	 a	 ti	meline	 (Simonse,	 2017).	
The	roadmap	of	this	graduati	on	project	shows	the	changing	
work	 environment	 elements	 of	 the	 radiology	 workfl	ow	 per	
role	based	on	the	changing	healthcare	landscape	and	role	of	
radiology	and	employee	values.	Besides,	it	shows	the	possible	
service	propositi	ons	how	Philips	might	support	this	new	way	
of	working.	The	fi	nal	and	complete	roadmap	is	shown	on	the	
right.

The	 employee	 values	 of	 the	 technologists,	 residents	 and	
radiologists	will	 stay	the	same	during	the	three	strategic	 life	
cycles,	or	 in	this	roadmap:	the	three	horizons.	However,	the	
work	environment	of	the	radiology	workfl	ow	will	change	due	
to	 the	 changing	healthcare	 landscape	 and	 role	of	 radiology.	
As	can	be	seen	in	the	second	row,	the	healthcare	landscape	
shows	the	four	main	trends	and	expectati	ons	that	will	shape	
the	future	role	of	radiology.	The	importance	of	the	trends	in	
each	 horizon	 is	 indicated	with	 circles.	The	bigger	 the	 circle,	
the	more	important	this	trend	will	be	to	the	roles	of	radiology	
in	this	horizon.

Besides,	 the	 fi	ve	 service	 propositi	ons	 on	 how	 Philips	might	
support	 the	 new	 radiology	 workfl	ow	 in	 the	 future	 are	
menti	oned	at	the	bott	om.	These	main	concepts	of	the	service	
propositi	ons	 will	 stay	 the	 same	 during	 the	 three	 horizons,	
however,	how	they	will	support	the	roles	of	radiology	evolve	
over	ti	me	based	on	the	three	life	cycles.	

6.1 Roadmap to Radiology Staff  Resilience



Horizon 1 | 2021

Enhanced healthcare workflow

Horizon 2 | 2023 2030Horizon 3 | 2025

Strategic life cycle Enhanced department workflowEnhanced employee workflow Enhanced hospital workflow

Healthcare landscape

Patient complexity

Value-based healthcare

Specialized roles

Big data & AI

Work environment
radiology workflow

Service propositions

Confidential

Confidential

Confidential

Confidential

Explore interests, knowledge, experiences

Explore learning preferences

Facilitate knowledge acquisition

Boost workflow efficiency Reduce interpretation complexity simple cases

Facilitate collaboration with radiologists

Facilitate match making

Provide guidance Provide guidance

Manage education & career expectations

Building professional network

Reduce interpretation comlexity complex cases

Personalized planning Employee planning

Prioritized cases and 
support in protocol

Structured supervision &
ask questions to right people

Support in ‘simple’ 
image interpretation

Linked to supervisors 
with right core values

Support in ‘complex’ 
image interpretation

Personalized learning
pathway

Tailored technologist role
Guidance to become expert

for tailored roleTasks based on personal fit

Department planning Hospital planning

Value propositions Enhanced department workflow through
facilitating collaboration and guidance

in personalized responsibilities

Enhanced employee workflow through
boosting task efficiency and facilitating

knowledge acquisition

Enhanced hospital workflow through
support in interpretation complexity and

providing guidance in personalized pathways

 “The role of radiology shifts towards being the center of 
 solving patient pathologies together with referring physicians 

as well as with the support of system technology. 

A structured, integrated and efficient workflow supports 
staff equality to create an open and safe learning environment 

and will contribute to value-based imaging in order 
to achieve the best diagnoses for patients.”

General practitioner

Specialist

Employee values

Involvement

Equality

Result-driven
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HORIZON 1 
In the first horizon, the employee workflow of all three roles 
will be enhanced through boosting the task efficiency and 
facilitating knowledge acquisition. Patient complexity will start 
to play an important role as it might increase the workload 
of radiology. However, the use of big data and AI provides 
opportunities to support. Figure 32 shows horizon 1.

Task efficiency refers to prioritized cases and support in 
writing the protocols for radiologists. This can be supported 
by boosting the radiologists’ workflow efficiency by filtering 
the cases on priority and it will suggest the type of scan that 
might be needed for a request when writing the protocols.

The task efficiency also refers to divided tasks based on 
a personal fit for technologists. This can be supported by 
helping technologists to explore their interests, knowledge 
and experience to be able to divide the tasks more efficiently. 
This will boost the workflow as the technologists will perform 
tasks in which they are good at and they enjoy doing.

The knowledge acquisition refers to structured supervision 
and the possibility to ask questions to the right and available 
people for residents. This can be supported by exploring the 
residents’ learning preferences for structured supervision. 
Another support for residents is to facilitate knowledge 
acquisition. Residents are able to search for information 
on specific cases or medical subjects and get in touch with 
experts to ask their questions.

Lastly, the personalized planning will support all roles of 
radiology. In this horizon, the planning will enhance the 
individual planning of each role by providing an overview of 
the tasks of that day.
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Horizon 1 | 2021

Strategic life cycle Enhanced employee workflow

Healthcare landscape

Patient complexity

Value-based healthcare

Specialized roles

Big data & AI

Work environment
radiology workflow

Service propositions

Confidential

Confidential

Confidential

Confidential

Personalized planning Employee planning

Prioritized cases and 
support in protocol

Structured supervision &
ask questions to right people

Tasks based on personal fit

Value propositions Enhanced employee workflow through
boosting task efficiency and facilitating

knowledge acquisition

Employee values

Involvement

Equality

Result-driven

Explore interests, knowledge, experiences

Explore learning preferences

Facilitate knowledge acquisition

Boost workflow efficiency

Figure 32: Horizon 1: enhanced employee workfl ow
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HORIZON 2
In the second horizon, the department workflow will be 
enhanced through facilitating collaboration and guidance in 
personalized responsibilities. As the patient complexity will 
increase even more, super specialized roles within radiology 
will play an important role in this horizon. Value-based 
healthcare and big data and AI will provide opportunities to 
support in here. Figure 33 shows horizon 2.

Facilitating collaboration refers to the support in interpretation 
of simple images for radiologists by for example giving the 
likelihood of a disease. This will allow the radiologists to have 
more time for other cases that require more attention. 

Facilitating collaboration also refers to being linked to 
supervisors with the right core qualities for residents. This 
can be supported by facilitating match making. Exploring the 
learning preferences of residents and the core qualities of 
supervisors and match them accordingly.

The guidance in personalized responsibilities refers to the 
guidance technologists get to become experts for their tailored 
roles. In this horizon, the technologists can already take over 
simple tasks of radiologists and residents, such as writing the 
protocol of simple requests with the support of technology. 
However, technologists are also able to have tailored roles in 
other directions, such as management or patient-care.

As in this horizon the roles of radiology will already get more 
specialized and tailored, the personalized planning gets 
a bigger role. It will support the radiology department by 
providing an overview of the tailored and specialized roles and 
a task division based on this.
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Horizon 2 | 2023

Enhanced department workflow

Support in ‘simple’ 
image interpretation

Linked to supervisors 
with right core values

Guidance to become expert
for tailored role

Enhanced department workflow through
facilitating collaboration and guidance

in personalized responsibilities

Strategic life cycle

Healthcare landscape

Patient complexity

Value-based healthcare

Specialized roles

Big data & AI

Work environment
radiology workflow

Service propositions

Confidential

Confidential

Confidential

Confidential

Personalized planning

Value propositions

Employee values

Involvement

Equality

Result-driven

Reduce interpretation complexity simple cases

Facilitate match making

Provide guidance

Department planning

Facilitate collaboration with radiologists

Figure 33: Horizon 2: enhanced employee workfl ow
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HORIZON 3
In the third horizon, the hospital workflow will be enhanced 
through support in interpretation complexity and providing 
guidance in personalized pathways. Patient complexity will 
increase even more and therefore the super specialized 
roles become very important. Value-based healthcare will 
start to play a bigger role as well due to the specialized roles 
of healthcare employees. Big data & AI will provide more 
opportunities to support this complexity and workflow. Figure 
34 shows horizon 3

The support in interpretation complexity refers to the support 
in interpretation of complex images and scans for radiologists. 
However, in this horizon the technologists will be able to do 
the interpretation of simple cases. Therefore, they will also get 
support in the interpretation, just as the radiologists. Again, it 
will give a likelihood of the disease that cannot be seen by the 
naked eye and provides support in multidisciplinary meetings 
as well.  

The guidance in personalized pathways refers to the tailored 
roles of technologists. In this horizon, the technologists will 
have obtained their tailored role based on their interests, 
knowledge and experiences. This can vary within different 
directions. Providing guidance to technologists will be 
important as value-based healthcare will play a bigger role and 
therefore the innovations within healthcare and radiology will 
increase. It is important for technologists to stay up to date 
about this.
  
The guidance in personalized pathways also refers to the 
personalized learning pathways for in this horizon. Due to 
the increasing complexity in healthcare and radiology, the 
residents will get guidance to manage their education and 
career expectations. 

In this horizon, the personalized planning will support all 
employees within the hospital. For the referring physicians 
it is also important to know which specific role the radiology 
employees have to be able to work together well and 
efficiently.
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Horizon 3 | 2025

Strategic life cycle Enhanced hospital workflow

Healthcare landscape

Patient complexity

Value-based healthcare

Specialized roles

Big data & AI

Work environment
radiology workflow

Service propositions

Confidential

Confidential

Confidential

Confidential

Provide guidance

Manage education & career expectations

Building professional network

Reduce interpretation comlexity complex cases

Personalized planning

Support in ‘complex’ 
image interpretation

Personalized learning
pathway

Tailored technologist role

Hospital planning

Value propositions Enhanced hospital workflow through
support in interpretation complexity and

providing guidance in personalized pathways

Employee values

Involvement

Equality

Result-driven

Figure 34: Horizon 3: enhanced employee workfl ow
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6.3 Conclusion

Based on a validati on session with two technologists, one resident and one radiologist, the 
desirability of the work environment elements within the three strategic life cycles was explored. 

Having more responsibility based on experiences and knowledge does enhance the engagement of 
technologists as “it is more important to do your tasks. At the moment nobody really noti ces what you 
are doing.” and it can “absolutely benefi t the involvement, however, it should not give too much pressure 
on some people.”. Being more involved in the diagnosti c process would benefi t the engagement as 
“you are not only pressing the butt on”. This would be feasible according to the validati on session. 
Especially with the support of technology, because “data analyses can be faster with the use of 
algorithms and in this way radiologists can focus more on the complex cases”.

Tailored learning & structured supervision and assessment enhances the engagement of residents, 
as it “will then be possible to always discuss uncertainti es in certain cases and broaden the knowledge”.
Besides, match making with the right supervisors is crucial. “Not everyone possesses the right core 
qualiti es. You have to fi nd out what core qualiti es someone has and put them in a positi on where they 
can use and explore those qualiti es.”. Combining this in a personalized learning pathway is a soluti on 
as there is “clarity of who is doing which tasks and where you can ask for supervision”.

Support from technology in the workfl ow and interpretati on of scans and images enhances the 
engagement of radiologists. The technology support can fi lter informati on based on priority and 
give “adequate informati on which will lead to quality and effi  ciency”. Support in interpretati on of 
scans and images will “enable bett er, faster and more precise diagnosis of disease”.

To conclude, all work environment elements enhance the engagement of the roles within radiology 
according to the validati on session. This implies that the value propositi ons and service propositi ons 
are based on valid insights.

Based on all insights, fi ndings and results within this project, a roadmap has been created. This 
roadmap is “a visual portray of design innovati on elements plott ed on a ti meline” (Simonse, 2017). It 
shows the changing work environment elements of the radiology workfl ow per role based on the 
trends and employee values. Besides, the service propositi ons on how to support this new way of 
working is visualized. 





This	last	chapter	contains	a	discussion	of	this	graduati	on	project.	It	summarizes	
the	 main	 results	 and	 answers	 the	 research	 questi	on	 on	 how Philips might 
support radiology departments to create an employee experience that enhances 
engagement among Millennials.	Besides,	an	elaborati	on	on	the	recommendati	ons	
will	be	given	and	a	personal	refl	ecti	on	is	laid	out.

7 Discussion
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7.1 Contributi on master thesis
This	master	thesis	adds	value	to	stakeholders	in	the	healthcare	
and	radiology	industry,	to	the	Strategic	Product	Design	fi	eld	of	
study	and	to	the	problem	owner	Philips	Research	in	parti	cular.	
This	thesis	aims	to	contribute	to	the	awareness	of	employee	
engagement	among	healthcare	employees	(and	Millennials	in	
parti	cular)	and	aims	to	stress	the	importance	why	healthcare	
organizati	ons	 and	 health	 technology	 companies	 should	 pay	
att	enti	on	to	this	matt	er.	The	main	take-aways	are	the	insights	
on	 the	 two	 aspects	 of	 employee	 engagement	 and	 that	 the	
Millennial	generati	on	is	diff	erent	than	other	generati	ons.	The	
future	scenarios	and	the	fi	ve	service	propositi	ons	in	this	thesis	
serve	 as	 an	 inspirati	on	 source	 for	 both	 the	 healthcare	 and	
radiology	 industry	as	well	as	for	Philips	research	by	showing	
how	 a	 health	 technology	 company	 can	 support	 healthcare	
organizati	ons.	Besides,	this	thesis	aspires	to	spark	research	at	
Strategic Product Design at the faculty of Industrial Design 
Engineering	 on	 how	 to	 create	 relevant	 and	 inspirati	onal	
propositi	ons	for	companies,	while	handling	a	customer	centric	
approach.

Fundamentally,	 this	 thesis	 provides	 Philips	 Research	 with	
new	service	propositi	ons	that	act	as	inspirati	on	to	benefi	t	the	
employee	experience	pillar	of	the	Quadruple	Aim.	Therefore,	
not	 only	 contributi	ng	 to	 becoming	 the	 biggest	 health	
technology	company,	however,	also	showing	that	companies	
like	Philips	provide	soluti	ons	based	on	market	pull	instead	of	
only	technology	push.



| 87DISCUSSION

7.2 Conclusion
The	 research	 questi	on	 and	 its	 sub	 questi	ons	 have	 been	
answered	 throughout	 the	 several	 chapters	 in	 this	 thesis.	 In	
this	paragraph,	 the	most	 important	conclusions	are	dawn	to	
explicitly	answer	the	research	questi	on	and	sub	questi	ons.	

1. How to create an employee experience that enhances 
engagement?

Literature	explorati	on	revealed	how	burnout	and	engagement	
are	linked	to	each	other	by	means	of	two	main	work	aspects:	
job	demands	and	job	resources.	The	focus	for	this	graduati	on	
project	 laid	 on	 the	 job	 resources	 (intrinsic and extrinsic),	 as	
this	will	 both	 have	 infl	uence	on	preventi	ng	 burnout	 as	well	
as	on	 fostering	engagement.	The	 intrinsic	 job	 resources	can	
be	defi	ned	as	the	employee	values,	whereas	the	extrinsic	job	
resources	are	described	as	the	work	environment.

However,	 the	employee	values	will	 stay	 the	same	over	ti	me	
as	these	are	fundamental	and	universal	drivers	of	behaviour,	
while	 the	work	 environment	will	 change	 due	 to	 trends	 and	
developments	 within	 the	 fi	eld	 of	 healthcare.	 Thus,	 for	
employee	 engagement	 to	 be	 sustained	 over	 ti	me,	 the	work	
environment	needs	to	be	adapted	to	a	changing	context	while	
being	in	balance	with	the	employee	values

2. How does the employee experience look like that enhances the 
engagement among Millennials at radiology?

An	explorati	on	to	identi	fy	the	employee	values	of	Millennials	
at	 radiology	 showed	 that	 technologists	 value	 involvement,	
residents	value	 staff		 equality	 that	 creates	 an	open	 and	 safe	
learning	environment	and	radiologists	value	being	result-driven	
to	defi	ne	diagnoses	as	soon	as	possible.	Besides,	fi	eld	and	trend	
research	revealed	that	the	enti	re	healthcare	workfl	ow	will	be	
enhanced	 in	2030.	The	organizati	onal	 structure	of	hospitals	
will	change	from	traditi	onal	departments	into	themes,	where	
radiology	will	have	a	central	role.	This	means	that	the	role	of	
radiology	will	become	more	central	and	visible	and	will	drive	
the	collaborati	on	between	other	physicians	with	the	support	of	
technology.	Based	on	the	employee	values	and	the	future	role	
of	radiology,	a	future	vision	has	been	designed	that	describes	
the	future	of	radiology	where	employee	engagement	among	
Millennials	is	enhanced:

“The role of radiology shift s towards being the center of solving 
pati ent pathologies together with referring physicians as well as 
with the support of system technology. A structured, integrated 
and effi  cient workfl ow supports staff  equality to create an open 
and safe learning environment and will contribute to value-based 
imaging in order to achieve the best diagnoses for pati ents.”

Based	on	the	employee	values	and	changing	role	of	radiology,	
the	 work	 environment	 of	 radiology	 has	 been	 explored	 by	
means	 of	 various	 creati	ve	 sessions.	 This	 revealed	 that	 the	
involvement	of	technologists,	and	thus	their	engagement,	can	
be	enhanced	by	giving	them	more	responsibility	based	on	their	
interests,	 knowledge	 and	 experiences	 that	 they	 gain	 during	
their	job.	This	means	that	in	the	future,	technologists	will	have	
tailored	roles	which	can	vary	from	being	a	management-expert,	
pati	ent	care-expert	and	technology-expert.	The	staff		equality	
to	create	an	open	and	safe	learning	environment	for	residents,	
and thus their engagement, can be enhanced by tailoring their 
learning	and	structuring	the	supervision	and	assessment.	This	
means	that	in	the	future,	residents	will	all	have	a	personalized	
learning	pathway	paced	on	their	 learning	preferences.	Being	
result-driven	 to	 defi	ne	 diagnoses	 as	 soon	 as	 possible	 for	
radiologists, and thus their engagement, can be enhanced 
by	technology	support	in	the	workfl	ow	and	interpretati	on	of	
scans	and	images.	This	means	that	in	the	future,	radiologists	
will	get	technology	support	and	can	therefore	focus	more	on	
the	complex	cases	and	collaborati	on	with	other	physicians.

3. How will the employee experience of engagement evolve over 
ti me?

As	the	future	vision,	and	thus	the	enti	re	healthcare	workfl	ow,	
will	be	enhanced	in	2030,	several	steps	need	to	be	taken	to	
arrive	there.	This	evoluti	on	is	based	on	the	three	strategic	life	
cycles.	The	fi	rst	 step	 is	 to	enhance	 the	employee	workfl	ow,	
where	 innovati	ons	 within	 each	 role	 of	 radiology	 will	 take	
place.	This	will	follow	into	an	enhanced	department	workfl	ow,	
where	the	 interacti	on	and	collaborati	on	within	radiology	will	
be	developed.	The	 third	 life	 cycle	 is	 based	on	an	enhanced	
hospital	workfl	ow,	where	also	the	roles	of	referring	physicians	
will	be	taken	into	account.
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Based on these three strategic life cycles, the work environment 
elements from the creative sessions are mapped out.

In order for technologists to obtain tailored roles, the first step 
is to explore interests, knowledge and experiences to divide 
the tasks more efficiently and on personal fit. In the second life 
cycle, they will be coached and guided to become real experts 
within their interests and in the third life cycle they will have 
obtained their tailored role. Besides, technology support will 
allow them to take over the simple tasks of radiologists, such 
as scheduling all requests, writing the protocol of simple cases 
and interpreting simple images (e.g. x-rays).

In order for residents to have personalized learning pathways, 
the first step is to have structured supervision and assessments 
and have the possibility to ask questions to the right and 
available people. In the second life cycle, they will be matched 
to supervisors with the right core qualities. In the third life 
cycle, they will have personalized learning pathways that are 
tailored to their learning preferences.

In order for radiologists to be able to focus on the complex 
cases, the first step is technology support in the workflow. 
This will be done by prioritizing cases and give support in 
writing protocols. In the second life cycle, technology will 
support in the interpretation of simple cases. This allows the 
radiologists to work more efficiently and have more time left 
for complex cases. In the third life cycle, the interpretation of 
simple cases can be done by technologists and technology will 
support radiologists in the interpretation of complex cases. 

4.	How might Philips support radiology departments to create 
an employee experience that enhances engagement among 
Millennials?

By means of an individual brainstorm, a creative session with 
employees of Philips and the insights from previous creative 
sessions and research, five service propositions have been 
designed. These service propositions show how Philips might 
support the radiology departments to sustain employee 
engagement among Millennials. Four service propositions are 

based on the different roles. These are considered confidential 
and can be found in appendix H. One service proposition is 
applicable to all roles and can be defined as:

•	A personalized planning will help radiology employees 
by allocating them correctly based on their tailored roles, 
personalized employee pathways and managing the 
workflow efficiency.

These five service propositions serve as inspiration and 
project or research initiatives for Philips research, design and 
business.
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7.3 Recommendati ons
DESIRABILITY OF RADIOLOGY EMPLOYEES
The	research	on	employee	values	 in	the	discover	phase	was	
based	on	interviews	with	three	radiologists,	two	residents	and	
four	 technologists,	mainly	 from	the	same	academic	hospital.	
This	 does	 not	 give	 a	 representati	ve	 result	 for	 all	 Millennial	
employees	 at	 radiology	 throughout	 the	 Netherlands.	
However,	 it	 does	 give	 an	 indicati	on	 of	 possible	 outcomes	
and	 serves	 as	 inspirati	on	 to	 build	 on.	Also,	 during	 the	 one-
on-one	brainstorm	sessions	with	radiology	employees,	these	
values	were	proposed	and	validated.	Based	on	this	validati	on,	
the	 employee	 values	 were	 considered	 as	 valid	 results	 and	
used	for	the	rest	of	the	project.	However,	to	fully	understand	
the	 employee	 values	 of	 radiology	 employees,	 an	 extensive	
qualitati	ve	and	quanti	tati	ve	study	is	needed.	

The	work	environment	elements	are	validated	with	radiology	
employees,	 however,	 this	 validati	on	 was	 based	 on	 four	
parti	cipants.	 To	 fully	 understand	 whether	 these	 work	
environment	elements	and	their	evoluti	on	suit	 the	radiology	
employees	and	their	values	to	enhance	engagement,	further	
research	should	be	conducted.

Lastly,	 the	 service	 propositi	ons	 that	 were	 explored	 and	
designed	 in	 the	fi	nal	phase	of	 this	 thesis	are	not	elaborated	
upon	extensively.	Also,	these	are	not	validated	with	radiology	
employees	 to	 explore	 if	 this	 sparks	 the	 desirability.	 It	 is	
recommended	 to	 Philips	 to	 further	 explore	 these	 service	
propositi	ons	 and	 explore	 the	 desirability	 of	 these	 based	 on	
the	radiology	employees’	values	and	perspecti	ves.

Unfortunately,	a	more	extensive	research	and	validati	on	with	
radiology	employees	could	not	be	realised	within	this	project’s	
ti	me	frame.

FEASIBILITY AND VIABILITY FOR PHILIPS
In	 this	 thesis,	 the	main	 focus	was	 to	explore	how	 to	 create	
an	 employee	 experience	 that	 enhances	 engagement	 among	
Millennials	and	how	this	would	 look	 like	 in	 the	 future.	Aft	er	
this	 was	 researched,	 explored	 and	 designed,	 att	enti	on	 has	
been	given	on	how	Philips	might	support	this	new	way	of	

working	at	radiology.	However,	these	fi	ve	service	propositi	ons	
have	 not	 been	 elaborated	 upon	 extensively	 and	 should	 be	
considered	 as	 initi	ati	ves	 for	 further	 research.	 The	 required	
research	 into	 the	 feasibility	 (“to what extent are these service 
propositi ons feasible?” and “does Philips have the resources to 
invest in these service propositi ons?”)	 and	 viability	 (“to what 
extent are these service propositi ons aligned with the current 
vision, strategy and goals of Philips?” and “to what extent does 
Philips want to invest in these service propositi ons?”)	were	not	
feasible	to	explore	within	this	project’s	ti	me	frame.		

This	 means	 that	 the	 next	 step	 for	 Philips	 is	 to	 validate	
these	 service	 propositi	ons	 based	 on	 feasibility	 and	 viability	
and	 explore	 whether	 it	 is	 profi	table	 and	 realisti	c	 to	 set	 up	
research	projects	based	on	 these.	Therefore,	 it	 is	 suggested	
to	 benchmark	 these	 service	 propositi	ons	 to	 other	 health	
technology	 companies	 such	 as	 Siemens,	 GE	 and	 start-ups	
as	 well	 as	 to	 companies	 that	 deliver	 educati	onal	 services	
to	 healthcare	 organizati	ons	 and	 /	 or	 employees.	 Besides,	
these	 service	 propositi	ons	 are	 focused	 on	 one	 aspect	 of	
the	Quadruple	Aim:	 staff		experience.	 In	 the	 future,	 it	would	
be	 best	 if	 Philips,	 aft	er	 validati	on,	 dived	 into	 the	 service	
propositi	ons	deeper	based	on	the	other	three	aspects	of	the	
Quadruple	Aim.	This	way,	the	service	propositi	ons	would	be	
more	 impactf	ul,	 not	 only	 for	 the	 healthcare	 employees	 but	
also	for	pati	ents	and	other	stakeholders.
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7.4 Personal refl ecti on
When	looking	back	at	this	graduati	on	project,	I	believe	I	can	
say	that	I	reached	my	learning	goals	and	that	I	have	grown	in	a	
personal	and	professional	way.	I	was	able	to	use	the	skills	and	
knowledge	that	I	gained	during	the	past	six	years	of	studying	
at the faculty of Industrial Design Engineering to create a 
result	of	which	I	am	proud.

LEARNING GOALS
As	I	described	in	the	learning	goals	of	my	project	brief	at	the	
beginning	of	this	thesis,	I	wanted	to	gain	in-depth	knowledge	
on	 strategic	 design	 for	 healthcare	 within	 corporates.	 I	 am	
thankful	for	the	opportunity	that	Philips	gave	me	to	develop	
this	knowledge	and	experience,	for	my	supervisors	for	guiding	
me	 in	 this	 (strategic)	 process	 and	 for	 all	 professionals	 that	
contributed	 to	make	 it	 possible	 for	me	 to	 learn.	 This	 really	
expanded	 my	 knowledge	 in	 this	 fi	eld	 of	 study	 and	 in	 the	
corporate	world.	

PROCESS AND METHODS
Refl	ecti	ng	 on	 my	 process	 in	 this	 project,	 I	 am	 very	 proud	
of	 how	 I	 developed	myself.	 In	 my	 project	 brief	 I	 defi	ned	 a	
planning	 and	 project	 approach,	 however,	 it	 turned	 out	 that	
I	 needed	 to	be	fl	exible	 to	be	able	 to	 reach	 the	 result	 I	was	
aiming	for.	This	was	someti	mes	confusing	as	I	lost	grip	on	my	
project.	However,	I	was	able	to	get	back	on	track	with	a	new	
plan	on	how	to	approach	it.

Yet,	the	topic	of	this	thesis	 is	fairly	psychological	and	broad.	
Therefore,	I	found	it	quite	hard	to	get	grip	on.	Although	I	was	
someti	mes	very	 criti	cal	 towards	myself,	 I	 lost	 confi	dence	 to	
make	decisions	to	proceed.	However,	this	criti	cal	atti		tude	made	
the	quality	of	my	work	even	bett	er.	Besides,	the	supervision	
from	the	TU	Delft		and	Philips	helped	me	with	this	as	well	as	it	
gave	me	back	the	confi	dence	to	make	decisions	and	move	on.	

PROJECT RESULT
As	 I	 am	 fairly	 criti	cal	 towards	myself	 and	 the	 results	 of	my	
decisions	 and	 acti	ons,	 it	 was	 hard	 for	 me	 to	 defi	ne	 where	
my	 project	would	 end.	 I	 struggled	with	 being	 able	 to	make	
mistakes	 and	 learn	 from	 it	 on	 one	 side,	while	 on	 the	 other	
side	 the	 results	 had	 to	 be	 valuable	 for	 Philips	 as	well.	 This	
caused	 me	 to	 put	 pressure	 on	 myself	 to	 deliver	 the	 best	
results	without	having	the	room	to	make	mistakes	and	learn.	

However,	in	the	end	I	believe	that	the	project	result	I	designed	
both	gave	me	the	opportunity	to	make	mistakes	and	learn	as	
well	 as	delivering	 something	valuable	 for	Philips.	Although	 I	
was	not	able	to	perform	all	validati	on	steps	in	the	end,	I	am	
proud	of	the	result	of	this	project.

I	also	learned	on	deciding	which	aspects	of	my	research	were	
relevant	for	the	next	steps	within	the	project	and	which	could	
be	considered	as	background	informati	on.	In	the	end	I	feel	I	
managed	well	to	fi	nd	a	structure	that	makes	my	project	and	
report	 relevant	and	 logic.	Also	 I	am	very	glad	 that	 I	had	the	
opportunity	to	do	fi	eld	research	and	interviews	with	employees	
at	 radiology.	 It	was	hard	 to	fi	nd	parti	cipants,	 however,	 I	 am	
very	 grateful	 for	my	 network	 that	 helped	me	 connect	with	
the	right	people.	This	really	made	the	project	come	to	life	and	
contributed	to	the	result.

COMMUNICATION 
In	my	opinion,	 I	made	big	steps	 in	my	communicati	on	skills.	
On	academic	level	as	well	as	on	connecti	ng	with	stakeholders.	
I	 mostly	 learned	 how	 to	 cooperate	 and	 communicate	 with	
multi	ple	stakeholders	who	all	have	their	own	purpose	in	this	
project.	In	the	beginning	I	found	this	quite	diffi		cult,	especially	
fi	nding	 my	 way	 within	 this	 complex	 project	 environment.	
However,	aft	er	a	few	months	I	started	to	feel	comfortable	and	
found	my	working	environment.	

PROJECT MANAGEMENT AND PLANNING
I	am	quite	impressed	how	I	dealt	with	the	project	management	
of	 this	graduati	on	project.	However,	 I	noti	ced	that	 I	wanted	
to	 involve	 all	 feedback	 and	 insights	 I	 gained	 and	 please	 all	
stakeholders.	 This	 increased	 the	 complexity	 of	 the	 project,	
which	made	 it	 harder	 to	manage	and	plan.	Next	ti	me,	 I	will	
focus	 on	 expectati	ons	 management	 of	 all	 stakeholders	 and	
prioriti	ze	 them	based	on	 relevance	 to	 the	project	 to	 relieve	
myself	from	lots	of	work	and	stress.

I	 sincerely	 hope	 that	 I	 have	 sparked	Philips’	 curiosity	within	
employee	 engagement	 among	 Millennials	 at	 radiology	
departments	and	that	they	can	use	my	approach	and	project	
results	as	inspirati	on	for	further	research	and	projects.
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