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Introduction: Several on-demand treatments are available for management of “OFF” 
episodes in patients with Parkinson’s disease (PD). We evaluated patients’ preferences for 
features of theoretical on-demand treatment options.
Methods: In a discrete choice experiment, US adults with self-reported PD of ≥5 years, or 
<5 years with “OFF” episodes, taking oral carbidopa/levodopa, selected between pairs of 
theoretical on-demand treatments that varied by mode of administration (with and without 
mode-specific adverse events [AEs]), time to FULL “ON,” duration of “ON,” and out-of- 
pocket cost for a 30-day supply. Data were analyzed with a random parameters logit model; 
results were used to calculate relative importance of treatment attributes, preference shares, 
and willingness to pay.
Results: Among 300 respondents, 98% had “OFF” episodes. Across the range of attribute levels 
included in the survey, avoiding $90 cost was most important to respondents, followed by 
a preferable mode of administration with associated AEs and decreasing time to FULL “ON.” 
Duration of “ON” was relatively less important. On average, respondents preferred a theoretical 
dissolvable sublingual film versus other theoretical treatments with alternative modes of admin-
istration. Respondents were willing to pay $28–$52 US dollars to switch from least- to more- 
preferred mode of administration with associated AEs, $58 to reach FULL “ON” in 15 versus 60 
min, and $9 to increase duration of FULL “ON” from 1 to 2 h.
Conclusion: Respondents with PD valued lower out-of-pocket cost and a sublingual mode 
of administration with its associated AEs when choosing an on-demand treatment for “OFF” 
episodes.
Keywords: apomorphine sublingual film, discrete choice experiment, “OFF” episode, 
Parkinson’s disease, patient preference

Introduction
Parkinson’s disease (PD) is a chronic, progressive, neurodegenerative disorder, with 
symptoms including tremor, rigidity, bradykinesia, and gait disturbance/postural 
instability,1 that affects approximately 1 million people in the United States 
(US).2 There is no cure for PD, and the disease can affect each person differently, 
thus requiring treatment options that are tailored to the individual patient.3,4 Oral 
carbidopa/levodopa (CD/LD) is considered the most effective treatment for PD;1 

however, approximately 40% of patients experience “OFF” episodes after 4–6 years 
of CD/LD treatment, and approximately 70% of patients experience “OFF” epi-
sodes beyond 9 years of CD/LD treatment.5 An “OFF” episode is defined as 
a change in a patient’s clinical state in which motor and/or nonmotor symptoms 
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reappear or worsen. In contrast, an “ON” episode is when 
a patient responds to medication and has good mobility 
and motor function.1,6

Although treatment with dopamine agonists or other 
adjunctive therapies (eg, on-extenders) may decrease daily 
“OFF” time by 0.6 to 2.2 h, patients with PD still experi-
ence substantial “OFF” time despite optimized 
treatments.7–15 Moreover, “OFF” episodes may have 
a significant negative impact on patient quality of life16 

and can make self-administration of treatment challenging, 
highlighting the need for on-demand treatments that can 
rapidly convert patients from “OFF” to FULL “ON” in 
a manner that can be managed by patients while experien-
cing symptoms. In the US, currently approved on-demand 
therapies for the treatment of “OFF” episodes in patients 
with PD include apomorphine hydrochloride injection 
(APOKYN®), levodopa inhalation powder (INBRIJA®), 
and apomorphine sublingual film (KYNMOBI®).17–19

As the landscape for on-demand treatment of “OFF” 
episodes evolves, it is important to understand which 
features patients prefer among the available treatment 
options. Discrete choice experiment (DCE) studies repre-
sent a means to quantify patients’ preferences among the 
features that define a particular treatment class. DCE stu-
dies are now widely used to evaluate patients’ preferences 
for treatment features.20 In this study, we employed a DCE 
to quantify patient preferences for features that differenti-
ate theoretical on-demand therapies for treatment of 
“OFF” episodes.

Methods
Survey Development
We developed an online DCE, following best practice,21 to 
evaluate preferences for select attributes of on-demand 
treatments for “OFF” episodes among a sample of US 
adults with PD. Respondents chose between alternative 
theoretical treatment profiles with varying attributes in 
a series of DCE questions (Table 1; Figure S1).

Selection of the treatment attributes was informed by 
qualitative research with 15 adults who had received 
a clinical diagnosis of PD at least 5 years ago. 
Respondents rated the speed of onset, ability to control 
symptoms, degree to which the treatment was easy to take 
when outside the home, adverse events (AEs), mode of 
administration, duration in which the treatment worked, 
and cost as the most important features.

Based on this qualitative research, the attributes 
included in the final survey were mode of administration 
with mode-specific AEs, time to FULL “ON” (defined in 
the survey as being back to where symptoms normally 
were when the respondent’s regular, daily PD medicine 
was working at its best), duration of FULL “ON,” and out- 
of-pocket cost for a 30-day supply (Table 1). The levels 
for mode of administration with AEs, time to FULL 
“ON,” and duration of “ON” were defined using available 
data on the three approved on-demand products.17–19 

A wider range of levels that extended below or above 
the observable range was used to provide more variability 
and allow for the assessment of thresholds in which the 
attribute level impacts patient preference. For each mode 
of administration (inhaled, injected, or dissolvable sublin-
gual film), mode-specific AEs were selected if they were 
reported among >5% of patients in clinical trials.17–19 

Cost was included as an attribute to facilitate the calcula-
tion of willingness to pay (WTP) for improvements in 
treatment attributes; however, the costs did not necessarily 
reflect the true costs of currently marketed treatments. Of 
note, DCE questions did not reflect all attributes and levels 
of on-demand treatments for “OFF” episodes to avoid 
overburdening survey respondents with a complex study 
design.

The survey included patient-friendly descriptions of the 
attributes, including a picture of each mode of administra-
tion, along with brief instructions for administering the 
treatment. Questions on treatment and symptom experi-
ence, opinions about the ease of use of each mode of 
administration, and demographics were included. The sur-
vey included a question about whether the respondent 
takes a prescription for memory or thinking concerns, 
and a sensitivity analysis was performed excluding these 
patients. Another question asked whether patients required 
assistance using a computer to complete the survey, and 
the survey prompted those who required assistance to note 
that all questions should be answered by the patient.

The draft instrument was pretested using 1-on-1 semi-
structured interviews with 15 patients 18–75 years of age 
who had a self-reported physician diagnosis of PD made 
≥5 years ago, or made <5 years ago but with “OFF” 
episode experience, and were currently taking oral CD/ 
LD. The survey instrument was revised based on the 
pretest interviews to improve readability and reduce cog-
nitive burden.

The combination of attribute levels for the two theore-
tical on-demand treatments for “OFF” episodes presented 
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in each DCE question (example shown in Figure S1) was 
generated in SAS (SAS Institute, Inc., Cary, NC, USA) 
using a D-optimal algorithm to construct a fractional fac-
torial experimental design.22,23 The design followed good 
research practices24 and was evaluated for level balance 
and correlation. The full fractional design contained 72 
DCE questions that were used to create 8 blocks of 9 
DCE questions each. Respondents were randomly 
assigned to one of the eight blocks of nine questions, the 
order of which was randomized to avoid ordering effects.

The study was reviewed by the institutional review 
board at RTI International (Research Triangle Park, NC, 
USA), who holds a Federal-Wide Assurance (FWA #3331 
effective until November 15, 2023) from the Department 
of Health and Human Services Office for Human Research 
Protections, and was determined to be exempt under cate-
gory 2: Research involving the use of educational tests 
(cognitive, diagnostic, aptitude, achievement), survey pro-
cedures, interview procedures, or observation of public 
behavior, unless: (i) information obtained is recorded in 
such a manner that human subjects can be identified, 
directly or through identifiers linked to the subjects; and 
(ii) any disclosure of the human subjects’ responses 

outside the research could reasonably place the subjects 
at risk of criminal or civil liability or be damaging to the 
subjects’ financial standing, employability, or reputation. 
The study complied with the Declaration of Helsinki. 
After the survey screening questions, eligible respondents 
were presented with an Informed Consent Form (ICF) to 
read on their computer screen, and which provided 
a contact email to give respondents the ability to ask 
questions about the research. At the end of the ICF, 
respondents had to click “Yes” to indicate that they con-
sented to participate in the study, after which they were 
directed to the survey instrument.

Study Population
Eligible respondents were US residents, 18–75 years of 
age, currently taking oral CD/LD, and had a self-reported 
physician diagnosis of PD made ≥5 years ago or made <5 
years ago but with “OFF” episode experience. Experience 
with “OFF” episodes was determined with screening ques-
tions about whether respondents had ever experienced (1) 
a time in the morning when their nighttime PD medication 
had worn off, their PD symptoms reemerged, and they 
were waiting for their first dose of medicine to start 

Table 1 Attributes and Attribute Levels of Theoretical Treatments for DCE Questions

Attribute Respondent-Facing Attribute Label Levels

Mode of administration; adverse 
eventsa

How you take the OFF episodeb medicine and possible side effect 
from the medicine

Inhaled; none 
Inhaled; cough or mild respiratory 

infection 

Injected; none 
Injected; injection-site reactions 

Dissolvable sublingual film; none 

Dissolvable sublingual film; mouth 
or lip sores

Time to FULL “ON”c How long until you are fully back ON 15 min 
30 min 

60 min

Duration of FULL “ON”c How long the OFF episode medicine treats your symptoms 1 h 

1.5 h 
2 h

Out-of-pocket cost per prescription 
(30 doses)

Cost for a 30-day supply of the medicine $0 (no cost) 
$10 

$30 

$90

Notes: aThe mode of administration and mode-specific adverse events were modeled in the experimental design as 1 attribute with 6 levels. In the DCE questions 
presented to the respondent, the mode of administration and adverse event were put on 2 rows to make the question easier to read (see Figure S1 for an example of a DCE 
question). b“OFF” episodes were defined in the survey as times when respondents’ regular, daily PD medication did not work to control PD symptoms. cFULL “ON” was 
defined in the survey as being back to where symptoms normally were when the respondent’s regular, daily PD medicine was working at its best. 
Abbreviations: DCE, discrete choice experiment; PD, Parkinson’s disease.
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working; (2) a time, during the day or night, when their 
PD medication had worn off too early and their symptoms 
reemerged, but it was too early to take their next dose of 
medication; (3) a time when their PD medication took 
longer to start working than it normally did or when it 
did not work at all to control their PD symptoms; or (4) 
unpredictable times in the day, unrelated to when they took 
their medication, when their PD symptoms suddenly ree-
merged without warning.

A sample size goal of 300 respondents was targeted. 
A healthcare research recruiting firm (Global Perspectives, 
Norwich, England) invited potential respondents via 
e-mail to take part in an online survey through its online 
partner panels and other ad hoc sources (ie, recruiters’ 
patient databases, physician referrals, online support 
groups, and targeted advertising on social media) from 
September to October 2019.

Statistical Analyses
Data were analyzed using a random parameters logit 
(RPL) model,25 which related respondents’ choices to the 
differences in attribute levels in each DCE question. RPL 
models avoid potential estimation bias from unobserved 
preference heterogeneity among respondents by estimating 
a distribution of preferences for each preference 
parameter.26,27 Variables for mode of administration with 
mode-specific AEs, time to FULL “ON,” and duration of 
FULL “ON” were effects-coded categorical variables. 
Cost was modeled as a continuous linear variable adjusted 
for the respondent’s income. Log-odds parameter esti-
mates resulting from the RPL model were interpreted as 
preference weights that indicated the relative strength of 
preferences for each attribute level. The relative impor-
tance of treatment attributes was calculated as the differ-
ence in preference weights between two attribute levels, 
and these differences can be compared to each other to 
determine relative importance. The conditional relative 
importance of each attribute was also calculated as the 
difference in preference weights between the most and 
least preferred levels of each attribute. The sum of the 
relative attribute importance calculations was scaled to 
100, and the conditional importance of each attribute was 
a percentage of the total.

Results from the RPL model analysis were also used to 
predict the probability that an average respondent in the 
sample would select 1 of 3 treatment profiles over the 
others (preference shares), where the profiles were defined 
by specific combinations of attribute levels.26 Table S1 

presents the two scenarios for three theoretical treatment 
profiles considered in the analysis of preference shares, 
which were based on treatments with characteristics simi-
lar to apomorphine hydrochloride injection, levodopa 
inhalation powder, and apomorphine sublingual film, 
with treatment costs held constant.

Results were also used to calculate respondents’ WTP to 
move to a more preferred mode of administration with and 
without AEs, a faster time to FULL “ON,” and a longer 
duration of “ON.”28 WTP values, or monetary equivalents, 
are an indication of how important a change in an attribute 
level is to the respondent. Larger WTP values imply a more 
favorable change, on average, for respondents. A median 
income of $87,500 for the sample was used in the calcula-
tions. All costs are reported in US dollars.

Results
Respondent Characteristics
Among the 300 respondents, the mean (standard deviation) 
age was 59 (10.7) years, 60% were male, and 83% were 
White (Table 2). Most respondents (98%) experienced 
“OFF” episodes, with 50% having at least one “OFF” 
episode per day and 90% having more than one “OFF” 
episode per week. More than one-third of respondents 
(37%) had a caregiver who was not a spouse. Overall, 
25% of patients required assistance using a computer to 
complete the survey. Among the respondent sample, 26% 
reported currently taking a prescription medicine for mem-
ory or thinking concerns. Results of the sensitivity analysis 
that excluded respondents who reported currently taking 
a prescription for memory or thinking concerns were not 
qualitatively different from the full sample analysis. 
Therefore, analysis of the preference results was based on 
the full sample. A theoretical treatment that dissolved under 
the tongue was rated as the easiest to self-administer, on 
average, compared with inhaled or injection modes. Most 
respondents (79%) expressed that it was “important” or 
“very important” to have an on-demand treatment that 
works well first thing in the morning, and nearly half 
(45%) expressed concern with potentially increasing the 
amount of levodopa they take by using an on-demand 
treatment that contains additional levodopa to that contained 
within their maintenance medications.

Preference Weights
On average, respondents preferred a theoretical dissolvable 
sublingual film with no AEs over all other modes, regardless 
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Table 2 Respondent Characteristics

Characteristic Respondents 
(N = 300)

Age, y, mean (SD) 59.0 (10.7)

Male, n (%) 180 (60)

White, n (%) 248 (83)

Time since PD diagnosis, n (%)

<1 y 9 (3)
1–2 y 68 (23)

3–4 y 80 (27)

≥5 y 142 (47)
Do not know or not sure 1 (<1)

Experience with “OFF” episodes,a n (%) 294 (98)

Frequency of “OFF” episodes,b n (%)

Multiple times a day 74 (25)
Once a day 77 (26)

Every few days 91 (31)

Once a week 28 (9)
Every few weeks 17 (6)

Once a month or less 7 (2)

Current PD medications,c n (%)

Levodopa or combination of carbidopa/ 

levodopa

300 (100)

Dopamine agonists 93 (31)

MAO-B inhibitors 73 (24)

COMT inhibitors 30 (10)
Other 37 (12)

Has caregiver,d n (%) 112 (37)

Education, n (%)

High school/GED 18 (6)
College degree/technical school or some 

college

185 (62)

Graduate/professional degree or some 
graduate school

95 (32)

Other/prefer not to answer 2 (<1)

Do you currently take a prescription medicine 

for memory or thinking concerns?, n (%)

Yes 77 (26)
No 223 (74)

What medicines do you currently take for your 
memory or thinking concerns? (Please check all 

that apply),e, f n (%)

Rivastigmine 25 (32)
Donepezil 20 (26)

Memantine 18 (23)

(Continued)

Table 2 (Continued). 

Characteristic Respondents 
(N = 300)

Galantamine 12 (16)

Memantine and donepezil 10 (13)
Other 9 (12)

I do not know the name 7 (9)

On a scale of 1 to 5, where 1 is very easy and 5 

is very difficult, how difficult do you think it 

would be for you to take a medicine that is 
injected/inhaled/dissolves under the tongue 

using the instructions provided when you are 

having an “OFF” episode without help from 
someone else?

Injection, mean (SD) 3.4 (1.2)

Inhaled medicine, mean (SD) 2.5 (1.2)
Dissolvable sublingual film, mean (SD) 1.9 (1.0)

How important is it to you that an on-demand 
treatment works well first thing in the morning?, 

n (%)

Very important 116 (39)
Important 122 (41)

Neither important nor unimportant 40 (13)

Not very important 20 (7)
Not important at all 2 (1)

Are you concerned about increasing the amount 
of levodopa you take?, n (%)

Yes 136 (45)

No 86 (29)
Do not know or not sure 78 (26)

Is someone helping you use the computer to 
take this survey?, n (%)

Yes 76 (25)
No 224 (75)

Notes: aExperience with “OFF” episodes was determined from respondents’ answers to 
4 screening questions: Have you ever experienced a time in the morning when your night- 
time Parkinson’s medication dose has worn off, your Parkinson’s symptoms reemerge, and 
you are waiting for your first dose of medicine to start working? Have you ever experi-
enced a time, during the day or night, when your Parkinson’s medication has worn off too 
early and your Parkinson’s symptoms reemerge, but it is not time to take your next dose of 
medication yet? Have you ever experienced a time when your Parkinson’s medication takes 
longer to start working than it normally does or when it does not work at all to control 
your Parkinson’s symptoms? Do you ever experience unpredictable times in the day, 
unrelated to when you take your medication, when your Parkinson’s symptoms suddenly 
reemerge without warning? bBased on 294 respondents who had experience with “OFF” 
episodes. cRespondent responses to this question were distinct from their responses to 
questions about experience with currently available on-demand treatments of “OFF” 
episodes. dIncluded full- or part-time caregiver who was not a spouse. eRespondents 
could provide multiple responses to this question. fBased on 77 respondents who were 
currently taking a prescription medicine for memory or thinking concerns. 
Abbreviations: COMT, catechol-O-methyltransferase; GED, General Educational 
Development; MAO-B, monoamine oxidase-B; PD, Parkinson’s disease; SD, standard 
deviation.
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of whether the other modes had AEs or not (Figure 1; Table 
S2). For modes with AEs, respondents preferred a dissolvable 
sublingual film that may cause mouth or lip sores to an 
inhaled medicine that may cause a cough or mild respiratory 
infection. In addition, an inhaled medicine with a risk of 
cough or mild respiratory infection was preferred over an 
injected medicine with possible injection-site reactions. On 
average, respondents also preferred treatments with a rapid 
onset of effect (treatments that returned them to FULL “ON” 
more quickly), longer duration (2 h was preferred over 1 h), 
and $0 out-of-pocket cost for a 30-day supply.

The size of the difference between two preference 
weights for an attribute is an indication of the importance 
of the change to respondents, and this change can be com-
pared with changes in other attributes. Based on the pre-
ference weights of each attribute level (Table S2), moving 
from an inhaled medicine with AEs to a dissolvable sub-
lingual film with AEs was 2.6 times more important than 

increasing the duration of effect from 1 to 2 h. However, 
moving from an injected medicine with AEs to 
a dissolvable sublingual film with AEs was 5.6 times 
more important than increasing the duration of effect from 
1 to 2 h, indicating the high importance of this change in 
mode of administration.

Conditional Relative Importance
Across the ranges presented in the survey for theoretical 
treatments, respondents placed the most importance on the 
change in out-of-pocket cost per prescription from $0 (no 
cost) to $90 (scaled relative importance [95% confidence 
interval], 37.5 [30.6, 44.4]) and the change in mode of 
administration from an injection with possible injection- 
site reactions to a dissolvable sublingual film with no AEs 
(34.4 [28.3, 40.5]; Figure S2). A theoretical treatment that 
reduced the time to FULL “ON” from 60 to 15 min was 
the next most important change (24.2 [19.3, 29.0]). The 
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Figure 1 Normalized mean preference weight estimates for attribute levels of theoretical treatments. The vertical bars surrounding each mean preference weight denote 
the 95% confidence intervals (CIs) of the point estimate. The preference weights indicate the ranking of levels within each attribute (ie, a higher preference weight indicates 
that a level is more preferred). 
Abbreviation: AE, adverse event.
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change in duration of “ON” from 1 to 2 h was relatively 
less important for a theoretical treatment compared with 
the ranges of other attributes presented in the survey (3.9 
[0.6, 7.2]).

Preference Shares
Results from the DCE analysis were used to predict the 
probability that the average respondent in the sample 
would choose each of the three theoretical treatments 
for “OFF” episodes similar to those presented in scenar-
ios 1 and 2 (Table S1). Predicted preference share ana-
lyses demonstrated that respondents were more likely, on 
average, to select a theoretical dissolvable sublingual 
film (Treatment A, 58.3%) compared with a theoretical 
injected drug (Treatment B, 13.9%) or a theoretical 
inhaled drug (Treatment C, 28.0%) when all 3 treatments 
had the same theoretical out-of-pocket cost for a 30-day 
supply ($30; Figure 2, scenario 2). This trend held true 
even when the scenario dictated that the injected drug 
worked faster (15 min to reach FULL “ON”) than the 
dissolvable sublingual film or inhaled drug (30 min to 
reach FULL “ON”; Figure 2, scenario 1).

Willingness to Pay
Respondents’ average WTP to move from the least preferred 
mode of administration (injection with possible injection-site 
reactions) to the most preferred mode of administration 

(dissolvable sublingual film with no AEs) was $83 (Table 
S3). Considering modes of administration with their associated 
AEs, and starting from an injection with possible injection-site 
reactions, respondents were willing to pay, on average, $52 for 
a dissolvable sublingual film with possible mouth or lip sores 
and $28 for an inhaled medicine with possible cough or mild 
respiratory infection. Starting from an inhaled medicine with 
possible cough or mild respiratory infection, respondents were 
willing to pay $24 for a dissolvable sublingual film with 
possible mouth or lip sores. Respondents’ average WTP for 
a theoretical treatment that decreased the time to FULL “ON” 
from 1 h to 15 min was $58.

On average, respondents in the sample were not willing 
to pay to change from a dissolvable sublingual film with 
possible mouth or lip sores to an inhaled medicine with no 
AEs, nor were they willing to pay to change from an 
inhaled medicine with possible cough or mild respiratory 
infection to an injected medicine with no AEs. While 
respondents were willing to pay $9 for a theoretical treat-
ment that increased the duration of FULL “ON” from 1 to 2 
h, they were not willing to pay to increase the duration of 
FULL “ON” from 1 to 1.5 h or from 1.5 to 2 h (Table S3).

Discussion
This study quantified the preferences of patients with PD 
for the features of theoretical on-demand treatments for 
“OFF” episodes to better understand patients’ treatment 

Scenario 1 (N = 300)

Patients, % (95% CI)
0 10 20 30 40 50 60 70 80 90 100

49.1%
(40.1, 58.1)

26.2%
(20.4, 32.0)

24.7%
(17.9, 31.4)

Scenario 2 (N = 300)

Patients, % (95% CI)
0 10 20 30 40 50 60 70 80 90 100

58.3%
(48.3, 68.3)

28.0%
(20.6, 35.4)

13.9%
(10.0, 17.8)

Theoretical treatment A
(dissolvable sublingual film)

Theoretical treatment B
(injected)

Theoretical treatment C
(inhaled)

Figure 2 Preference share analysis. Results from the discrete choice experiment were used to predict the probability that the average respondent would choose 
a theoretical on-demand treatment for “OFF” episodes based on 2 different scenarios of 3 theoretical treatments, as presented in Table S1. Theoretical treatment A is 
a dissolvable sublingual film with possible mouth or lip sores, theoretical treatment B is an injection with possible injection-site reactions, and theoretical treatment C is an 
inhaled drug with possible cough or mild respiratory infection. In scenario 1, theoretical treatment B works faster (15 min) to reach FULL “ON”; in scenario 2, all 3 
theoretical treatments reach FULL “ON” in 30 min. In scenario 2, theoretical treatment A has a longer duration of “ON” (1.5 h); in scenario 1, all 3 theoretical treatments 
have the same duration of “ON” (1 h). In both scenarios, out-of-pocket cost for a 30-day supply is held constant at $30 for each treatment. 
Abbreviation: CI, confidence interval.
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characteristic priorities. Overall, respondents preferred 
treatments in which the mode of administration was 
a dissolvable sublingual film, with rapid onset, longer 
duration of effect, and low cost. Respondents preferred 
a theoretical dissolvable sublingual film with no AEs 
over all other modes, regardless of whether the other 
modes had AEs or not. The least preferred mode was 
a theoretical injection with possible injection-site reac-
tions. Respondents preferred theoretical treatments that 
returned them to FULL “ON” in 15 min over treatments 
that took longer (30 min or 1 h). Respondents also pre-
ferred theoretical treatments that had a $0 out-of-pocket 
cost more than treatments with any greater cost. 
Respondents preferred theoretical treatments that con-
trolled symptoms for 2 h over those that controlled symp-
toms for only 1 h.

Across the ranges presented in the survey, respondents 
placed the most importance on the change in out-of-pocket 
cost per prescription from $0 (no cost) to $90 and change 
in mode of administration from an injection with possible 
injection-site reactions to a dissolvable sublingual film 
with no AEs. Change in time to FULL “ON” from 60 to 
15 min was the next most important attribute for 
a theoretical treatment. Change in duration of FULL 
“ON” from 1 to 2 h was relatively less important com-
pared with the ranges of other attributes presented in the 
survey. From the preference results, we created two sce-
narios of three theoretical treatments and predicted the 
probability that an average respondent in the sample 
would select one of the treatments. On average, respon-
dents were more likely to select a theoretical dissolvable 
sublingual film versus other theoretical treatments with 
alternative modes of administration.

While prior preference research has shown that patients 
with PD value increased duration of “ON” time with PD 
therapy,29,30 to our knowledge, this represents the first 
patient preference study targeted toward on-demand treat-
ments for “OFF” episodes. A key finding is that patients 
find rapid onset of effect to be an important treatment 
attribute. Prior research suggests that some patients may 
be hesitant to receive daily injections (ie, fearful of nee-
dles) and may have trouble assembling administration 
devices while “OFF.”31–33 Based on these prior findings, 
we hypothesize that the comparative ease of administra-
tion of a theoretical sublingual film may have appealed to 
respondents; however, the survey did not ask for an expla-
nation of respondents’ preferences.

Some limitations common to DCE studies must be 
acknowledged. The survey presents theoretical scenarios 
to respondents, and decisions made in the survey may not 
fully predict decisions made in a clinical setting where 
other considerations may arise. A recent study by de 
Bekker-Grob et al compared the actual decisions that 
went into getting an influenza vaccine to the predictions 
from a DCE survey and found a high degree of 
concordance.34 Research in another neurological disor-
der, relapsing/remitting multiple sclerosis, used the 
results from a DCE survey to compare actual prescribing 
behavior in the UK with prescribing patterns based on 
the preferences estimated in the DCE.35 Overall, the 
model predicted that patients might have better health 
outcomes if prescribing patterns were based on patient 
preferences. There are a number of reasons why the 
predictions based on a DCE might be different from 
actual treatment usage, a phenomenon attributed not 
only to the treatment characteristics put forth in the 
DCE, but also prescription and reimbursement policies, 
physician preferences, and brand marketing.35,36 In addi-
tion, the attributes and levels included in the DCE ques-
tions in this study do not reflect all attributes and levels 
of on-demand treatments for “OFF” episodes currently 
available or in development. In particular, AE attributes 
related only to mode of administration and the risks of 
these events vary with initial versus chronic exposure. 
Other potential AEs associated with on-demand treat-
ments were not considered. Furthermore, AE attributes 
did not take into account severity, frequency, or duration 
of events to avoid overburdening survey respondents 
with a complex study design. Another limitation is that 
the levels used for time to FULL “ON” and duration of 
FULL “ON” were estimates and may not necessarily 
represent those observed in clinical practice. 
Furthermore, the preferences for 2 of the 3 theoretical 
treatments (dissolvable sublingual film and injected) do 
not account for the need to titrate to an optimized dose, 
nor the potential for AEs during the titration period and 
the potential use of concomitant medications to prevent 
or treat these AEs. The respondents were recruited 
through opt-in panels of individuals who choose to parti-
cipate in research and other ad hoc recruiting channels, 
and the preferences of the sample may not be represen-
tative of the broader population of patients with PD. 
Finally, the online setting of the survey could have 
impacted the generalizability of the results.
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Conclusion
Given the attributes and levels presented in the survey, 
respondents preferred a theoretical dissolvable sublingual 
film, with rapid onset of effect, longer duration of effect, 
and low out-of-pocket cost. Physicians should work with 
their patients to assess the need for an on-demand treat-
ment for “OFF” episodes that fits their patients’ lifestyles 
and circumstances.
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