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Abstract
Objective: This	 study	was	undertaken	 to	elicit	patients'	preferences	 for	attrib-
utes	characterizing	antiseizure	medication	 (ASM)	monotherapy	options	before	
treatment	consultation,	and	to	explore	the	trade-	offs	patients	consider	between	
treatment	efficacy	and	risks	of	side	effects.	Further	objectives	were	to	explore	how	
treatment	consultation	may	affect	patient	preferences,	to	elicit	physicians'	prefer-
ences	in	selecting	treatment,	and	to	compare	patient	and	physician	preferences	
for	treatment.
Methods: This	prospective,	observational	study	(EP0076;	VOTE)	included	adults	
with	focal	seizures	requiring	a	change	in	their	ASM	monotherapy.	Patients	com-
pleted	a	discrete	choice	experiment	(DCE)	survey	before	and	after	treatment	con-
sultation.	Physicians	completed	a	similar	survey	after	the	consultation.	The	DCE	
comprised	12	choices	between	two	hypothetical	treatments	defined	by	seven	at-
tributes.	The	conditional	relative	importance	of	each	attribute	was	calculated.
Results: Three	hundred	ten	patients	(mean	[SD]	age	=	46.8	[18.3] years,	52.3%	fe-
male)	were	enrolled	from	eight	European	countries,	of	whom	305	completed	the	
survey	before	consultation	and	273	completed	the	survey	before	and	after	consul-
tation.	Overall,	this	preference	study	in	patients	who	intended	to	receive	a	new	
ASM	monotherapy	suggests	that	patient	preferences	were	ordered	as	expected,	
with	 better	 outcomes	 being	 preferred	 to	 worse	 outcomes;	 patients	 preferred	 a	
higher	chance	of	seizure	freedom,	lower	risk	of	developing	clinical	depression,	
and	 fewer	 severe	 adverse	 events;	 avoiding	 moderate-	to-	severe	 “trouble	 think-
ing	clearly”	was	more	important	than	avoiding	any	other	side	effect.	There	were	
qualitative	differences	in	what	patients	and	physicians	considered	to	be	the	most	
important	aspects	of	treatment	for	patients;	compared	with	patients,	physicians	
had	a	qualitatively	stronger	preference	for	greater	chance	of	seizure	freedom	and	
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1 	 | 	 INTRODUCTION

It	 is	 estimated	 that	 almost	 70  million	 people	 are	 liv-
ing	 with	 epilepsy	 worldwide,1	 the	 majority	 of	 whom	 re-
quire	 treatment	 with	 antiseizure	 medications	 (ASMs).2	
Although	adverse	events	(AEs)	associated	with	ASMs	af-
fect	many	patients	with	epilepsy,	few	studies	have	evalu-
ated	patients'	preferences	regarding	the	clinical	outcomes	
and	safety	risks	associated	with	ASMs.3–	8

The	 importance	 of	 understanding	 patient	 needs	 and	
preferences	is	increasingly	recognized.9–	12 There	has	been	a	
shift	toward	patient-	centered	health	care,	shared	decision-	
making,	 and	 involvement	 of	 the	 patient	 perspective	 in	
regulatory	decision-	making.13	To	provide	a	more	patient-	
centered	 treatment	 framework,	 it	 is	 important	 to	 recog-
nize	and	encourage	the	integration	of	medical,	behavioral,	
and	social	needs	for	treatment,	which	can	improve	patient	
outcomes,	such	as	quality	of	life.	Explicit	consideration	of	
patient	preferences	could	lead	to	different	conclusions	re-
lating	 to	 the	benefit–	risk	profiles	of	medicines.5	By	 iden-
tifying	which	treatment	attributes	most	 influence	patient	
treatment	 choices	 and	 by	 exploring	 patient	 preferences	
among	 these	 attributes,	 strategies	 can	 be	 developed	 for	
groups	of	patients	with	similar	needs	and	attitudes,	to	op-
timize	 treatment	adherence,	effectiveness,	and	resources,	
and	ultimately	provide	a	more	effective	approach	to	care.	
This	 could	 become	 particularly	 important	 in	 cases	 in	
which	patients	and	physicians	have	different	preferences	
for	 treatment	 attributes,5  because	 physicians	 often	 influ-
ence	the	selection	of	treatments	that	patients	use.

Preference	 information	 can	 be	 elicited	 using	 qualita-
tive	 and	 quantitative	 methods.10	 Qualitative	 preference	
information	 may	 be	 useful	 in	 identifying	 which	 therapy	
characteristics	 are	 valued	 most,	 whereas	 quantitative	
preference	 information	 can	 provide	 estimates	 of	 the	 de-
gree	to	which	different	therapy	characteristics	are	valued.	
Discrete	 choice	 experiments	 (DCEs)	 are	 a	 quantitative	
method	 for	 eliciting	 preferences,	 which	 are	 increasingly	
used	in	health	care.14	In	a	DCE,	patients	complete	a	sur-
vey	 in	 which	 they	 are	 asked	 to	 choose	 between	 pairs	 of	
hypothetical	 treatments	 defined	 by	 a	 set	 of	 treatment	

attributes.	 Treatment	 attributes	 may	 include	 efficacy,	
safety,	 tolerability,	 and	 mode	 of	 administration,	 among	
others.	 The	 attractiveness	 of	 each	 treatment	 to	 patients	
depends	on	their	relative	preferences	for	these	attributes.	
In	 this	 regard,	 DCE	 surveys	 are	 designed	 specifically	 to	
provide	information	about	patients'	willingness	to	accept	
trade-	offs	among	treatment	attributes	characterizing	dif-
ferent	hypothetical	treatment	profiles.

We	 conducted	 a	 DCE	 survey	 as	 part	 of	 a	 prospective	
observational	 study	 in	 Europe	 (EP0076;	 VOTE)	 in	 adult	
patients	with	focal	seizures	who	required	a	change	in	their	
ASM	monotherapy.	The	main	purpose	of	this	study	was	to	
gain	insights	into	patients'	preferences	for	attributes	charac-
terizing	ASM	monotherapy	options	before	 treatment	con-
sultation	(treatment	decision),	and	to	explore	the	trade-	offs	
patients	are	willing	to	consider	between	treatment	efficacy	
and	associated	risks	in	terms	of	side	effects.	Further	objec-
tives	were	to	explore	how	the	treatment	consultation	may	
affect	patient	preferences	by	comparing	patient	preferences	
before	and	after	treatment	consultation,	to	gain	insights	into	
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avoiding	 personality	 changes.	 Patients'	 preference	 weights	 were	 qualitatively	
similar	before	and	after	treatment	consultation.
Significance: For	patients,	seizure	freedom	and	avoiding	trouble	thinking	clearly	
were	the	most	important	treatment	attributes.	Physicians	and	patients	may	differ	
in	the	emphasis	they	place	on	specific	attributes.
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Key Points
•	 For	 patients,	 seizure	 freedom	 and	 avoiding	

trouble	 thinking	clearly	were	 the	most	 impor-
tant	attributes	for	an	antiseizure	medication	in	
monotherapy

•	 Patient	 preferences	 were	 qualitatively	 similar	
before	and	after	treatment	consultation

•	 Physicians	 placed	 more	 weight	 on	 efficacy	
(in	 terms	 of	 seizure	 freedom)	 and	 personality	
change	than	did	patients

•	 Exploratory	 analyses	 of	 specific	 patient	 sub-
groups	revealed	some	trends	toward	heteroge-
neity	in	preferences

•	 Results	suggest	that	discrete	choice	experiment	
surveys	could	be	a	useful	tool	for	exploring	pa-
tient	preferences	as	part	of	real-	world	evidence	
studies

 15281167, 2022, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/epi.17137 by U

niversitatsbibliothek Johann, W
iley O

nline L
ibrary on [28/08/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

mailto:rosenow@med.uni-frankfurt.de


   | 453ROSENOW et al.

physicians'	preferences	in	selecting	treatment,	and	to	com-
pare	patient	and	physician	preferences	for	treatment.

2 	 | 	 MATERIALS AND METHODS

2.1	 |	 Study design and patient 
characteristics

VOTE	 (EP0076)	 was	 a	 prospective,	 observational	 study	
conducted	in	Denmark,	France,	Germany,	Ireland,	Italy,	
the	Netherlands,	Spain,	and	the	UK.	Eligible	patients	were	
18  years	 and	 older,	 with	 focal	 seizures	 (with	 or	 without	
secondary	 generalization	 [focal	 to	 bilateral	 tonic–	clonic	
seizures	(FBTCS)]),	receiving	one	or	more	ASMs,	who	in-
tended	 to	 receive	 a	 new	 ASM	 as	 monotherapy.	 Patients	
who	 were	 newly	 diagnosed	 and	 needed	 first-	line	 treat-
ment,	 or	 who	 intended	 to	 taper/stop	 ASMs	 (without	
addition	of	a	new	ASM)	to	achieve	monotherapy,	were	ex-
cluded.	To	be	eligible,	patients	also	had	to	be	considered	
by	the	treating	physician	to	be	reliable	and	capable	of	ad-
hering	to	the	study	protocol	(e.g.,	able	to	understand	and	
complete	questionnaires).

Eligible	patients	were	followed	as	per	current	clinical	
practices,	and	the	choice	of	ASM	treatment	was	made	in-
dependently	by	 the	 treating	physician.	Before	participat-
ing	in	the	study,	each	patient	provided	written	informed	
data	consent	for	the	use	of	their	medical	data.	The	study	
was	approved	by	the	respective	regulatory	bodies	and	eth-
ics	committees	in	accordance	with	all	local	requirements	
and	laws	of	participating	countries.

2.2	 |	 DCE survey design

A	DCE	survey	was	used	 in	 this	study	as	 the	method	 for	
eliciting	 patients'	 and	 physicians'	 preferences.	 The	 DCE	
design	was	developed	and	conducted	according	to	good	re-
search	practice	guidelines	published	by	the	International	
Society	for	Pharmacoeconomics	and	Outcomes	Research	
(ISPOR).15,16	 First,	 a	 comprehensive	 review	 of	 67	 ASM	
treatment	 attributes	 (Table	 S1)	 was	 conducted	 to	 assess	
suitable	attributes	to	include	in	the	survey	(Supplementary	
Methods).	Seven	attributes	covering	effectiveness	and	AEs	
were	selected	 for	 inclusion	 in	 the	 final	survey	(Table	1).	
Each	 attribute	 was	 assigned	 three	 to	 four	 “levels”	 over	
which	it	could	vary;	for	example,	the	attribute	“chance	of	
becoming	seizure-	free”	was	assigned	 levels	of	25%,	45%,	
and	60%	 (Table	1).	Clinically	 relevant	 levels	were	deter-
mined	 using	 data	 from	 clinical	 trials	 and	 refined	 to	 en-
compass	the	range	that	was	salient	to	patients.

Based	on	 the	selected	attributes	and	 levels,	60	choice	
questions	were	developed	in	which	patients	or	physicians	

needed	 to	 choose	 between	 two	 hypothetical	 treatments	
(Figure	1).	In	the	descriptions	of	the	attributes	and	types	
of	 treatments,	 efforts	 were	 made	 to	 present	 neutral	 de-
scriptions	 that	provided	an	accurate,	concise	description	
of	 the	 benefits	 and	 risks.	 The	 combination	 of	 attribute	
levels	for	each	treatment	was	designed	experimentally	to	
allow	 estimation	 of	 preference	 weight	 values.16  The	 60	
choice	questions	were	divided	into	five	different	versions	
of	the	survey,	comprising	12	questions	each,	to	reduce	the	
burden	for	respondents.	Each	respondent	(patient	or	phy-
sician)	was	randomly	assigned	to	one	of	the	five	versions.	
Therefore,	 the	 number	 of	 choice	 questions	 presented	 to	
each	respondent	was	limited	to	12.	The	patient	and	physi-
cian	versions	of	the	survey	were	almost	identical;	the	only	
differences	were	the	description	of	the	treatment	scenario	
and	how	weight	change	was	presented	(Figure	1).

Before	survey	administration,	to	confirm	that	respondents	
could	complete	 the	survey	as	written	and	that	 the	content	
was	 understood,	 the	 survey	 instruments	 were	 pretested	 in	
the	UK	in	semistructured	qualitative	interviews.	The	patient	

T A B L E  1 	 Treatment	attributes	and	levels	in	the	DCE	survey

Attribute Level

Chance	of	becoming	seizure-	free 60%	chance

45%	chance

25%	chance

Chance	of	developing	clinical	depression None

4%	chance

10%	chance

Personality	changes None

Mild

Moderate-	to-	
severe

Trouble	thinking	clearly None

Mild

Moderate-	to-	
severe

Dizziness None

Mild

Moderate-	to-	
severe

Change	in	body	weight	in	6 months 5%	weight	loss

No	change

5%	weight	gain

Feeling	sleepy	or	tired None

Sleepiness

Mild-	to-	moderate	
tiredness

Severe	tiredness

Abbreviation:	DCE,	discrete	choice	experiment.
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version	was	pretested	with	10	adults	with	a	self-	reported	di-
agnosis	of	epilepsy;	the	physician	version	was	pretested	with	
nine	practicing	physicians	specializing	in	neurology	or	epi-
leptology	who	treat	patients	with	focal	seizures.

2.3	 |	 DCE survey administration

The	 survey	 was	 programmed	 online	 and	 adminis-
tered	 electronically	 to	 patients	 and	 physicians	 at	 sites	

participating	in	EP0076,	which	included	epilepsy	cent-
ers	 and	 neurology	 departments	 in	 hospitals.	 Patients	
completed	 the	 DCE	 survey	 in	 the	 clinic	 on	 dedicated	
tablets,	once	before	ASM	treatment	consultation	with	a	
physician	 and	 a	 second	 time	 up	 to	 14  days	 after	 treat-
ment	consultation.

Each	physician	completed	the	DCE	survey	up	to	three	
times	 for	 three	 different	 patients	 up	 to	 7  days	 after	 the	
treatment	 consultation.	 Physicians	 were	 asked	 to	 con-
sider	a	specific	patient	after	consultation	with	that	patient	

F I G U R E  1  Sample	choice	question	from	the	discrete	choice	experiment	survey	(patient	version).	In	the	physician	version,	the	text	at	
the	top	was	as	follows:	Please tick in the box below, the medicine you would choose for your patient (Medicine A or Medicine B) if these were the 
only options available.	Change	in	body	weight	in	the	patient	version	was	shown	as	a	5%	gain	or	loss	in	pounds	(UK	and	Ireland)	or	kilograms	
(other	countries)	as	calculated	from	the	patient's	self-	reported	body	weight,	whereas	in	the	physician	version,	this	was	presented	only	as	5%	
weight	gain/loss	with	no	calculation
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when	answering	the	12 hypothetical	prescribing	decisions	
(choice	questions).

2.4	 |	 Additional assessment of 
patients' satisfaction with the treatment 
consultation

For	 the	 second	 time	 taking	 the	 survey,	 patients	 were	
also	 asked	 to	 rate	 their	 satisfaction	 with	 certain	 aspects	
of	the	treatment	consultation	process	using	visual	analog	
scales	 (VASs;	 scored	 0–	100),	 and	 to	 indicate	 from	 a	 list	
which	aspects	of	treatment	were	most	important	to	them	
(Supplementary	Methods).

2.5	 |	 Outcome measures

The	main	outcome	was	patient	preferences	 for	different	
features	characterizing	an	ASM	in	monotherapy,	and	was	
measured	 by	 patients'	 relative	 preference	 weights	 and	
the	conditional	 relative	 importance	 for	each	attribute	 in	
the	 DCE	 survey,	 before	 treatment	 consultation.	 Further	
outcomes	were	the	difference	in	patients'	relative	prefer-
ence	weights	for	each	attribute	before	and	after	treatment	
consultation,	physicians'	relative	preference	weights	and	
conditional	 relative	 importance	 for	 each	 attribute,	 and	
the	difference	in	these	measures	between	physicians	and	
patients.	In	addition,	patients'	satisfaction	with	the	treat-
ment	consultation	was	analyzed.

2.6	 |	 Statistical analyses

Statistical	 analyses	 were	 conducted	 according	 to	 good	
research	practice	guidelines	published	by	ISPOR.17	DCE	
patient	 data	 were	 analyzed	 using	 a	 random	 parameters	
logit	(RPL)	model,	whereas	the	physician	data	were	ana-
lyzed	using	a	conditional	multinomial	logit	(MNL)	model	
because	of	 the	small	 sample	size	and	 limited	preference	
heterogeneity	in	the	sample.

Coefficient	estimates	from	the	RPL	and	MNL	models	
were	estimated	for	each	treatment	attribute	level	included	
in	the	survey	and	were	interpreted	as	relative	preference	
weights.	All	estimates	are	reported	with	95%	confidence	
intervals	 (CIs;	 see	 Supplementary	 Methods).	The	 condi-
tional	 relative	 importance	 of	 each	 attribute	 was	 calcu-
lated	as	the	difference	between	the	preference	weights	for	
the	 most	 and	 least	 preferred	 level	 of	 that	 attribute.	The	
conditional	relative	importance	was	scaled	such	that	the	
attribute	with	the	highest	conditional	relative	importance	
was	set	to	10.

All	analyses	were	performed	in	the	Enrolled	Set	(ES;	all	
patients	with	signed	data	consent	and	available	baseline	
characteristics),	Patient	Preference	Comparison	Set	(PPC;	
all	patients	in	the	ES	who	had	completed	at	least	one	DCE	
question	in	the	survey	before	the	treatment	consultation	
and	at	 least	one	DCE	question	within	14 days	after	con-
sultation),	and	the	Physician	Preference	Set	(PPS;	all	phy-
sicians	who	completed	at	least	one	DCE	question	[within	
7 days	after	treatment	consultation]).

Descriptive	 statistics	 for	 baseline	 patient	 character-
istics	and	responses	 to	 the	patient	 treatment	satisfaction	
questions	are	provided	for	the	ES.

2.7	 |	 Post hoc patient subgroup analyses

To	explore	preference	heterogeneity,	post	hoc	subgroup	
analyses	 were	 conducted.	 Subgroups	 were	 analyzed	
by	 country	 (Germany	 vs.	 other	 countries	 [Denmark,	
France,	 Ireland,	 the	 Netherlands,	 Spain,	 the	 UK],	
Italy	 vs.	 other	 countries,	 and	 Germany	 vs.	 Italy),	 age	
(≥65 years	vs.	<65 years,	>45 years	vs.	≤45 years),	 sex	
(male	vs.	female),	education	level	(secondary	school	or	
less	vs.	more	than	secondary	school),	employment	(full/
part	time	vs.	unemployed/missing),	time	since	epilepsy	
diagnosis	(>6.33 years	vs.	≤6.33 years),	number	of	failed	
ASMs	 (previous	 ASMs	 with	 a	 documented	 reason	 for	
discontinuation;	 none/missing	 vs.	 ≥1),	 reason	 for	 dis-
continuation	 of	 previous	 ASM	 (due	 to	 lack	 of	 efficacy	
vs.	not	due	to	lack	of	efficacy),	seizure	type	(with	FBTCS	
vs.	 without),	 levetiracetam	 experience	 (with	 prior	 lev-
etiracetam	 vs.	 without),	 and	 patient	 experience	 (expe-
rienced	[diagnosed	>6.33 years	ago	and	≥1	failed	ASM]	
vs.	less	experienced).

Subgroup	 analyses	 were	 conducted	 using	 RPL	 mod-
els	by	interacting	each	attribute	level	in	the	model	with	a	
dummy-	coded	variable	to	identify	respondents	who	were	
part	of	one	subgroup	in	a	pair	and	adding	all	interaction	
terms	to	the	original	RPL	model.	The	estimated	parame-
ters	on	the	interaction	terms	can	be	interpreted	as	the	dif-
ference	in	preferences	between	the	subgroup	of	 interest	
(dummy	variable = 1)	and	the	reference	group	(dummy	
variable = 0).	Finally,	systematic	differences	were	tested	
between	two	subgroups	at	a	time	with	a	Wald	test	(e.g.,	
by	testing	the	hypothesis	that	all	coefficients	on	the	dum-
my-variable	 interactions	were	zero),	with	an	interaction	
between	each	attribute	level	and	a	dummy	variable	equal	
to	 one	 if	 for	 one	 of	 the	 subgroups,	 and	 zero	 otherwise.	
An	α	level	of	.05	(or	5%)	was	used	to	evaluate	statistical	
significance.	A	single	sample	t-	test	was	used	to	determine	
the	statistical	 significance	of	 single	differences	between	
adjacent	attribute	levels	within	each	subgroup.
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3 	 | 	 RESULTS

3.1	 |	 Baseline patient characteristics

In	total,	310	patients	were	enrolled	(Denmark,	9;	France,	
23;	Germany,	139;	Ireland,	3;	Italy,	76;	the	Netherlands,	5;	
Spain,	33;	the	UK,	22)	between	August	2017	and	September	
2019	(ES),	of	whom	305	completed	the	DCE	survey	before	
consultation	 and	 273	 completed	 the	 survey	 both	 before	
and	after	consultation	(PPC).	In	the	ES,	77.4%	(240/310)	
of	patients	discontinued	the	previous	ASM	before	starting	
a	new	ASM	monotherapy.	The	primary	reason	for	discon-
tinuation	of	the	previous	ASM	was	insufficient	efficacy	for	
48.4%	(150/310)	of	patients	and	adverse	drug	reaction	for	
31.9%	(99/310)	of	patients.

All	 baseline	 characteristics	 are	 reported	 for	 the	 ES.	
Patients	 had	 a	 mean	 (SD)	 age	 of	 46.8	 (18.3)	 years,	 and	
52.3%	were	female	(Table	2).	Among	all	patients,	the	ma-
jority	(64.8%)	had	secondary	school	or	less	than	second-
ary	 school	 education	 as	 the	 highest	 level	 of	 education;	
80.6%	 were	 living	 with	 a	 partner,	 relative,	 or	 friend(s);	
and	 56.1%	 were	 not	 employed,	 including	 24.2%	 who	
were	retired.	Median	(range)	baseline	seizure	frequency	
(standardized	number	of	seizures	per	28 days	during	the	
3  months	 before	 the	 first	 study	 visit)	 was	 .6	 (0–	112.0).	
Mean	(SD)	time	since	epilepsy	diagnosis	was	11.2	(12.6)	
years.	 Seventy-	one	 (22.9%),	 37	 (11.9%),	 and	 35	 (11.3%)	
patients	had	failed	one,	two,	and	three	or	more	ASMs,	re-
spectively	(not	including	ASMs	that	patients	had	started	
to	taper	after	the	first	visit).	The	most	common	(≥20%	of	
patients)	 reasons	 for	 discontinuing	 their	 previous	 ASM	
were	insufficient	efficacy	(150	[48.4%]	patients)	and	ad-
verse	drug	reaction	(99	[31.9%]	patients).	The	most	com-
mon	 previous	 ASMs	 (taken	 by	 ≥20%	 of	 patients)	 were	
levetiracetam	(taken	by	181	[58.4%]	patients)	and	lamo-
trigine	(taken	by	86	[27.7%]	patients).

3.2	 |	 Patient preferences

Preferences	 were	 ordered	 as	 expected,	 with	 better	 out-
comes	 being	 preferred	 to	 worse	 outcomes	 (Figure	 2);	
patients	 preferred	 a	 higher	 chance	 of	 seizure	 freedom,	
lower	 risk	 of	 developing	 clinical	 depression,	 and	 fewer	
severe	AEs;	avoiding	moderate-	to-	severe	“trouble	 think-
ing	clearly”	was	more	important	than	avoiding	any	other	
side	effect,	including,	for	example,	a	10%	chance	of	clini-
cal	depression.

Calculation	 of	 the	 mean	 conditional	 relative	 impor-
tance	 of	 each	 attribute	 showed	 that	 the	 most	 important	
attribute	for	patients	before	consultation	was	the	chance	
of	 becoming	 seizure-	free	 (10.0,	 95%	 CI  =  7.8–	12.2),	 fol-
lowed	by	trouble	thinking	clearly	(8.2,	95%	CI = 6.6–	9.9),	

T A B L E  2 	 Baseline	patient	characteristics	(Enrolled	Set,	
N = 310)

Demographics

Age,	mean	(SD),	years 46.8	(18.3)

Female,	n	(%) 162	(52.3)

Baseline epilepsy characteristics

Time	since	first	epilepsy	diagnosis,	mean	(SD),	
years

11.2	(12.6)a

Focal	seizure	frequency/28 days,	median	
(range)

.6	(0–	112.0)b

ASM treatment history, n (%)

Number	of	failed	ASMsc,d

0 167	(53.9)

1 71	(22.9)

2 37	(11.9)

≥3 35	(11.3)

Primary	reason	for	discontinuation	of	ASM	planning	to	be	
stoppede

Insufficient	efficacy 150	(48.4)

Adverse	drug	reaction 99	(31.9)

Remission 13	(4.2)

Unknown 13	(4.2)

Other 42	(13.5)

Socioprofessional status, n (%)

Highest	level	of	education

Less	than	secondary	school 52	(16.8)

Secondary	school 149	(48.1)

Nonuniversity	degree 44	(14.2)

University	degree 56	(18.1)

Postgraduate	degree 7	(2.3)

Missing 2	(.6)

Housing	status

Living	with	partner,	relative,	or	friend(s) 250	(80.6)

Living	alone 52	(16.8)

Living	in	medical	institution 1	(.3)

Other 6	(1.9)

Missing 1	(.3)

Current	professional	status

Full-	time	employed	(including	
self-	employed)

107	(34.5)

Part-	time	employed	(including	
self-	employed)

27	(8.7)

Unemployed 174	(56.1)

Retired 75	(24.2)

Unemployed	because	of	epilepsy 35	(11.3)

Student 28	(9.0)

Seeking	work	(or	able	to	work	if	a	job	were	
available)

15	(4.8)
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personality	 changes	 (6.9,	 95%	 CI  =  5.4–	8.3),	 dizziness	
(5.6,	 95%  CI  =  4.3–	6.9),	 the	 chance	 of	 developing	 clini-
cal	 depression	 (5.2,	 95%	 CI  =  3.7–	6.7),	 feeling	 sleepy	 or	
tired	(5.0,	95%	CI = 3.7–	6.3),	and	change	in	body	weight	
in	6 months	(2.7,	95%	CI = 1.8–	3.7)	(Table	3).

When	 comparing	 patient	 preference	 before	 and	 after	
treatment	consultation	(PPC	[n = 273];	Figure	S1),	the	results	
showed	that	preferences	were	generally	qualitatively	similar.

3.3	 |	 Patient satisfaction with the 
treatment consultation

The	 mean	 (SD)	 VAS	 score	 for	 patient	 satisfaction	 re-
garding	the	way	the	treatment	consultation	was	taken	
was	 83.2	 (20.3;	 n  =  257;	 Table	 4),	 indicating	 that	 pa-
tients	were	satisfied	with	their	involvement	in	the	treat-
ment	 decision.	 Responses	 to	 the	 patient	 satisfaction	
questions	(completed	after	consultation)	also	indicated	
that	 the	most	 important	aspects	of	 treatment	were	 re-
duction	 of	 seizures	 (216	 [69.7%]	 patients),	 cognitive	
problems	 (144	 [46.5%]),	 and	 personality	 changes	 (134	
[43.2%])	(ES	[N = 310];	Table	4).

3.4	 |	 Post hoc subgroup analyses of 
patient preferences

The	post	hoc	subgroup	analyses	did	not	reveal	systematically	
different	preferences	among	most	of	the	patient	subgroups	
(Table	S2,	Figures	S2–	S13),	with	a	few	minor	exceptions.

A	 small	 but	 significant	 difference	 in	 patient	 prefer-
ences	was	detected	between	German	and	Italian	patients	
(p = .0325,	as	assessed	using	the	Wald	test;	Table	S2,	Figure	
S2).	Compared	with	patients	living	in	Italy,	those	living	in	
Germany	placed	less	importance	on	avoiding	mild	trouble	
thinking	 clearly,	 mild	 dizziness,	 and	 sleepiness	 (t-	test).	
Furthermore,	the	preferences	of	patients	aged	65 years	or	
older	were	statistically	systematically	different	compared	
with	those	of	younger	patients	(p = .0408,	Wald	test;	Table	
S2,	Figure	S3).	Preferences	were	not	statistically	systemat-
ically	different	among	other	patient	subgroups	(Table	S2,	
Figures	S4–	S13).

The	attributes	were	not	jointly	statistically	different	be-
tween	men	and	women	(p = .3396,	Wald	test);	however,	
women	placed	greater	importance	on	having	no	change	in	
body	weight	(t-	test	on	the	conditional	relative	importance	
of	the	change	in	body	weight	and	t-	test	on	the	preference	
weight;	Table	S2,	Figure	S5).

3.5	 |	 Physician preferences

As	 expected,	 physicians	 preferred	 better	 outcomes	 for	
their	 patients	 to	 worse	 outcomes	 (PPS,	 n  =  94;	 Figure	
S14).	Compared	with	patients,	physicians	had	a	qualita-
tively	stronger	preference	for	greater	chance	of	seizure	
freedom	 and	 avoiding	 personality	 changes,	 as	 shown	
by	 the	 most	 and	 least	 preferred	 levels	 of	 those	 attrib-
utes	(Figure	S14).	Mean	conditional	relative	importance	
	calculations	 showed	 that	 the	 most	 important	 attribute	
for	 physicians	 was	 the	 chance	 of	 becoming	 seizure-	
free	 (10.0,	 95%	 CI  =  8.6–	11.4),	 followed	 by	 personal-
ity	 changes	 (7.5,	 95%	 CI  =  6.2–	8.9),	 trouble	 thinking	
clearly	 (6.2,	 95%	 CI  =  4.9–	7.5),	 feeling	 sleepy	 or	 tired	
(5.4,	 95%	 CI  =  3.9–	7.0),	 dizziness	 (4.4,	 95%	 CI  =  3.0–	
5.7),	 the	 chance	 of	 developing	 clinical	 depression	
(3.1,	95% CI = 1.8–	4.4),	and	change	 in	body	weight	 in	
6 months	(.7,	95%	CI = −.6	to	1.9)	(Table	S3).

4 	 | 	 DISCUSSION

The	results	of	this	European	observational	study	implement-
ing	a	DCE	survey	provide	further	insights	into	the	trade-	offs	
patients	are	willing	to	consider	between	treatment	efficacy	
and	 side	 effects	 when	 considering	 a	 new	 ASM	 in	 mono-
therapy.	 The	 study	 was	 designed	 to	 observe	 adults	 being	
treated	with	one	or	more	ASMs	who	are	capable	of	under-
standing	and	completing	the	questionnaires,	and	provides	
data	for	preferences	over	two	timepoints,	which	represents	a	
novel	approach	for	epilepsy.	Furthermore,	a	relatively	high	
number	 of	 patients	 were	 included.	 Real-	world	 evidence	
studies	 do	 not	 usually	 include	 an	 analysis	 of	 preferences.	

Homemaker 8	(2.6)

Other 13	(4.2)

Missing 2	(.6)

Regular	assistance	because	of	epilepsy

No,	I	do	not	need	any	help 270	(87.1)

Yes,	a	relative/a	friend	of	mine	is	helping me 34	(11.0)

Yes,	I	receive	help	from	a	paid	caregiver 4	(1.3)

Other 1	(.3)

Missing 1	(.3)

Currently	unable	to	drive	because	of	epilepsy 173	(55.8)

Abbreviation:	ASM,	antiseizure	medication.
an = 309.
bn = 247.
cPrevious	ASMs	with	a	documented	reason	for	discontinuation.
dASMs	that	were	not	discontinued	before	first	study	visit,	but	started	to	taper	
down	after	first	visit,	were	not	counted.
ePatients	could	be	counted	for	more	than	one	discontinuation	reason.	
Patients	who	discontinued	several	ASMs	for	the	same	reason	were	counted	
only	once	for	that	reason.

T A B L E  2 	 (Continued)
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458 |   ROSENOW et al.

In	addition,	few	studies	have	assessed	preferences	for	diag-
nostics	in	epilepsy,18	and	previous	studies	of	preferences	for	
ASM	treatment	are	relatively	rare.3–	8

Efficacy	(chance	of	becoming	seizure-	free)	was	con-
sidered	the	most	important	treatment	attribute	by	these	
patients.	 The	 second	 most	 important	 attribute	 was	
avoiding	negative	effect	on	cognition	in	terms	of	trouble	
thinking	 clearly.	 Preference	 weights	 were	 qualitatively	

similar	before	and	after	treatment	consultation,	suggest-
ing	that	patient	preferences	were	not	influenced	by	the	
treatment	consultation.

Our	results	are	in	line	with	those	of	previous	studies.	
A	DCE	survey	in	patients	showed	that	seizure	reduction	
was	 the	 most	 important	 attribute	 of	 adjunctive	 ASM	
treatment,	 followed	 by	 limitations	 because	 of	 long-	term	
confusion	 or	 memory	 problems.4	 Another	 DCE	 survey,	

F I G U R E  2  Patient	preferences	based	on	a	discrete	choice	experiment	survey	before	treatment	consultation,	random	parameters	logit	
model	(Enrolled	Set	[ES],	n = 305	[although	the	ES	included	310	patients,	five	did	not	complete	the	survey	before	the	consultation]).	Error	
bars	represent	95%	confidence	intervals.	The	change	in	utility	associated	with	a	change	in	the	levels	of	each	attribute	is	represented	by	the	
difference	between	those	levels	of	that	attribute.	Larger	differences	between	preference	weights	indicate	that	patients	viewed	the	change	
as	having	a	relatively	greater	effect	on	overall	utility.	For	example,	decreasing	the	chance	of	developing	clinical	depression	from	4%	to	no	
chance	yields	a	change	in	utility	of	approximately	.5.	Likewise,	an	improvement	in	trouble	thinking	clearly	from	moderate-	to-	severe	to	mild	
yields	a	change	in	utility	of	approximately	1.7.	Therefore,	moving	from	moderate-	to-	severe	to	mild	trouble	thinking	clearly	is	preferable	
to	decreasing	the	chance	of	clinical	depression	from	4%	to	none,	because	it	has	approximately	three	(1.7/.5)	times	more	effect	on	utility.	
Another	example	is	comparing	preference	weights	for	levels	of	the	chance	of	becoming	seizure-	free	with	preference	weights	for	levels	of	
avoiding	feeling	sleepy	or	tired.	Increasing	the	chance	of	becoming	seizure-	free	from	25%	to	45%	yields	a	change	in	utility	of	approximately	
1.3.	Likewise,	an	improvement	in	feeling	sleepy	or	tired	from	severe	tiredness	to	none	yields	a	change	in	utility	of	approximately	1.2.	
Therefore,	an	increase	in	efficacy	from	a	25%	to	45%	chance	of	becoming	seizure-	free	is	approximately	equivalent	to	eliminating	severe	
tiredness.	However,	improving	the	chance	of	becoming	seizure-	free	from	25%	to	60%,	a	change	in	utility	of	approximately	2.4,	yields	double	
the	effect	on	utility	than	does	eliminating	severe	tiredness
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in	Chinese	patients,	found	that	efficacy	was	the	most	im-
portant	aspect	of	ASM	treatment,	although	reducing	side	
effects	was	also	a	major	concern.6	In	addition,	a	DCE	sur-
vey	that	elicited	patient	preferences	toward	pharmacoge-
netic	testing	before	carbamazepine	treatment	showed	that	
patients	were	willing	to	accept	a	less	effective	ASM	if	that	
treatment	had	less	risk	of	harm.7

The	patient	population	in	this	study	was	diverse	in	terms	
of	 demographics,	 epilepsy	 characteristics,	 and	 treatment	
history.	Exploratory	analyses	of	 specific	patient	subgroups	
revealed	some	trends	toward	heterogeneity	in	preferences,	
although	 given	 the	 inherent	 limitations	 of	 post	 hoc	 anal-
yses	 (including	 reduced	 statistical	 power),	 the	 subgroup	
data	should	be	interpreted	with	caution.	The	preferences	of	
patients	 living	 in	 Germany	 statistically	 systematically	 dif-
fered	from	those	in	Italy,	as	did	the	preferences	of	patients	
≥65 years	of	age	compared	with	those	of	younger	patients.	
Some	differences	in	specific	attribute	levels	were	also	identi-
fied	between	different	patient	subpopulations.	Patients	from	
Germany	placed	less	importance	on	avoiding	mild	trouble	
thinking	clearly,	mild	dizziness,	and	sleepiness	than	patients	
from	Italy.	Furthermore,	women	had	a	higher	preference	for	
no	change	in	body	weight	than	men.	This	is	in	line	with	a	
previous	subgroup	analysis	of	patient	preferences	 in	ASM	
therapy,	which	found	that	women	had	a	stronger	preference	
to	avoid	weight	gain.3 These	results,	together	with	previous	
research,19  suggest	 that	 taking	 patient	 characteristics	 into	
account	may	be	beneficial	when	selecting	an	ASM,	support-
ing	the	importance	of	personalized	care	of	patients.

Efficacy	(in	terms	of	seizure	freedom)	was	considered	
by	both	patients	and	physicians	the	most	important	treat-
ment	attribute,	and	body	weight	change	was	the	least	im-
portant.	This	is	consistent	with	a	previous	study	in	which	
both	 neurologists	 and	 patients	 ranked	 seizure	 reduction	
as	the	most	important	treatment	attribute	for	ASM	treat-
ment,	 with	 neurologists	 being	 even	 more	 influenced	 by	
seizure	reduction	than	patients	were.8

However,	there	were	qualitative	differences	in	what	pa-
tients	and	physicians	considered	to	be	the	most	important	
aspects	of	treatment	for	patients.	Physicians	placed	more	
weight	on	efficacy	and	personality	changes	than	patients	
did,	as	reflected	in	the	conditional	relative	importance	of	
the	 treatment	 attributes.	 Similarly,	 the	 order	 of	 impor-
tance	of	the	attributes	differed	between	patients	and	phy-
sicians,	with	personality	changes	considered	second	most	
important	by	physicians	and	third	by	patients,	and	trouble	
thinking	clearly	considered	third	most	important	by	phy-
sicians	and	second	by	patients.

Differences	between	patients	and	physicians	have	been	
found	 in	 previous	 studies.	 For	 example,	 a	 recent	 study	
using	DCE	data	to	elicit	preferences	for	ulcerative	colitis	
treatment	also	identified	differences	between	patients'	and	
physicians'	most	important	treatment	attributes;	patients	T
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were	 considerably	 more	 risk-	averse	 than	 physicians.20	
DCE	 data	 have	 also	 been	 used	 to	 estimate	 the	 utility	 of	
alternative	 ASMs,	 and	 it	 was	 found	 that	 the	 rank	 order	
of	ASMs	inferred	from	patient	preference	data	may	differ	
from	that	inferred	from	clinical	trial	results.5

This	 study	 had	 a	 few	 limitations.	 All	 DCE	 scenarios	
were	hypothetical	in	nature	and	may	not	fully	predict	de-
cisions	made	 in	a	clinical	 setting,	where	other	consider-
ations	come	into	play,	such	as	cost	or	access	to	care.	The	
set	of	treatment	attributes	was	limited	to	seven	to	prevent	
difficulty	in	completing	the	tasks;	inclusion	of	additional	
attributes	 may	 have	 influenced	 the	 results,	 although	 a	
comprehensive	review	was	performed	to	ensure	that	the	
most	relevant	attributes	were	selected.	Furthermore,	 the	
order	of	patient	and	physician	preferences	was	dependent	

on	 the	 highest	 and	 lowest	 levels	 of	 each	 attribute.	 Also,	
the	RPL	model	did	not	converge	with	the	PPS	data,	and	
the	 data	 were	 instead	 analyzed	 using	 an	 MNL	 model,	
which	does	not	mitigate	potential	bias.

Overall,	this	preference	study	conducted	as	part	of	an	
observational	 study	 in	 patients	 who	 intended	 to	 receive	
a	 new	 ASM	 monotherapy	 suggests	 that	 for	 patients,	 the	
chance	of	seizure	freedom	and	avoiding	trouble	thinking	
clearly	were	the	most	important	treatment	attributes.	The	
results	also	showed	that	patient	preferences	were	similar	
before	and	after	treatment	consultation,	that	preferences	
for	 specific	 attributes	 may	 vary	 in	 different	 patient	 sub-
populations,	and	that	physicians	and	patients	may	differ	
in	how	much	emphasis	they	place	on	specific	attributes;	
physicians	placed	more	weight	on	efficacy	and	personality	

Question
VAS score,a

mean (SD) [n]

When	you	think	back	on	how	the	decision	for	your	new	treatment	
was	made,	how	much	influence	had	your	doctor	and	how	much	
influence	did	you	have	on	that	decision?

61.3	(27.0)	
[n = 258]

Now	after	the	decision	was	made,	how	would	you	have	preferred	the	
distribution	between	you	and	your	doctor	to	have	been?

60.2	(21.4)	
[n = 255]

Overall,	how	satisfied	were	you	with	the	way	the	treatment	
consultation	was	taken	between	you	and	your	doctor?

83.2	(20.3)	
[n = 257]

On	the	scale	below	please	mark	how	satisfied	you	were	with	the	
information	you	received	from	your	doctor	around	the	topics	that	
were	important	for	you.

82.2	(21.1)	
[n = 260]

Question and potential answers (multiple answers possible) Number of 
patients (%)

In	your	personal	opinion,	what	were	the	most	important	aspects	in	
discussing	and	deciding	on	the	new	therapy	for	you?	You	can	
select	as	many	aspects	as	you	like	from	the	list	below.	If	none	of	
the	topics	listed	was	of	particular	importance	to	you,	please	select	
“none.”

N = 310

Reduction	of	seizures 216	(69.7)

Independence 121	(39.0)

Cognitive	problems 144	(46.5)

Changes	in	personality 134	(43.2)

Fatigue	and	somnolence 108	(34.8)

Other	neurologic	side	effects 121	(39.0)

Interactions	of	the	new	medication	with	other	medications 65	(21.0)

Change	in	body	weight 62	(20.0)

Issues	with	digestion 23	(7.4)

Dermatologic	issues 39	(12.6)

Cardiovascular	side	effects 43	(13.9)

Reproduction/fertility 30	(9.7)

None 8	(2.6)

Abbreviation:	VAS,	visual	analog	scale.
aResponses	to	patient	satisfaction	questions	were	recorded	on	the	VAS.	Scores	range	from	0	to	100,	with	
higher	scores	denoting	more	doctor	influence	or	higher	satisfaction	and	lower	scores	denoting	more	
patient	influence	or	less	satisfaction.

T A B L E  4 	 Patient	satisfaction	
questions	after	treatment	consultation	
(Enrolled	Set,	N = 310)

 15281167, 2022, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/epi.17137 by U

niversitatsbibliothek Johann, W
iley O

nline L
ibrary on [28/08/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



   | 461ROSENOW et al.

change	than	did	patients,	and	patients	placed	more	weight	
on	 trouble	 thinking	 clearly	 than	 did	 physicians.	 These	
findings	inform	physicians	about	the	relative	importance	
to	patients	of	different	ASM	treatment	attributes,	includ-
ing	 cognitive	 versus	 psychobehavioral	 side	 effects,	 and	
may	 help	 in	 shared	 decision-	making	 in	 the	 clinic	 when	
an	ASM	is	chosen.	Moreover,	the	results	of	this	study	sug-
gest	that	DCE	surveys	could	be	a	useful	tool	for	exploring	
the	relative	importance	of	efficacy	and	tolerability	for	pa-
tients	as	part	of	real-	world	evidence	studies.	Future	stud-
ies	could	further	assess	patient	preferences	over	time,	and	
how	specific	events	(such	as	hospitalization,	serious	AEs,	
and	lifestyle	changes)	may	affect	preferences.
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