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ABSTRACT

Background
Central to ethically justified clinical trial design is the

need for an informed consent process responsive to how
potential subjects actually comprehend study participation,
especially study goals, risks, and potential benefits. This will
be particularly challenging when studying deep brain stimu-
lation and whether it impedes symptom progression in
Parkinson’s disease, since potential subjects will be
Parkinson’s patients for whom deep brain stimulation will
likely have therapeutic value in the future as their disease
progresses.

Method
As part of an expanded informed consent process for a

pilot Phase I study of deep brain stimulation in early stage
Parkinson’s disease, an ethics questionnaire composed of
13 open-ended questions was distributed to potential sub-
jects. The questionnaire was designed to guide potential
subjects in thinking about their potential participation.

Results
While the purpose of the study (safety and tolerability)

was extensively presented during the informed consent pro-
cess, in returned responses 70 percent focused on effec-
tiveness and 91 percent included personal benefit as poten-
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tial benefit from enrolling. However, 91 percent also indi-
cated helping other Parkinson’s patients as motivation when
considering whether or not to enroll.

Conclusions
This combination of responses highlights two issues to

which investigators need to pay close attention in future trial
designs: (1) how, and in what ways, informed consent pro-
cesses reinforce potential subjects’ preconceived under-
standings of benefit, and (2) that potential subjects see them-
selves as part of a community of Parkinson’s sufferers with
responsibilities extending beyond self-interest. More impor-
tantly, it invites speculation that a different paradigm for in-
formed consent may be needed.

INTRODUCTION

Parkinson’s disease (PD), despite being the
14th leading cause of death in the United States1

and affecting more than 1.5 percent of people
older than 65 years2 has, as of yet, no available
therapy that convincingly stems progression. A
major objective in Parkinson’s research, there-
fore, is to find interventions that might halt de-
generation and/or restore function of the neu-
rons believed to be linked to its development.3

Deep brain stimulation (DBS), initially approved
by the U.S. Food and Drug Administration in
1997 for treatment of essential tremor, and then
in 2002 more widely approved for management
of refractory PD, is now being investigated as
one such intervention.4

There are many basic scientific issues yet to
be settled regarding DBS’s potential for provid-
ing neuroprotection in the setting of PD, for ex-
ample, the appropriate target5 and mechanism
of action,6 which are essential to the most ef-
fective clinical trial design.7 There are, more-
over, a variety of ethical issues also yet to be
settled that will be necessary for future DBS clin-
ical study design8—especially those revolving
around vulnerability and therapeutic miscon-
ception, long-standing challenges for obtaining
meaningful informed consent (not only in hu-
man subjects research in general, but also for
PD research in particular).9 This article thus
aims to contribute to the discussion of mean-
ingful informed consent in the context of DBS
by reporting on the responses to a questionnaire

utilized as part of the informed consent process
in a pilot Phase I study of bilateral subthalamic
nuclei (B-STN) DBS in early stage PD.10

INFORMED CONSENT,
VULNERABILITY, PD, AND DBS

As is well established, clear understanding
of research by potential subjects is central to
any informed consent process.11 Likewise, en-
suring clear understanding demands that poten-
tial research subjects have enough knowledge
to comprehend the goals of the study and to
accurately assess risks to their health and qual-
ity of life, possible benefits, and available alter-
natives. For this pilot Phase I study, given the
primary goal of evaluating safety and tolerabil-
ity, potential participants needed to understand
explicitly that identifiable potential benefits
would be for other PD patients in the future—
that this study was not aimed toward provid-
ing direct benefit for themselves.

The informed consent process for this study
was therefore designed to anticipate and explic-
itly address issues associated with vulnerabil-
ity due to therapeutic misconception. The
simple fact that DBS has been approved for treat-
ment of essential tremor, and then for use in
late stage PD, meant potential subjects needed
to understand that their primary contribution
to the study would be the data collected and
possible knowledge gained by researchers, as
well as potential benefit for future patients with
PD. That being said, with rare exception, pa-
tients with PD know the progression of their dis-
ease will continue without remission. Likewise,
they frequently know DBS is likely an option
waiting for them once they get to the late stage
of their disease. The informed consent process
thus had to anticipate that potential research
subjects might mistakenly understand the use
of DBS at the early stage as a kind of step for-
ward, of getting treatment earlier, and hence as
a way of gaining therapeutic advantage.

There was, as well, the issue that serious
ethical concerns were generated by the very idea
of asking patients for whom medication would
still be effective—for the pilot study, individu-
als who met inclusion criteria could expect sev-
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eral more years of adequate response to drug
therapy without motor complications12—to par-
ticipate in a surgical study that carried risk of
death or permanent disability. Thus, while a
safety and tolerability study was justified sci-
entifically,13 justification for offering enrollment
turned on ensuring that the informed consent
process paid even greater attention to issues of
vulnerability. To complicate matters, as men-
tioned above, the nature of PD itself may po-
tentially present impediments to informed con-
sent.14 In addition, this pilot study also requir-
ed significant time commitments as well as
other challenges likely arising in the course of
research subjects’ lives with a stimulator.15 In
the context of this study, there was thus a need
to ensure that potential subjects appreciated
burdens created by the study design, which in-
cluded five separate inpatient evaluations at six-
month intervals over a span of two years, dur-
ing which considerable symptom burden was
anticipated, because each evaluation included
a “washout” of both medication and DBS for a
period of eight days.

Accordingly, to enhance the informed con-
sent process, this study included (1) sending
potential subjects a copy of an informed con-
sent document upon their initial expression of
interest in the study; (2) having subjects par-
ticipate in meetings with a neurologist (the prin-
ciple investigator), a neurosurgeon, and finally
a clinical ethicist, all in one day; (3) giving sub-
jects, at the conclusion of their meeting with an
ethicist, an ethics questionnaire to take home
to aid them in continuing to think about their
own decision making; (4) having subjects par-
ticipate in a fourth meeting, held no less than
three days following the previous meetings,
with an ethicist, a study coordinator, and a dif-
ferent neurologist, for the purpose of going over
the study again; and (5) engaging subjects in a
detailed review of the informed consent docu-
ment with the study coordinator, immediately
following the fourth meeting, with several key
portions read aloud. Throughout, subjects were
encouraged to ask questions. Only after the fi-
nal step was completed were potential subjects
presented the option to sign the informed con-
sent document and enroll in the study.

THE ETHICS QUESTIONNAIRE

The ethics questionnaire provided to poten-
tial participants at the conclusion of the one-
day series of meetings (step 3, outlined above)
consisted of three separate sections and 13 open-
ended questions (see table 1). Potential partici-
pants were explicitly told that the question-
naire’s primary purpose was to help them to
continue to reflect on their understanding of the
research as part of their deliberations on
whether or not to enroll in the pilot Phase I
study; the same was stated in writing as part of
a cover statement attached to the front of the
questionnaire. An addressed, stamped envelope
was provided so potential subjects could, if they
so chose, anonymously send researchers their
responses to help the researchers better under-
stand such deliberation. The ethicist empha-
sized that returning the questionnaire was com-
pletely voluntary and not required for continu-
ing in the process of enrolling in the study.

Ethics questionnaires were distributed to all
65 potential subjects who participated in the
one day of three separate meetings with study
personnel; 22 potential participants (34 percent)
returned legible responses (see table 2). These
were subsequently independently analyzed by
authors (SGF and MJB) using inductive meth-
ods common to qualitative research.16 Specifi-
cally, after initial identification of common
themes, concepts, and categories, the verbatim
responses were independently re-analyzed for
validity and then placed within the most fit-
ting categories.

Summary of Questionnaire Responses
Because the ethics questionnaires were re-

turned anonymously, no demographic data for
potential subjects who sent them to us could be
gathered. There is no reason to think, however,
that this subgroup differed significantly from
the ultimate study group, who were overwhelm-
ingly male (90 percent), middle-aged (mean age
= 60 years), ethnically identified as non-His-
panic White (100 percent), and religiously non-
Roman Catholic Christian (90 percent).

Section I: potential subjects’ understanding
about the study. All respondents explicitly in-
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TABLE 1. Ethics questionnaire for safety and tolerability of neurostimulation in early stage Parkinson’s disease

I. Understanding the study:
A. In your own words, please describe the following elements of this research study:

1. Purpose of the study.
2. General sequence of events that will occur in the study.
3. Potential risk of enrolling in the study.
4. Potential benefits of enrolling in the study.

B. What, if any, additional information would you like to receive before deciding whether or not to become a subject in
this study?

II. Helping you think about your participation in the study:
A. What reasons and/or values are motivating you to consider becoming a subject in this study?
B. If you choose to become a subject in this study, what do you expect to occur based on the medical information

provided you?
C. If you choose to enroll in this study, how do you think you will feel if you are randomized to the investigational

surgical intervention arm of the study?
D. If you choose to enroll in this study, how do you think you will feel if you are randomized to the standard medical

therapy arm of the study?
III. Helping researchers understand your participation in the study:

A. If you choose to become a subject in this study, what do you hope to gain?
B. If you choose to become a subject in this study, how will you judge whether your participation in this study is a

success?
C. In deciding whether or not to become a subject in this study, what are your greatest concerns or worries?
D. What is the most important factor in deciding whether or not to become a subject in this study?

TABLE 2. Number of potential subjects participating in the informed consent process  and returning the ethics questionnaire

373 Patients who expressed interest in the pilot study and were sent information
208 Patients who responded to initial information and inquired into steps for enrolling
65 Potential subjects who participated in first day of meetings
39 Potential subjects who returned for final meeting
37 Patients who signed informed consent form and enrolled in the pilot study

(7 failed initial screening prior to randomization)
23 Ethics questionnaires returned

(1 questionnaire not included due to subject completing only 1 item, which was illegible)

dicated this was a randomized study, although
only six (27 percent) reported its primary pur-
pose was to study DBS’s safety and tolerability
(see table 3). The rest of the respondents (73
percent) indicated the purpose was to study the
effect of DBS, with nine explicitly focused on
DBS’s effectiveness in halting PD progression;
18 (82 percent) acknowledged the follow-up

evaluations and 12 (54.5 percent) included the
consent process as part of the sequence of events
of the study. No other parts of the study were
mentioned by more than 50 percent of the re-
spondents.

Of the 22 respondents, 20 (91 percent) fo-
cused specifically on stroke and death as po-
tential risks, and 12 (54.5 percent) mentioned
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TABLE 3. Summary of respondents’ answers to the ethics questionnaire, section I: understanding the study

TABLE 4. Summary of respondents’ answers to the ethics questionnaire, section II: helping participants to think about
participation in the study

Coded Purpose of study Sequence of study Risks Benefits More Info?
participant S&T DBS effect on PD Consent Screening DBS implant Randomize Follow up Help others Help
identifier General Specific No detail Details No detal Details & personal Personal Others Yes

Coded Motivation Expectation If randomize to DBS If randomize to medical treatment
participant Altruism & Brief reiteration Very
identifier Altruism pers benefit Pers benefit of process Improve QoL Other positive Accept Unsure Accept Unsure Disappointed

both helping others and potential personal ben-
efit as potential benefits. Another group of eight
(36 percent) indicated the study would help
them individually, while two (9 percent) stated
that helping others, by itself, would serve as the

benefit. Less than half expressed interest in re-
ceiving additional information.

Section II: helping potential research sub-
jects think about participation. Regarding mo-
tivations for enrolling, seven respondents (32
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TABLE 5. Summary of respondents’ answers to the ethics questionnaire, section III: helping researchers understand
participants’ participation in the study

Coded Hope to gain Judging success Greatest worry/concern Most important to decision
participant Improved Improv QoL Participate Pers Pers benefit Study Adverse Effect on Personal Personal &
identifier QoL & altruism Altruism Other itself benefit & altruism results Other events family None benefit altruism Other

percent) mentioned their ability to help others,
while nine (41 percent) mentioned helping oth-
ers, but also mentioned receiving personal ben-
efit (see table 4). The remaining six (27 percent)
listed personal benefit as the sole motivation.

As for expectations based on the informa-
tion received, eight (36 percent) expected to see
improvements in their quality of life. Nine (41
percent) reiterated or made reference to proce-
dures detailed in the informed consent docu-
ment and the rest gave answers that fit into no
shared category. In response to how they might
react if randomized to surgery, seven (32 per-
cent) would be very positive, 10 (45.5 percent)
indicated acceptance, and five (23 percent) were
unsure; none expressed that they would be dis-
appointed. Conversely, if they were randomized
to optimal medical therapy, none stated this as
positive, although 16 (73 percent) indicated
acceptance, and only three (14 percent) explic-
itly stated they would be disappointed. Three
(14 percent) were unsure.

Section III: helping researchers understand
potential subjects’ participation

Six (27 percent) responses expressed hope
for gaining both improved quality of life and
satisfaction in knowing they helped others (see

table 5). Another six (27 percent) primarily in-
dicated they hoped to gain improved quality of
life. Five (23 percent) stated that the satisfac-
tion of helping others was their aim. The re-
maining five (23 percent) provided various other
responses.

Four (18 percent) respondents also indicated
that success would depend on what the study
discovered, while seven (32 percent) stated that
simply participating in the study would be suf-
ficient to indicate success. Another six (27 per-
cent) focused on personal benefit, and three (14
percent) combined personal benefit and help-
ing others as their indication of success.

Nearly two-thirds—14 (64 percent)—wor-
ried about possible adverse effects from surgery,
while two (9 percent) explicitly stated they had
no concerns whatsoever. A total of six (27 per-
cent) subjects explicitly mentioned possible ef-
fects on their family as significant concern.

Finally, five (23 percent) acknowledged the
prospect of personal benefit as the most impor-
tant factor for deciding whether to enroll, while
four (18 percent) stated both personal benefit
and helping others as factors; 10 (45.5 percent)
provided a wide range of answers that fit into
no shared category.
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WHAT MIGHT ALL THIS MEAN?

As stated above, the questionnaire was
meant to help subjects reflect on what they un-
derstood about what they confronted when be-
coming, or when they considered becoming,
research subjects, as well as factors they may
have utilized in deciding whether or not to en-
roll. The findings presented here come from a
small group of anonymous sufferers of PD, and
it is unknown if they all went on to enroll in
the pilot Phase I study and were successfully
screened so as to be randomized. Nonetheless,
they captured important reflections of those
deliberating about whether to enroll in such a
study, and, as such, indicate several important
areas inviting further consideration.

Of particular significance is that so many
potential subjects did not, on first look, appear
to have “understood” the primary purpose of
the study; for example, only 27 percent men-
tioned the safety and tolerability of DBS. And
yet it is instructive to note that 14 (64 percent)
indicated that helping others was a purpose of
the study, and, of the nine (41 percent) who in-
dicated personal benefit as their primary goal,
only two (9 percent) did not include helping
others in other responses. Thus, 20 (91 percent)
of the respondents acknowledged that helping
other PD patients was one reason for their own
participation. Taken together in context, such
responses present several overlapping meanings
regarding subjects’ understandings about the
scientific goals of research, their beliefs about
what would actually happen, and the ways in
which personal optimism influenced their ex-
pectations.

For example, their expressions about pos-
sible benefit likely overlapped with their need
for optimism in their overall response to being
ill with PD. After all, in general, potential re-
search subjects are vulnerable to the enterprise
of scientific research and to the typically pro-
jected ideas about the benefits of submitting
themselves to medical research. These individu-
als seem likely to have arrived already know-
ing that they were vulnerable to the progressive,
debilitating effects of PD and were interested
in finding ways to maintain their current levels

of activity; hence the pervasive reporting of
hoped for personal benefit. If, in the process,
they also could contribute to research and help
others who had the same malady, all the better.
Their vulnerability as PD sufferers, in other
words, may have served to cover over their ap-
preciation of the additional vulnerabilities as-
sociated with becoming research subjects.

Several issues merit careful attention regard-
ing understanding potential research subjects
in future DBS studies. First, our findings high-
light the challenge of preventing the therapeu-
tic misconception—but also problematizes its
meaning. For example, through the information
provided during the consent process, potential
subjects learned (if they did not previously
know) that DBS modifies the severity of symp-
toms from tremor in PD. Accordingly, if they
had (or might eventually have) tremor, partici-
pants might have expressed optimism that DBS
might help them. Likewise, while learning that
there was scientific uncertainty regarding how
DBS actually works in late stage PD, potential
subjects also learned there is evidence that DBS
does help in late stage PD—and there is not ev-
idence that it does not help in early PD. Finally,
they learned it is rare that early stage sufferers
do not progress to late stage. If individuals
thought they were likely to take the risks of sur-
gery eventually—two respondents (048-TJ and
134-AL) were even explicit on this point—they
might have elected to take those risks now, when
healthier. Taken together, their decision to en-
roll could be understood as proactive (as op-
posed to based on misunderstanding).

For these subjects, the issue was not wheth-
er such reasoning complied with rules of rea-
soning in research ethics. Rather, they looked
for ways to fit their understanding of research
into their changing lives. As another recent
study about the understandings of research sub-
jects with PD in a Phase I trial reported, most
subjects understood the scientific purpose of the
research yet also recognized the tension between
their desire for benefit and the scientific pur-
pose.17 In that study, respondents reconciled
their decision to participate as kind of a esti-
mated gamble: “some finite benefit + risks that
seem tolerable + researchers who seem trust-
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worthy + personal intuitions = chance worth
taking.”18

Similar tensions exist in our findings. For
example, in response to the question about
motivation to become a research subject, one
respondent (107-JB) wrote, “Research is ex-
tremely important, I feel it is an opportunity to
participate in this study. Any information
gleaned from the study will be valuable. Of
course, the bottom line is, I pray if given the
DBS it will slow down the progression of my
disease.” Similar complexity is found in the
responses of respondent 067-MF, who reported
the benefits of participation to be individual,
expressed an expectation of improvement in
quality of life, but also reported being motivated
by a concern for helping others (itself consis-
tent with the response that “participation itself”
would be a mark of success). Two other respon-
dents (044-JM and 116-JP) also displayed such
tension between motivation (wanting to help
others) and the potential benefits of the study,
and what they hoped to gain (helping others and
individual improvement).

Such complex estimations may be more
fully appreciated when looking at several re-
spondents’ answers to the last question on the
questionnaire: “What is the most important fac-
tor in deciding whether or not to become a sub-
ject in the study?” What stands out is what may
be characterized as a sense of vulnerability in
the face of uncertainty. For instance, one respon-
dent (166-AJ) wrote, “Can I be of service, Am I
what you are looking for? Is it worth the risk.”
This respondent is one of the few who correctly
indicated the study’s primary goal as evaluat-
ing safety and tolerability—and yet also reported
that the potential benefit of participating in the
study would be personal (even while also re-
porting being motivated by, and hoping to gain,
both individual improvement and helping oth-
ers). Similarly, respondent 130-JG, who was
another one of the few to identify this as a safety
and tolerability study, was most worried about—
and held as most important for deciding wheth-
er or not to participate—“the possible DRAS-
TIC impact on [my wife] (by my incapacita-
tion)”—which can be referencing either his PD
as it progressed or the possibility of adverse ef-

fects associated with participating in the study
and being randomized to the DBS arm (he was,
after all, “unsure” what his response would be
if randomized to DBS).

Likewise, another respondent (156-JT), who
stated that the benefit of participation would
be for others—that what the respondent hoped
to gain would be “a cure for everyone or at least
relief for everyone”—stated that what was most
important was “The knowledge that I am get-
ting worse. I know when the Parkinson’s crosses
to both sides it will be hard on my family.” Simi-
larly, there was respondent 021-NG who, hav-
ing clearly indicated great concern for the ef-
fect on family members should there be an ad-
verse event, expressed a hope to “gain insight
into my illness,” and stated that success of par-
ticipation would be determined by whether
“knowledge or an insight is gained to slow the
progression of Parkinson’s Disease.” And yet,
in terms of what is most important in deciding
whether or not to participate, 021-NG wrote this:
“What kind of life there is in the future for me,
if I don’t face Parkinson’s Disease head on.”

The way respondents incorporated vulner-
ability and uncertainty into their lives and de-
cision making might be further appreciated by
the communication created by another respon-
dent’s (134-AL) answer to the question about
greatest concerns or worries: “If something un-
foreseen goes wrong, I could end up in a nurs-
ing home or even dead. If either of these things
happens, have I done right by my wife?” Then,
in response to the question about the most im-
portant factor in deciding to become a subject,
that same respondent wrote, “I may be gambling
away several good years of my life for the pos-
sibility of a longer term of quality living. It’s
just a very big decision or leap of faith.”

At root, these responses illustrate the com-
plexity of the potential participants’ apprecia-
tion and interpretation of risk. Researchers and
ethicists are correct to focus on physical char-
acteristics of risk, but participants acknowl-
edged that risk was associated with increasing
disability over time with PD. More importantly,
their understanding of risk went beyond the
physical. For example, some also saw risk as
financial, and hence reflective of broader social
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concerns: if they became incapacitated from
stroke, their family would be financially respon-
sible for taking care of them. Indeed, nine of
the 22 respondents (who otherwise shared no
one single response other than, like all respon-
dents, an acknowledgment of randomization)
noted having concern about how their decisions
would impact their family—although only two
of the nine stated this as their greatest worry or
concern; for the others, this was woven into their
other responses.

This concern for family was, moreover, of-
ten coupled with recurrent statements that po-
tential subjects wanted to enroll not only be-
cause it might be beneficial for themselves, but
also because the success of participation would
depend, in part, on whether the research would
help others in the Parkinson’s community. The
implication of this coupling of reasons is that
participants thus saw themselves not only as
individuals, but also as part of a community of
people who suffered with Parkinson’s—both
those who had the disease and those who took
care of those with the disease.

CONCLUSION

Given the insistent focus on autonomy in
discussions about informed consent in general,
in the day-to-day activities of clinical research
we often focus on people as individuals, espe-
cially in the context of the informed consent
process. However, we believe that what these
respondents were telling us is that they under-
stood themselves to be more than individuals;
they were also members of families and part of
a community of co-sufferers, and these aspects
played a significant role in how they understood
both what the research proposed to study and,
more importantly, their potential participation
in it.

We thus are left with a challenge: not only
do we need to ensure that potential research
subjects understand the risks and benefits of
participation in research (in the usual sense of
informed consent), but we must also be prepared
to be appropriately responsive to what poten-
tial—and actual—research subjects tell us about
their understandings that inform their own deep

sense of responsibility. It is this latter consider-
ation that is most significant, for it invites those
who propose to move forward with research into
DBS in the context of PD—and perhaps, for all
who engage in the informed consent process
with potential participants in clinical research—
to consider whether what is now needed is a
new paradigm for informed consent. Specifi-
cally, instead of conceiving informed consent
as concerning an individual’s understanding of
the potential risks and benefits that he or she
faces, we may be better served by conceptualiz-
ing it in terms of that deep sense of responsibil-
ity that contributes to an individual’s finding—
or more precisely, creating—meaning in the act
of choosing to become a research subject.
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