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Abstract

Background—Deep brain stimulation (DBS) for treatment-resistant depression (TRD) is the 

focus of great interest and numerous studies. Given the state of this research, the risks of DBS, the 

uncertainty of direct benefits, and the potential for therapeutic misconception (TM), examination 

of research participants’ perspectives is critical to addressing concerns about the adequacy of 

consent among people with TRD.

Methods—Among 31 participants considering DBS studies at two sites, self-report 

questionnaires were used to examine three dimensions of TM (eight true/false items). Additional 

Likert-scale items assessed perceptions of risks, potential benefits, and altruistic motivations.

Results—Participants correctly identified the surgery itself as the riskiest study procedure, 

although only four participants rated the surgery as “high risk.” Most participants rated the entire 

DBS study as “moderate” or lower risk. Participants rated the likelihood of others benefiting in the 

future more strongly than they did the likelihood of personal benefit. Participants held positive 

attitudes toward research, and were moderately altruistic. Nearly two-thirds of the 31 participants 

(64.5%) answered at least one of the true/false TM items incorrectly.

Conclusions—Individuals considering DBS studies for TRD demonstrated reasonable 

perceptions of risks and benefits, distinguished among procedural risks, and expressed hopes for 

personal benefit as well as altruism. Findings related to TM were mixed: Participants understood 

HHS Public Access
Author manuscript
AJOB Prim Res. Author manuscript; available in PMC 2015 July 27.

Published in final edited form as:
AJOB Prim Res. 2011 October ; 2(4): 33–41. doi:10.1080/21507716.2011.627579.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the experimental stage of DBS for depression and endorsed the possibility of no personal benefit, 

yet there was some evidence for TM. Although these findings are reassuring, investigators must 

nevertheless remain vigilant about identifying and addressing potential misconceptions.
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Depression is one of the most disabling medical conditions in the world (Moussavi et al. 

2007; World Health Organization [WHO] 2008). Depression is associated with worse health 

outcomes, social problems, and up to 60% of deaths by suicide. It accounts for more than 

11% of the total disease burden worldwide, with functional disabilities exceeded only by 

cardiovascular disease and cancer (Greden 2001; WHO World Mental Health Survey 

Consortium 2004). Up to 50% of patients with major depression continue to suffer from 

significant and disabling symptoms despite trying multiple available treatments (Fava 2003; 

Rush et al. 2006), making depression a prime example of the need for advances in 

psychiatric treatment.

Deep brain stimulation (DBS) has the potential to ameliorate the suffering of many 

individuals with diverse neurological, psychiatric, and medical conditions. DBS, a Food and 

Drug Administration (FDA)-approved treatment of Parkinson’s disease and several other 

movement disorders, is an invasive procedure that carries numerous risks (e.g., bleeding in 

the brain, infection, and complications from anesthesia, all of which could lead to permanent 

physical disability, neurological impairment, or death). DBS is currently in early-phase trials 

for a number of severe psychiatric disorders. Relatively small studies of DBS for treatment-

resistant depression (TRD), obsessivecompulsive disorder (OCD), and Tourette’s syndrome 

have shown preliminary efficacy (Bewernick et al. 2010; Flaherty et al. 2005; Goodman et 

al. 2010; Greenberg et al. 2006; Holtzheimer and Mayberg 2011; Kennedy et al. 2011; 

Lozano et al. 2008; Malone et al. 2009; Mayberg et al. 2005). However, expansion of DBS 

as treatment for psychiatric disorders, without a sufficient evidence base from rigorously 

designed trials, is unwarranted at this time (Fins et al. 2011).

Early research on the use of DBS for psychiatric conditions has generated a number of 

ethical concerns (Bell, Mathieu, and Racine 2009; Dunn et al. 2011; Fins and Schiff 2010; 

Glannon 2010; Rabins et al. 2009; Schlaepfer, Lisanby and Pallanti 2010; Synofzik and 

Schlaepfer 2008; Wolpe, Ford and Harhay 2007). A conference convened in 2007 that 

sought to clarify scientific and ethical issues in DBS for mood and behavioral disorders 

produced 16 points for the field to consider, several of which highlighted the importance of 

the process by which consent is obtained from potential participants (Rabins et al. 2009). To 

date, however, few data have been available to inform these discussions. Some have argued 

that investigators’ or ethicists’ judgments and moral intuitions, while undoubtedly valuable, 

can nevertheless be usefully augmented by empirical data (Miller 2004; Roberts 2002). In 

the context of psychiatric research, data on the perspectives of research participants 

themselves have provided important insights into the decisional abilities, perceptions of 

risks and benefits, and influences on research enrollment decision making (Dunn, Candilis, 

and Roberts 2006; Roberts and Roberts 1999; Roberts et al. 2004). Such data can help 
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inform debate, guidelines, and policymaking regarding research on DBS and other emerging 

technologies for psychiatric disorders.

One particularly salient issue in clinical studies involving technologies that are perceived as 

“cutting edge” by the research community and public alike (Churchill et al. 1998; 

Schlaepfer, Lisanby, and Pallanti 2010; Wind and Anderson 2008) is the blurring of the 

distinctions between research and clinical care—a form of “therapeutic misconception” 

(TM) (Appelbaum, Roth, and Lidz 1982; Henderson et al. 2007). TM continues to be 

discussed and debated in the bioethics literature (Appelbaum, Lidz, and Grisso 2004; 

Charuvastra and Marder 2008). Studies have indicated that a propensity for TM appears to 

occur across the spectrum of clinical research endeavors, although there is no gold-standard 

method of assessing its presence (Appelbaum et al. 2004; Appelbaum et al. 1987; Dunn et 

al. 2006; Durand-Zaleski et al. 2008; Henderson et al. 2006; Henderson et al. 2007; Misra et 

al. 2008).

A second ethical concern is the possibility that desperation—resulting from long-term, 

intractable illness—or other variables, such as severe depression itself, could affect patients’ 

abilities to judge appropriately the purposes, risks, and benefits of research studies, thereby 

influencing their willingness to enroll. Patients who are screened and who consent to early-

phase DBS trials in psychiatry represent a subgroup of people with depression who have 

exhausted other treatment modalities or have few remaining, realistic options. This raises the 

important question of whether desperation could lead people to confuse research with 

clinical treatment, to judge risks inaccurately, or to have overly optimistic ideas about the 

potential for personal benefit (Jansen 2006; Jansen et al. 2011).

Therapeutic misconception and perceptions of risks and benefits have not been examined in 

patients with TRD who are considering enrolling in DBS research. This study evaluated 

these perceptions among a unique sample of patients being screened for enrollment in two 

early-phase DBS trials. General attitudes toward biomedical research, as well as the degree 

of altruistic motivation for participation in the DBS trial, were also assessed. Given the 

relatively small sample size and the paucity of previous research in this area, the study was 

exploratory and descriptive; the little literature that exists, however, led us to expect at least 

some evidence for TM in this sample. We also expected that patients with depression, 

similar to other patients with serious mental illness (Dunn, Candilis, and Roberts 2006; 

Roberts et al. 2002), would express both the hope for personal benefit, and altruism, and 

that, as a group, they would distinguish among levels of risk of different study procedures.

METHODS

Participants

Participants were pooled from a group of individuals considering two studies of DBS for 

TRD at two urban medical schools. Key inclusion criteria at Site A were: 18–70 years old; 

reliably diagnosed major depressive disorder (MDD) or bipolar II disorder; current major 

depressive episode of at least 12 months duration, not responding to at least four adequate 

antidepressant treatments; and lifetime failure of electroconvulsive therapy (ECT)—a 

procedure used for a variety of psychiatric conditions, including depression, in which 
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seizures are electrically induced in anesthetized patients—or inability to receive ECT. Key 

exclusion criteria were: clinically significant medical or psychiatric comorbidity; recent 

substance use disorder; and active suicidal ideation with plan or intent (at time of screening 

and during the preoperative assessment period), or history of recent suicide attempts (within 

the past 2–3 years). At Site B, key inclusion and exclusion criteria were similar to those at 

site A, with the following additions: Age range was limited to 21–70 years old; diagnosis 

was restricted to MDD; and a prior trial of psychotherapy of known efficacy was required.

Patients who passed an initial screening for the DBS studies and participated in the consent 

procedure for the DBS study itself—which included an initial presurgical observation period 

to ensure that patients continued to meet severity criteria, based on the Hamilton Depression 

Rating Scale [HDRS-17 (Hamilton 1960)] or the Montgomery-Asberg Depression Rating 

Scale [MADRS (Montgomery and Asberg 1979)]—were asked to participate in this 

ancillary study of ethical issues in DBS research. As part of this ancillary study, these 

participants were administered, immediately following the fomal consent procedure, the 

MacArthur Competence Assessment Tool–Clinical Research [MacCAT-CR (Appelbaum 

and Grisso 2001)], a semistructured, open-ended interview designed to aid in the assessment 

of capacity to consent to participate in clinical research (data to be reported elsewhere). As 

part of the MacCAT-CR administration procedures, information pertaining to items that 

were answered incorrectly was reviewed again, providing the opportunity to clarify any 

misunderstandings.

At Site A, informed consent was obtained by a study psychiatrist; at Site B, informed 

consent was obtained by a research coordinator or study psychiatrist. The study design at 

each site included DBS surgery (during which two burr holes are drilled into a patient’s 

skull, bilateral DBS electrodes are implanted, and a battery pack is implanted 

subcutaneously in the chest wall). Additionally, both studies included a sham control period 

(1 month of a sham [stimulation off] lead-in at Site A, 6 months of either sham (stimulation 

off) or active [stimulation on] at Site B) followed by chronic, open-label DBS. Beyond the 

DBS surgery and long-term follow-up, patients at Site A were asked to participate in a 

number of ancillary studies (e.g., positron emission tomography [PET], a sleep study, and 

electroencephalography).

This study was approved by the institutional review boards at all participating institutions, 

and all subjects provided written informed consent for this ancillary study.

Measures

The following measures were completed by self-report after the consent and MacCAT-CR 

interview.

Therapeutic misconception—Based on prior work by Appelbaum, Lidz, and others on 

TM (Dunn et al. 2006; Lidz and Appelbaum 2002; Lidz et al. 2004), eight true/false 

statements were used to evaluate misconceptions regarding personal benefit from the study, 

beliefs about the individualization of treatment, and beliefs about the purpose of the study.
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Perceptions of risks and benefits and altruistic motivations—Eight questions 

examined perceptions about overall study risks, potential for personal benefit, potential to 

benefit others in the future (i.e., advance scientific knowledge of treatment for depression), 

and desire to help others as a motivating factor for participation. Each item was scored on a 

5-point Likert-type scale. Participants were also asked to rate the level of risk of each of the 

specific study procedures using the following scale: “Minimal risk or less (risks involved in 

everyday activities),” “Minor increase over minimal risk,” “Moderate risk,” or “High risk.”

General research attitudes—The Research Attitudes Questionnaire (RAQ) (Kim et al. 

2005; Muroff, Hoerauf, and Kim 2006) assessed general attitudes toward biomedical 

research. The nine items on this scale include four negatively valenced (e.g., “Medical 

researchers are mainly motivated by personal gain”) and five positively valenced items, 

rated on a 5-point Likert scale (“strongly disagree” to “strongly agree”). An overall RAQ 

score was calculated by summing responses to all items, with negative items reversescored.

Data analysis—As this was an exploratory study, descriptive statistics were used to 

characterize the sample’s responses. Spearman rho (ρ) correlations were used to describe 

relationships between variables.

RESULTS

At Site A, 24 individuals passed the initial screening and reached the consent process; of 

these, three did not complete the full set of questionnaires, leaving 21 individuals with 

usable data. At Site B, data were available from all ten participants who reached the consent 

process for the DBS study. Therefore, data from 31 participants from both sites were 

available for the analyses presented here (some questions were left unanswered by some 

participants; in those cases the results represent data from fewer than 31 participants, as 

noted).

Demographic and clinical characteristics of participants are presented in Table 1. 

Participants ranged from 27 to 63 years old (mean 43.3, SD = 9.1), the majority (60.7%) 

were women, and 42.9% reported never having been married. Participants were well 

educated, with an average of 16.7 (SD = 3.0) years of education, and with 89.3% having at 

least some college education. Site differences were observed in the participant’s marital 

status (chi-square = 9.78, p =.04).

In terms of clinical characteristics, participants reported a mean of 6.4 (SD = 7.9; range: 1–

40) depressive episodes, with the mean age of the onset being 20.8 years (SD = 9.2; range: 

4–42). They reported a mean of 1.6 (SD = 2.7; range: 0–12) lifetime suicide attempts and 3.9 

(SD = 4.8; range: 0–20) hospitalizations due to depressive symptoms. At baseline, 

participants had a mean HDRS score of 22.9 (SD = 3.5, range: 17–30). Site differences were 

found in the number of previous hospitalizations for depression (m = 4.9 (SD = 5.3) vs. m = 

1.3 (SD = 0.5), t(18.81) = 2.93, p = .01) and the mean HDRS-17 score (m = 24.0 (SD = 3.4) 

vs. m = 20.3 (SD = 2.3), t(24) = 2.66, p = .02). Fifteen of the 20 participants providing 

family history data (75%) indicated a history of depression. Six participants met criteria for 

other concurrent psychiatric diagnoses; of these, anxiety disorders were the most prevalent. 

Leykin et al. Page 5

AJOB Prim Res. Author manuscript; available in PMC 2015 July 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Two additional participants met criteria for other past psychiatric diagnoses (in full 

remission). At Site A, patients with a diagnosis of bipolar disorder, type II, were included; 

eight (38%) participants had that diagnosis and reported a mean of 4.5 hypomanic episodes 

(SD = 11.6; range: 0–50). Eight participants in the total sample (42% of those providing 

data) indicated a family history of bipolar disorder.

Of the 31 participants in the present study, eight did not go on to participate in the DBS 

studies. At Site A, three were excluded for not meeting the severity criteria, one was 

excluded for psychiatric comorbidity, and one participant withdrew due to lack of interest. 

At Site B, one participant was excluded for not meeting the severity criteria, one was 

excluded for suicidality severity, and one withdrew. No participant was excluded due to 

impaired capacity to provide informed consent, based either on MacCAT-CR scores or on 

responses to the therapeutic misconception true/false items.

Performance on therapeutic true/false items (Table 2). Of the 31 participants, 11 (35.5%) 

answered all items correctly, 12 (38.7%) missed one item, 7 (22.6%) missed two items, and 

1 (3.2%) missed three items. Taken together, nearly twothirds (64.5%) of participants 

incorrectly answered at least one item related to the study’s purpose, likelihood of personal 

benefit, or individualization of treatment. Seven participants endorsed both of the items 

intended to be mutually exclusive (“The study is mostly intended to learn more about DBS” 

and “The study is mostly intended to help me”).

Perception of risks and benefits (Figures 1 and 2). Participants’ ratings of the risks of the 

various study procedures are shown in Figure 1A. Two procedures (depression rating scales 

and neuropsychological testing) were rated as minimally risky by all or almost all 

participants. DBS surgery was identified as the riskiest procedure (modal rating: “moderate 

risk,” n = 21; “high risk,” n = 4; “minor increase over minimal risk,” n = 4). No participants 

rated the surgery as “minimal risk,” and all but one participant rated it higher than all other 

procedures (this participant rated the magnetic resonance imaging [MRI], 

neuropsychological testing, and DBS surgery as “moderate risk”).

The distributions of risk ratings for personal risk and for risk to people generally, scaled 

from 1 = very safe to 5 = very risky, are shown in Figures 1B and 1C. The mean risk ratings 

were both moderate and did not differ for personal and general (3.0 (SD = 0.8) vs. 2.8 (SD = 

0.9), paired t(29) = -1.04, p = .31). When asked to rate the level of risk on a categorical, 

four-level scale, the majority of participants (n = 18, 58.1%) rated the overall risk of the 

study as “moderate” (Figure 1D), and only one participant (3.3%) rated it as “minimal risk.”

The majority of participants rated the likelihood of personal benefit as a 3 on the 5-point 

scale (Figure 2A). However, the modal rating of the likelihood that others would benefit was 

a “4,” and the mean rating for likelihood of others benefiting was significantly greater than 

the mean rating for the likelihood of personal benefit (4.0 (SD = 0.8) vs. 3.21 (SD = 0.6), 

paired t(27) = –4.53, p < .001).

Although ratings of personal risk correlated with ratings of risks to people in general (ρ = 

0.45, p = .01), they were not related to the ratings of personal benefit (ρ = .09, p = .63). No 

participant disagreed with the statement “In my opinion, the possible benefits to me 
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outweigh the personal risks of being in this study.” Five participants were neutral regarding 

this statement; 10 agreed, and 14 strongly agreed.

General research attitudes. Positive and negative research attitude scores were calculated by 

summing the scores on the five positively valenced and four negatively valenced items, 

respectively, on the RAQ. Participants tended to be positively predisposed toward research; 

the mean score on the Positive attitude subscale was 19.8 (SD = 2.4; possible range: 5–25; 

higher score = more positive) while the mean on the Negative attitude subscale was 14.0 

(SD = 2.2; possible range: 4–20; higher score = less negative). The mean overall score was 

32.3 (SD = 3.2, possible range: 9–45), reflecting generally positive attitudes toward research.

Altruism (Figure 2C). Participants were moderately altruistic regarding participation in the 

study, as assessed by the response to the question “To what degree is the desire to help 

others in the future a motivation for your participating in this study?” with an average rating 

of 3.47 (SD = 1.3, range: 1 “very little” to 5 “very much”). Altruism was significantly 

correlated with both the interest in enrolling in research (ρ = 0.39, p = .04) and a generally 

positive attitude toward research (ρ = 0.46, p = .02), as well as with greater perceived 

likelihood that other people might benefit from the study (ρ = 0.32, p = .09), at a level of a 

nonsignificant trend. Altruism was not related to the expectation of personal benefit (ρ = 

0.09, p = .66).

DISCUSSION

The purpose of this study was to characterize the perceptions of risks and benefits and the 

prevalence and nature of TM among a unique sample of people considering enrollment in 

early phase DBS clinical trials for TRD. As a group, these participants distinguished reliably 

among risk levels of different study procedures, expressed hopes for personal benefit, and 

demonstrated moderate levels of altruism on average. However, they also showed some 

evidence of TM, which was consistent with our expectations.

Of note was that these participants did not consider DBS, a key component of which 

involves implantation of electrodes in a deep structure of the brain (in this case, the anterior 

cingulate), especially risky. This finding may reflect, at least in part, the population sampled

—that is, patients who had sought out the DBS trials, undergone detailed screening 

procedures, and considered the risks and benefits of the DBS study for some time before the 

present questionnaire was administered. Moreover, in many cases, patients had researched 

DBS on their own and were knowledgeable about prior studies. Thus, this sample was 

already favorably predisposed to considering DBS as an experimental treatment for their 

depression. Their views therefore may not generalize to those of the larger population of 

people with TRD.

Another explanation for this finding is that, as definitions were not provided for “high,” 

“moderate,” or “minimal risk,” respondents were free to assign their own “anchoring” for 

these terms. In their open-ended responses (Christopher et al. In Press), some participants 

explicitly contrasted the risks of participating in the study with the risks of staying 

depressed. Thus, compared to the latter, the risks of the DBS study may not have seemed 
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high. Nevertheless, these findings underscore the importance of reviewing serious risks with 

potential research participants repeatedly and in detail to ensure that participants are truly 

informed and do not unreasonably minimize potential risks.

As pointed out by Lipsman and colleagues (2010), “Although DBS is minimally invasive 

neurosurgery, it is the most maximally invasive psychiatric treatment available.” Thus, the 

“moderate” risk rating may indeed be a fairly accurate compromise between the status of 

DBS in the neurosurgical field, and the novelty and invasiveness of DBS in psychiatry. 

Indeed, it appeared that the participants understood the nature of DBS surgery, as they 

assigned higher risk ratings to DBS surgery than to any other study procedures.

How participants viewed the likelihood of benefit was also noteworthy. Overall, participants 

expressed a certain degree of ambivalence regarding the likelihood of personal benefit. This 

may have reflected a mixture of both hope for improvement and some degree of 

hopelessness. Hopelessness is a defining feature of patients with severe depression, and 

given that these patients had tried so many treatments without success, this emotional 

response may have tempered a cognitive ability to consider the possibility of benefit. At the 

same time, they were significantly more likely to agree with the prospect that the study 

would benefit others than that it would benefit themselves, which suggests that they see 

considerable promise in DBS as a treatment for depression. Taken together, these findings 

are reassuring. They suggest that in spite of media portrayals of DBS outcomes, which tend 

to highlight the likelihood of benefit while minimizing ethical concerns and associated risks 

(Racine et al. 2007; Schlaepfer, Lisanby and Pallanti 2010), most prospective participants 

hold a cautious outlook regarding whether DBS will benefit them directly.

These participants were positively disposed toward research in general and moderately 

altruistic regarding their motivation to participate in the DBS trial. As with all questions of 

this type, some responses may have been the result of demand characteristics—that is, 

participants may have given what they perceived as “appropriate” responses. On the other 

hand, respondents who reported an altruistic motive to participate were also more likely to 

believe that the DBS trial would benefit others, without being more likely to expect personal 

benefit, suggesting their altruistic motives are, in fact, genuine.

Consistent with their views on the likelihood of personal benefit, all participants correctly 

answered TM items regarding the possibility that DBS would not benefit them personally 

and regarding the experimental nature of the treatment. This finding suggests that 

participants grasped that the treatment was not proven and that improvement for themselves 

personally was not guaranteed. However, given that some participants also incorrectly 

answered other items regarding personalization of treatment within the trial, the implication 

of this finding is not entirely clear. It is possible that these two items most closely reflected 

what patients recalled from the consent discussions, for example. It is also possible that 

participants did not expect personal benefit, while still hoping for personal benefit. Further 

work is warranted that explores in more depth potential participants’ expectations of 

personal benefit in the context of experimental trials involving novel therapies or 

applications.
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A majority of respondents gave incorrect responses to at least one of the other TM items, 

with more than onethird of respondents answering two or more incorrectly. This high 

prevalence is consistent with prior work examining TM across a variety of research settings, 

including several early-phase trials (Appelbaum et al. 2004; Daugherty et al. 1995; 

Daugherty et al. 2000; Henderson et al. 2006). In this study, the TM items with the most 

frequent incorrect responses had to do with the participant’s understanding of the therapeutic 

orientation of the trial in relation to him- or herself. Thus, while these participants do not 

appear to have unrealistic expectations that DBS will benefit them personally (as noted 

earlier), a significant minority incorrectly answered items regarding the trial being intended 

primarily to help them, the likelihood of their own depression treatment improving by being 

in the study, or the research physician’s ability to tailor the treatment to their individual 

needs. Other indicators of TM—failing to identify DBS as an experimental intervention and 

the primary purpose of the trial as learning more about DBS—were notably absent from this 

group. This apparent discrepancy should not be surprising. Rather, it reflects the 

multidimensional nature of TM (Appelbaum et al. 2004) and the fact that indicators of TM 

are likely to vary across subjects and across clinical research setting, type, and primary 

motivation.

Such heterogeneity also highlights the challenges that researchers face in seeking to identify 

and minimize TM among their subjects. As these data demonstrate, despite the long and 

detailed nature of the informed consent process for these two DBS trials (consistent with 

early-phase research), an accurate understanding of the likelihood of risk and benefit could 

not be taken as evidence that potential subjects do not have any manifestations of TM. Thus, 

the best efforts to reduce TM require careful probing and clarification regarding each TM 

dimension, using questions tailored to the details of the study protocol. As there is no gold-

standard instrument for measuring TM, investigators need to take care to consider what 

aspects of the study are most critical for subjects to grasp, what differences exist between 

clinical care and the study, and how these may impact subjects’ ongoing care.

This investigation had several limitations. The small sample size limited the type of analyses 

that could be performed, as well as the interpretations that could be made. However, the 

small sample size reflected the available pool of participants—namely, the subgroup of 

people with TRD who were willing to participate in DBS and passed the rigorous screening 

process for these early phase trials. Several of the findings were based on single-item 

responses. In selecting our instruments, we erred on the side of reducing the questionnaire 

burden on depressed participants, and selected fewer items that were face-valid and easily 

comprehensible. Finally, participants’ depressed status may have skewed the responses to 

some questions, especially those related to the hopes of direct benefit. However, these 

responses likely reflect the subjective perceptions of very depressed individuals facing a 

difficult choice of whether to undergo a complex and still-experimental intervention for their 

depression.

DBS may eventually be shown to offer the possibility of improvement for many individuals 

suffering from TRD. However, given the infancy of this field, valid informed consent in this 

context will necessarily need to be comprehensive and dense, given the complexity of the 

intervention being studied, the potential risks, and the many unknowns. Overall, the persons 
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considering enrollment in these two DBS for TRD trials exhibited a reasonable 

understanding of the risks and likelihood of personal benefit. Of course, these findings may 

not necessarily be true of participants in other DBS trials. Consistent with other early-phase 

clinical research, most potential participants demonstrated a vulnerability to mistaking 

aspects of the DBS research for those of traditional clinical treatment, although not the 

experimental nature of the trial or the possibility that DBS would not be personally 

beneficial. Future empirical ethics research in this area should include a more detailed 

examination of the manifestations of therapeutic misconception to which participants with 

depression (and other psychiatric disorders) may be vulnerable, as well as its antecedents, 

and should explore efforts to reduce TM within informed consent discussions. •
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Figure 1. 
(A) Perceived risks of specific study procedures. (B) Perceived risk of study to participant 

personally. (C) Perceived risk of study to people with TRD in general. (D) Participants’ 

ratings of overall level of risk of study.
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Figure 2. 
(A) Participants’ ratings of likelihood of personal benefit. (B) Participants’ ratings of 

likelihood of benefit to people with TRD in general. (C) Participants’ ratings of altruism as a 

motivating factor in participation.
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Table 1

Demographic and clinical characteristics of participants (n = 31)

Site A (n = 21) Site B (n = 10) Test statistic and p value

Gender (% female) 13 (61.9%) 4 (57.1%) Fisher's exact test, p = 1.00

Age 42.7 (9.6) 44.4 (8.0) t(26) = −0.39, p = .70

Percent never married 8 (38.1%)* 4 (57.1%)* Chi-square = 9.78, p = .04

Percent at least some college education 18 (85.7%) 7 (100%) Chi-square = 3.33, p = .50

Years of education 16.8 (3.4) 16.6 (1.5) t(25) = 0.17, p = .87

Age of depression onset 21.0 (10.5) 20.1 (4.0) t(25) = 0.21, p = .84

Number of depressive episodes 7.11 (9.0) 4.3 (3.2) t(24) = 0.80, p = .43

Number of hospitalizations 4.9 (5.3)* 1.3 (0.5)* t(18.81) = 2.93, p =.01

Number of suicide attempts 1.68 (2.9) 1.29 (2.2) t(24) = 0.33, p = .74

HDRS-17 score at baseline 24.0 (3.4)* 20.3 (2.3)* t(24) = 0 = 2.66, p = .02

Percent family history of bipolar 42.1% N/A N/A

Number of hypomanic episodes 4.53 (11.6) N/A N/A

Note. t-Tests degrees of freedom vary due to missing data. The variance of number of hospitalizations was unequal between the two sites (Levene's 
F = 5.21, p < .04); therefore, a t-test without the equal variance assumption was conducted. Asterisk indicates significant difference.
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Table 2

Performance on therapeutic misconception true/false items (n = 31)

(Dimension of therapeutic misconception) Specific item
Participants responding incorrectly,

n (%)

(Purpose of the study)

 The study is mostly intended to learn more about DBS as a treatment for
  depression. (T)

2 (6.5%)

 The study is mostly intended to help me. (F) 7 (22.6%)

(Likelihood of personal benefit)

 There is a chance that I will not benefit from being in the study. (T) 0 (0%)

 My own treatment for depression will certainly be improved as a result of this
  study. (F)

6 (19.4%)

 DBS is still an experimental treatment for depression. (T) 0 (0%)

(Individualization of treatment)

 The research physician cannot add any other medication for depression during
  the first seven months of the study, even if he or she thinks it would help me.
  (T)

7 (22.6%)

 During the first month after surgery, the research physicians will know whether
  my DBS stimulator is ON or OFF. (T)

3 (9.7%)

 During the first month after surgery, I will definitely receive active DBS. (F) 4 (12.9%)

Note. (T)–correct response is "True"; (F)–correct response is "False."
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