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Abstract

Introduction. A growing literature has developed on identifying outcomes that matter to patients. This study demon-
strates an approach involving patient and regulatory perspectives to identify outcomes that are meaningful in the
context of medical devices for Parkinson’s disease (PD). Methods. A systematic process was used for specifying rele-
vant regulatory endpoints by synthesizing inputs of various sources and stakeholders. First, a literature review was
conducted to identify important benefits, risks, and other considerations for medical devices to treat PD; patient dis-
cussion groups (n = 6) were conducted to refine the list of considerations, followed by a survey (n = 29) to prioritize
them; and patient and Food and Drug Administration (FDA) reviewers informed specification of the final end-
points. Two FDA clinicians gave clinical and regulatory perspectives at each step. Results. Movement symptoms
were ranked as most important (ranked 1 or 2 by 72% of participants) and psychological and cognitive symptoms as
the next most important (ranked 1 or 2 by 52% of participants). Within movement symptoms, falls, impaired move-
ment, bradykinesia, resting tremor, stiffness, and rigidity were ranked highly. Overall, nine attributes were identified
and prioritized as patient-centric for use in clinical trial design and quantitative patient preference studies. These
attributes were benefits and risks related to therapeutics for PD as well as other considerations, including time until
a medical device is available for patient use. Discussion. This prospective approach identified meaningful and relevant
benefits, risks, and other considerations that may be used for clinical trial design and quantitative patient preference
studies. Although PD was the focus of this study, the approach can be used to study patient perspectives about other
disease or treatment areas.
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There has been a movement in medical care toward bet-
ter understanding the needs of patients, in order to
design clinical trials that measure what matters and
inform regulatory and clinical decision making, in the
service of better outcomes and increased patient satisfac-
tion. This progress has been encouraged in legislation,
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including the 21st Century Cures Act, which enhances
the U.S. Food and Drug Administration’s (FDA) ability
to collect and use patient experience data in decision-
making. To evaluate the use and quality of these data
properly, the FDA first needs to identify medical prod-
ucts’ attributes, which represent any concept that goes
into benefit-risk decision-making, such as benefits, risks,
and uncertainty. When identifying these attributes to
characterize the safety and effectiveness of a treatment, it
is important to include the factors that are relevant to
patients, providers, and other decision makers.1

Examples of benefits may include improvement of a
symptom, decreased impact of symptoms on daily activi-
ties, or a feeling of better quality of life. Benefit can also
incorporate a treatment’s ability to slow or stop disease
progression even if the treatment does not affect symp-
toms. Historical considerations for treatment benefit
related to a specific disease provide a starting point for
consideration but may not encompass all of the treat-
ment effects valued by a patient population.2 Risks asso-
ciated with treatment are included in a benefit-risk
assessment to determine the tradeoffs that patients are
willing to accept for a given benefit.

A variety of approaches have been used for identifica-
tion of endpoints relevant to patient care and outcomes,
including literature review,3 surveys of experts in clinical
practice and research,4 and applying principles of health
technology assessment to eliciting input from patients.5

As awareness of the value of patient engagement in med-
ical research has increased, methods for eliciting mean-
ingful patient input have been developed and refined.6–9

Although patient engagement in research has improved
patient-centricity of medical product development, there
have been limited examples of the impact of patient
engagement on medical product benefit-risk assess-
ment.10–14 Such examples are needed to chart a course
for expanded patient input in this area.

Parkinson’s disease (PD) currently affects over four
million people worldwide, with numbers projected to
double in the next few decades. The population preva-
lence of PD is 0.3%, increasing to 1% in those .60 and
4% .80 years.15 Symptoms are progressive and inexor-
able. Core motor features consist of involuntary tremor,
bradykinesia, rigidity, and postural instability.16 Non-
motor features include autonomic dysfunction, cognitive
impairment, and subsequent dementia, mood, psychiatric,
sensory, and sleep disorders. Current treatments include
dopamine replacement therapy (including levodopa and
dopamine agonists) and deep brain stimulation (DBS).
‘‘On time’’ is the when Parkinson’s treatment is working,
and the Parkinson’s symptoms are controlled better. The
time each day when Parkinson’s treatment is not working,
and symptoms are worse is called ‘‘off time.’’ The non-
motor symptoms are often treated empirically with off-
label approaches. All current treatments remain sympto-
matic. No treatments are currently available that are
known to slow the progression of the disease.

There are both patient-reported and physician-
reported outcome assessments; however, the highly het-
erogeneous presentation of the disease in the patient pop-
ulation complicates both clinical trial design and benefit-
risk assessment for medical products to treat PD.17 Some
of the effects experienced by individuals with PD have
been neglected in clinical trial design and outcome assess-
ment,18 particularly cognitive19 and other non-motor
symptoms20 of the disease. Therefore, despite existing
patient-reported and physician-reported outcome assess-
ments for PD, an activated patient population motivated
the Medical Device Innovation Consortium (MDIC) to
select this study as a test case of incorporating the patient
perspective in clinical trial design and benefit-risk assess-
ments for medical devices.

Early preference elicitation from patients with PD
examined preferences associated with the treatment of
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‘‘off time,’’ and found that while there was a preference
for minimizing ‘‘off time,’’ respondents were averse to a
risk of death.21 Preference-based quality-of-life measure-
ment surveys administered to patients with PD have been
found to correlate substantially with clinical measures.22

However, these measures, which include the EuroQol
System EQ-5D, do not provide information about the
relative importance to patients of treatment benefits and
risks or about the benefit-risk tradeoffs patients are will-
ing to make. Patient preferences about the relative impor-
tance of treatment benefits and risks can inform benefit-
risk decision-making and clinical trial design.

The design of quantitative patient preference studies
for regulatory considerations benefits from input by reg-
ulators who are the end users of the study results. This
work presents an approach that synthesizes existing liter-
ature with the perspectives of patients, health care pro-
fessionals, and regulatory decision-makers to identify
relevant benefits, risks, and other attributes of medical
devices used in the treatment of PD. Unlike other com-
parative effectiveness and patient-centered research
mixed methods approaches in PD,23–26 this study was
designed within a regulatory framework specifically to
inform clinical trial design and benefit-risk assessments.
The follow-up quantitative patient preference survey
quantified the benefit-risk tradeoffs that are acceptable
to patients with PD.27 The elicited preference weights
were then used as input to a model for clinical trial
design. While this study focuses on PD, this approach to
integrating patient, clinical, and regulatory perspectives
can be used to inform patient preference survey design
about other disease and/or treatment areas for clinical
trial design and benefit-risk assessments for medical
devices.

Methods

A four-step process was used to specify outcomes of PD
treatments that were both meaningful to patients and rel-
evant to regulatory decision making. The process synthe-
sized patient, clinical, and regulatory input through the
following steps (see Figure 1):

1. Identify concepts from various sources
2. Refine the list using various sources of input
3. Prioritize these concepts through ranking exercise
4. Specify a set of relevant regulatory outcomes

An initial literature review was used to identify candid-
ate concepts. These were discussed with patients and

physicians in an iterative process, then prioritized and
specified by patients and FDA regulators collaboratively.

Six members of the Patient Council of The Michael J.
Fox Foundation for Parkinson’s Research, all with PD,
convened as a working group to participate in this study.
Two of the Patient Council members (Margaret Sheehan
and AD) were research partners engaged in the entire
study design process. The Michael J. Fox Foundation
for Parkinson’s Research Patient Council, which was
established in 2009, consists of 30 leaders and advocates
who act as a channel for the Foundation to solicit input
from patients with PD and the broader Parkinson’s com-
munity. All participants in the study were either mem-
bers of the Patient Council or recruited by them from
their networks.

Input was obtained from two FDA neurologists (KG
andWH, leads) who serve as clinical regulatory reviewers
of neurological products with expertise in movement dis-
orders and neural prostheses. The FDA neurologists also
obtained feedback from regulatory reviewers with biome-
dical engineering backgrounds to incorporate regulatory
and clinical perspectives into the selection of attributes.
Interviews were conducted by FDA investigators (HB,
BC, JR, and AS), and input from physicians and engi-
neers was directly transcribed to working documents for
patient feedback. These interviews with regulatory clini-
cians centered on PD symptoms and treatment risks con-
sidered during clinical practice, including shared decision
making, and regulatory review for medical devices.

Step 1: Identify

A literature review was conducted in PubMed and other
available literature from October to December 2016
to generate a list of benefits, risks, and other patient-
centered considerations for PD treatments, including
drugs and devices. The PubMed search included all arti-
cles through December 2016. Search terms included
‘‘Parkinson’s disease,’’ ‘‘Parkinson’s treatments,’’ ‘‘Par-
kinson’s clinical trials,’’ ‘‘Parkinson’s deep brain stimula-
tion,’’ and ‘‘Parkinson’s deep brain stimulation study/
trials.’’ Other literature included the reports of the 2015
FDA Patient Focused Drug Development meeting for
Parkinson’s disease,28 Parkinson’s disease and deep brain
stimulation trials on ClinicalTrials.gov, and the publicly
posted Summary of Safety and Effectiveness Data docu-
ment for deep brain stimulation systems approved by
the FDA for use in the United States. Search terms for
the ClinicalTrials.gov search (October to December
2016) included ‘‘Parkinson’s disease’’ and ‘‘deep brain
stimulation.’’
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Attributes were gathered from the reported benefits,
risks, and side effects (Supplementary Table A1) and
include features of drugs and devices in order to scope all
potential attributes relating to PD. We recorded and used
the most highly cited clinical investigations that led to
repeated themes in the reporting of benefits and adverse
events,29–48 and clinical outcome assessments used for
PD and side effects of PD treatments.49–63

Step 2: Refine

To further refine the list of important attributes, patient
discussion group topics included review, discussion, and
prioritization of the list of benefits, risks, and current
clinical endpoints obtained from the literature review.
Patients participated in both open theme elicitation and
direct review of attributes identified in Step 1. Analysis
was descriptive rather than interpretive. Discussion
groups were recorded, transcribed, and summarized
using an approach similar to thematic analysis, in which
recurring themes were identified by reviewing transcripts
and notes.64 The Patient Council working group, made
up of participants from the Patient Council, participated
in a series of discussion groups to assist in identifying clin-
ical outcomes that could be important to patients when
making treatment decisions and prioritizing the identified
outcomes (maximum of six participants). Patient discus-
sion groups focused on concept elicitation and think-
aloud confirmation of disease concepts.

Regulatory clinician and reviewer interviews centered
on reviewing concepts identified from the literature
review and patient discussions to refine attributes and
elucidating how symptoms change during progression of
the disease. Attributes were further refined by identifying
benefits, risks, and side effects that could be features of
medical devices.

Step 3: Prioritize

Once potential attributes were identified through litera-
ture review, clinical and regulatory consultation, and ini-
tial discussion groups with the Patient Council working
group, a survey (29 respondents) with a series of ranking
exercises was used to prioritize and classify the draft
attribute list. This approach was used to contribute to
discussion leading to a final attribute list by patient and
regulatory contributors, rather than as a formal develop-
ment of an item-based scale. The survey used numerical
values and required strict ranking; no ties were permit-
ted. In each question, respondents were asked to rank
several related potential attributes, such as attributes
related to movement symptoms, from most important
(1) to least important (5 or lower, depending on number
of attributes). In later questions, respondents ranked
categories of attributes, such as movement symptoms,
cognitive symptoms, and activities of daily living. Impor-
tant attributes were defined as ‘‘things you would con-
sider most carefully when making a treatment decision.’’

1.
 Id

en
�f

y Iden�fy important concepts 
rela�ng to benefits, risks, 
and addi�onal 
considera�ons from various 
sources

Specific Inputs for Step 1
- Pa�ent Focused Drug 
Development summary (P)
- Literature review (C)
-Clinical outcome 
assessment review (C) 
- Summary of Safety and 
Effec�veness Data (R) 
- ClinicalTrials.gov (R) 

2.
 R

efi
ne

Describe concepts in 
pa�ent-centered language 
in discussion groups (n=6)

Select concepts in a series 
of discussions: 
(i) most important to 
pa�ents, 
(ii) feasible clinical 
outcomes, and 
(iii) relevant to medical 
device  regulatory review

3.
 P

rio
ri�

ze

Reduce number of 
concepts through ranking 
exercises and addi�onal 
discussions

Specific Inputs for Step 3
- Survey of MJFF Pa�ent 
Council (P, n=29)  

4.
 S

pe
cif

y Specify the final set of 
a�ributes as relevant to 
medical device regulatory 
outcomes

Specific Inputs for Step 4
- Pa�ent discussion groups 
at MJFF Pa�ent Council 
Mee�ng (P, n=30) 

Input sources that informed mul�ple steps: 
Steps 1 to 4: Pa�ent Discussion Groups (P) and Regulatory Clinician Interviews (C) 
Steps 2 to 4: Regulatory Reviewer Interviews (C) 
Inputs from C and R included medical device trials from approved and/or cleared medical devices

Figure 1 A four-step process was used to identify relevant regulatory outcomes, and each step was informed by three types of
input sources: patient (P), regulatory (R), and clinical (C) input.
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Respondents were asked to rank only the top five attri-
butes in each section (or all attributes if there were fewer
than five). Summary statistics of survey responses were
compiled and presented to all study collaborators for a
final determination about which attributes should be
considered for inclusion in clinical trial design.

Regulatory clinician and reviewer interviews centered
on the severity of risks appropriate for Parkinson’s treat-
ment with a medical device and affirmation of benefits
prioritized by patients.

Step 4: Specify

To confirm the interpretation of the attributes prioritized
through the survey results, attribute descriptions were
discussed with individuals with PD in small group discus-
sion sessions at the semi-annual meeting of The Michael
J. Fox Foundation for Parkinson’s Research Patient
Council (30 total participants). Each small group discus-
sion was attended by five to six Patient Council members
and facilitated with an interview guide by one of the
coauthors (BH or SC), with an additional note-taker in
attendance (HB or AS). Discussion group participants
viewed one attribute description at a time and commen-
ted on the description relevance, completeness, and
comprehensibility.

Regulatory clinician interviews and regulatory
reviewer interviews were used to confirm clinically rele-
vant values for each attribute.

Results

The four-step process for developing the attributes led to
the results we discuss below including specific feedback
received from the patients and how that led to the attri-
bute table for the quantitative patient preference survey.

Attributes can represent any concept that goes into
benefit-risk decision-making about a treatment option,
including both potential side effects and treatment tar-
gets. For PD, some attributes may be attributed to the
disease and/or a side effect of a treatment.

In Step 1, a common outcome list based on clinical-
trial.gov review was developed (Table 1). From that
work, a list of 12 common clinical effectiveness end-
points (benefits of treatment) and 26 safety endpoints
(risks of treatment or adverse events) were identified
(Supplementary Table A1) to represent potential bene-
fits, risks, and additional considerations. This list of
treatment effects was considered in parallel with those
mentioned in the Patient Focused Drug Development
meeting and clinicaltrials.gov review. The categories and
attributes identified for inclusion in the ranking survey
are shown in Supplementary Table A2.

In Step 2, members of The Michael J. Fox Founda-
tion for Parkinson’s Research Patient Council and regu-
latory physicians provided input to refine the attributes
(see Figure 1, multiple discussions with total participants
N = 6). The median age of patients on the Patient Coun-
cil was 58 years (range 40–80), and 36% were female.
The estimated median years since PD diagnosis was 9
(range 2–22). The names of the members of the Patient
Council are publicly posted. Therefore, additional demo-
graphic data on the Patient Council is not publicly avail-
able due to privacy concerns. Important comments that
contributed to attribute selection were deidentified and
summarized below.

On time: When discussing ‘‘on time’’ and movement,
Patient Council working group members were asked if
some movement functions were more important than
others. Responses included, ‘‘All are important,’’ and
when further probed, ‘‘On/off time is very important—it
captures both effects and perception, incorporates all
buckets in a summary form,’’ and ‘‘Everybody’s on and

Table 1 Common Outcomes in Parkinson’s Disease Clinical Trials (All Treatment Types)

Motor Endpoints Other Endpoints

Gait changes Mental side effects (hallucinations, anxiety, depression)
Tremor changes—resting Cognitive impairment
Tremor changes—kinetic Dementia
Motor skills (speech, posture, stability) Stress changes
Bradykinesia changes Sleep efficiency measures
Dyskinesia changes
Dystonia changes
Fine motor coordination
Reaction time changes
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off times may be different, but it is a summary of your
condition.’’

Primary motor symptoms: When discussing the impor-
tance of motor skills, Patient Council working group
members stated, ‘‘Motor skills would create more isola-
tion for me, when I think I can’t keep up,’’ and ‘‘Fine
motor skills [would not] trouble me anywhere as much
as the major motor skills.’’ When asked if primary motor
symptoms were a critical consideration when weighing
treatment options, one patient responded, ‘‘Yes, yes, yes,
yes, absolutely, they totally interfere with daily living,
absolutely.’’ Further discussion probed whether certain
attributes would concern an individual with PD more
than others, to which one response was,

Once again if you think about what’s life threatening or
severely debilitating, falls would be at the top of the list. I’d
say freezing and falls would be the ones that scare me the
most. I have very painful muscle spasms; I don’t know if
you call that scary or not, but I just, I really don’t like them.

Cognition and depression: In discussing cognition and
depression, Patient Council working group members
stated, ‘‘I’ve not been depressed, but I think if I was
depressed that would be the worst, far worse than small
handwriting. It affects every aspect of your life,’’ and ‘‘If
I had a chance to avoid any possibility of dementia, I’d
grab it.’’ Another Patient Council working group mem-
ber emphasized the impact of dementia as a risk of treat-
ment and symptom of the disease, saying, ‘‘I think the
executive function piece is important.’’

During discussion of psychological risks and cogni-
tion, one patient recognized the severity of these symp-
toms, saying, ‘‘These are big problems. These are big
risks. Yeah, cognitive impairment, that could be devas-
tating. Dementia, depression, suicide; this is not a happy
list, no.’’ Another reflected on severity by discussing
unwillingness to trade psychological risks for other symp-
toms: ‘‘It’s hard if your state is compromised and you
have a significant symptom and one or two other symp-
toms. You trade all those to be depressed or suicidal; I
don’t think so, for myself.’’

Independence and activities of daily living: When ask-
ing Patient Council working group members about attri-
butes related to independence and their activities of daily
living, responses included, ‘‘To tell you the truth, if some-
one else did all my shopping I didn’t mind, especially the
groceries, and housework too,’’ and ‘‘These all relate to
one’s independence and they’re all in their own way pretty
critical. They define whether or not you can make

decisions for yourself, take care of yourself.’’ These discus-
sions indicated that while independence and activities of
daily living were considered important, they were complex
and dependent upon a variety of factors, including symp-
toms, support structures, and individual circumstances.

Pain: While apparent in the literature, pain was rarely
emphasized relative to other disease symptoms or mea-
sured as an outcome in clinical trials. Patient Council
working group members stressed the importance of pain
with statements such as ‘‘I have very painful muscle
spasms. I don’t know if you call that scary or not, but I
just, I really don’t like them,’’ and ‘‘We lost pain, and I
think pain is an important factor.’’ This attribute was
reinforced by physicians as an appropriate attribute in
thinking about how to treat and increase quality of life
for Parkinson’s patients.

In Step 3 (Prioritize), 29 individuals with PD com-
pleted the prioritization survey to inform final attribute
selection. Additional information about participants was
not recorded to protect participant confidentiality.
Results from the prioritization survey are shown in Fig-
ure 2 and Supplementary Figure A1. Overall, movement
symptoms and psychological and cognitive symptoms
were ranked as the most important (1) and next most
important (2) categories most frequently. Movement
symptoms were ranked as most important (ranked 1 or 2
by 72% of participants) and psychological and cognitive
symptoms as the next most important (ranked 1 or 2 by
52% of participants). Within movement symptoms, falls,
impaired movement, bradykinesia, resting tremor, stiff-
ness, and rigidity were most frequently ranked highly.
Within psychological and cognitive symptoms, depres-
sion, dementia, slowed thinking, and memory were most
frequently ranked highly.

In Step 4, we identified 10 attributes as patient-centric
regulatory considerations for medical devices (Table 2).
In addition to symptoms and risks, reductions in pre-
scription drug dosage, reflecting patients’ desires to
reduce side effects and burden of pharmaceutical treat-
ments, was included because patients in the Patient
Focused Drug Development meeting and discussion
groups expressed significant interest in reducing pre-
scriptions drugs. The final attribute, time until treat-
ment availability, relates to the impact of the delay in
treatment availability due to research and develop-
ment, clinical trial, and regulatory processes. This attri-
bute was included in order to support the patient
preference-based study to optimize clinical trial design
by maximizing timely patient access to safe and effec-
tive treatments.
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Attribute Descriptions

Changes in attribute descriptions as a result of The
Michael J. Fox Foundation for Parkinson’s Research
Patient Council discussion groups, which refined attri-
bute concepts and language, are shown in Supplementary
Table A3. For example, the ‘‘increase in on time’’ descrip-
tion was expanded from a concept involving movement
symptoms only to one involving both movement and
non-movement symptoms of PD. The discussion groups
also commented on what would be meaningful changes
in symptoms for them and gave insight into the complex
interplay between symptoms and medication side effects
for individuals with PD.

Discussion

Summary

As patient centricity has received more emphasis in regu-
latory review65,66 a variety of approaches to patient
engagement have been pursued to glean the relevant con-
siderations from patients, clinicians, and regulators led
to a prioritized attribute table. Importantly, we learned
that much of the clinical trial and current treatment
options for patients do not address unmet needs for
patients regarding pain and psychological and cognitive
issues.

In collaboration with The Michael J. Fox Foundation
for Parkinson’s Research Patient Council, we used

discussion groups and a ranking survey to identify and
prioritize meaningful regulatory endpoints for medical
devices for the treatment of PD. We incorporated
patient, clinical, and regulatory perspectives throughout
the process to increase the likelihood that the results
would be both patient-centered and relevant for clinical
trial design and regulatory decision-making. As recom-
mended in the literature on good practices,68 discussion
groups were used to further develop an initial literature
review and allowed exploration of the breadth and vari-
ety of PD symptoms with the Patient Council working
group members. The prioritization survey allowed for
input from a broader patient network and to focus the
initial literature review to the symptoms that most
patients ranked highly.

Contribution to Patient Preferences and Patient-
Centered Outcome Measures in Parkinson’s
Disease

Recent studies on patient-centered health care for
patients with PD and patient preferences for PD treat-
ment have focused on the attributes associated with
satisfactory clinical care.69–72 As there is now evidence
that non-motor symptoms of PD can affect quality of
life as much as motor symptoms do, recent Movement
Disorders Society evidence-based recommendations
include the treatment of non-motor symptoms such as
depression and dementia.73

Movement Psychological
and cogni�ve Autonomic Ac�vi�es Sleep and

appe�te Sensory

Ranked 5 0 0 4 4 8 5
Ranked 4 2 3 7 4 4 5
Ranked 3 2 9 7 3 2 2
Ranked 2 9 8 3 2 3 1
Ranked 1 12 7 3 3 2 0
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Figure 2 Ranked items from the ‘‘Overall Symptoms and Activities’’ section of the prioritization exercise (29 respondents).
Attributes are shown from most frequently ranked most important (1) to least (5).
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Table 2 Patient-Centric Regulatory Considerations

Final Attributes with Descriptions

Benefits Amount of time your Parkinson’s treatment works each day
Relevant to all treatment types
Parkinson’s symptoms can include movement symptoms (such as tremor, slowness of movement,
unsteadiness, and rigidity) and nonmovement symptoms (such as sleep problems, low blood pressure
when standing up, trouble thinking clearly, and mood problems).

People with Parkinson’s disease can experience the following situations during the day:
� Your Parkinson’s treatment is working and the Parkinson’s symptoms are controlled better. The time

each day when the Parkinson’s treatment is working to control your symptoms is called ‘‘on time.’’
� Your Parkinson’s treatment is not working and the Parkinson’s symptoms get worse. The time each

day when the Parkinson’s treatment is not working and your symptoms are worse is called ‘‘off time.’’
Movement symptoms of Parkinson’s disease
Relevant to all treatment types
People with Parkinson’s disease experience different types of movement symptoms. These symptoms can
include
� Resting tremor: A trembling in a body part when that body part is not performing an action
� Postural instability: Being unsteady or lacking balance when standing upright
� Bradykinesia: Slowness of movement and limited range of movement
� Rigidity: Unusual stiffness in one more arms, legs, or in another body part
Not all people experience the same movement symptoms.
Pain because of Parkinson’s disease

Relevant to all treatment types
Some people with Parkinson’s disease experience pain. This pain can include aching or burning muscle
pain and severe muscle cramping, sharp nerve pain, numbness, or ‘‘pins and needles.’’

Trouble thinking clearly, getting organized, or making plans because of Parkinson’s disease
Relevant to all treatment types
Some people with Parkinson’s say that the disease affects their ability to think clearly, get or stay
organized, or make plans. When this happens, people sometimes need to make lists to help them
organize their thoughts. If you have difficulty thinking clearly, it may be hard for you to remember
things that you used to be able to remember easily. Sometimes planning your usual daily activities is
harder than it used to be.

Risks Increased risk of depression or anxiety

Relevant to all treatment types
Sometimes people with Parkinson’s can experience emotional problems such as depression and anxiety
because of their disease. In addition, some devices used to treat Parkinson’s disease can affect people’s
mood and cause depression and anxiety.

Depression is a serious medical condition that affects the way you feel, think, and how you act. People
with depression may lose interest or pleasure in doing things they once enjoyed. They may feel sad and
hopeless or have feelings of guilt or low self-worth. Depression can affect how you work and study and
how you interact with people. It may lead some people think about suicide. Anxiety is the feeling of
being constantly overwhelmed or afraid. Anxiety can impact your ability to do your usual daily
activities.

The risk of depression or anxiety related to the Parkinson’s device is in addition to the chance of
depression or anxiety you may already face because of Parkinson’s disease.

Risk of a bleeding in your brain because of the device
Relevant to medical devices
There is a risk that you could have bleeding in the brain after getting a device to treat Parkinson’s
disease. Bleeding in the brain is a type of stroke and occurs when a blood vessel in the brain bursts.
Blood in the brain can kill brain cells and cause permanent damage to the brain. The damage to the
brain can cause you to experience sudden weakness, loss of coordination, or difficulty speaking. A
severe stroke can lead to permanent paralysis. If you have a stroke caused by bleeding in your brain,
you would have to be treated in a hospital, sometimes for many weeks. You cannot do your normal
activities while you have brain bleeding.

Risk of dying within 1 year after getting a device
Relevant to medical devices
There is a risk that you could die within 1 year after getting a device to treat Parkinson’s disease. Dying
could be a result of the operation used to place the device in your brain or a result of the device itself.

(continued)
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This study extends the science of patient input in the
PD community by identifying psychological and cogni-
tive treatment attributes, which may be used in patient
preference studies. Patient preferences about the benefit-
risk tradeoffs associated with ‘‘on time,’’ the motor symp-
toms of PD, and some of the non-motor symptoms of
PD, including psychological and cognitive treatment
effects and pain, may therefore also be informative for
benefit-risk assessments.

The MDS-UPDRS (Movement Disorder Society–
Unified Parkinson’s Disease Rating Scale), a PD-specific
clinician- and patient-reported outcome measure, is com-
posed of motor and non-motor domains. However, the
motor examination domain, part III, is often used alone
in clinical trials to assess a patient’s health status.34

Through the initial literature review and discussion
groups with patients and clinicians, we learned that the
MDS-UPDRS, part III, may not be sufficiently patient-
centric. Stakeholders voiced concerns that UPDRS rep-
resents an older model of patient care that may not have
evolved alongside new knowledge about PD. Patients
proposed ideas to improve existing patient-reported out-
come measures that focus on specific symptoms or cap-
ture general quality of life.32,34–37,39 Patient-centered
endpoints, like the ones identified in this study, can be
used to develop patient-centric clinician- and patient-
reported outcome measures.

Limitations

Because this study was intended to inform a larger quan-
titative study with a more generalizable patient popula-
tion, patient input was obtained from a small

convenience sample of highly educated and engaged
patients. These patients were well-informed about the
progression of PD, but did not themselves have late-
stage PD. As a result, the outcomes they emphasized
may be different from those that would be emphasized
by patients with late-stage PD. Additional limitations
with this convenience sample is the lack of other public
demographic information on the patients or demo-
graphic data collected in the survey that would limit the
generalizability of this to the broader PD community.

Rather than engaging in in-depth qualitative analysis,
an iterative approach based on the think-aloud method
and thematic analysis was used with patients and FDA
to update working documents and develop an attribute
list. This streamlined approach was selected with an
awareness of understanding the importance of creating
efficiencies in medical device development programs.
The development process for preference surveys requires
resources from medical product developers and patient
groups interested in conducting patient preference stud-
ies, so we aimed to take a pragmatic approach to identi-
fying fit-for-purpose attributes that were both patient-
centered and had regulatory relevance. Regulatory rele-
vance especially on the risks of medical devices is impor-
tant to ensure the deployed survey can have utility in
making a regulatory assessment like benefit-risk trade-
offs. Before a patient preference study using these attri-
butes is fielded, it should be pretested with a
heterogeneous patient sample to ensure it is clearly
understood and appropriately answered. The fielded
patient preference survey should include capturing
patient demographics to understand pre-specified sub-
group preferences and generalizability of the results.

Table 2 (continued)

Final Attributes with Descriptions

Other considerations Time until the device is available

Relevant to medical devices
Some devices that could be used to treat Parkinson’s disease are currently being developed and tested and
may not be available to patients yet. The process of developing and testing new device treatments can
take years. Sometimes patients are willing to wait to get a new device to treat their disease if the benefits
of the device are expected to be better than the treatments that are available to them now.

Number of oral medicines you take each day to treat Parkinson’s disease and the side effects of Parkinson’s
medicines

Relevant to medicines
People with Parkinson’s often need to take a lot of pills or tablets each day to treat the disease. In
addition, people with Parkinson’s may need to take additional medicines to treat the side effects of their
Parkinson’s medicines. Usually, people need to take oral medicines throughout the day. Often, people
need to take these medicines on a very specific schedule in order for the treatment to work well.
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Conclusion

There is inherent value to including the patient voice in
medical product development and assessment for both the
developer and the regulator, and ultimately for patients.
Medical device developers could use structured patient input
in designing and evaluating devices based on what matters
to patients, which may contribute to increased participation
in clinical trials, improved outcomes measurement, and bet-
ter enrollment and retention.74

Patient input provides insight for benefit and risk
assessments. Clinicians have a great deal of experience
with patients but may have assumptions regarding what
is important to patients that may benefit from further
evaluation and input from patients themselves. Addition-
ally, there can be aspects of the disease that affect the
patient in a manner that may not be immediately appar-
ent to a regulator or clinician. This is especially true for
diseases with a heterogeneous manifestation within the
population. In PD, patient-reported outcome assess-
ments primarily were developed for motor symptoms.
Others have shown that, in addition to motor symptoms,
mood changes and sleep problems are important to indi-
viduals with advanced PD.20 The work with PD patients
presented here has shown that there is a subset of the
population for whom the treatment of motor symptoms
alone results in residual unmet patient need. In particu-
lar, patients identified psychological, cognitive, and pain
outcomes as important treatment considerations.
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