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Abstract Family members can provide crucial 
support to individuals participating in clinical trials. 
In research on the “newest frontier” of Deep Brain 
Stimulation (DBS)—the use of DBS for psychiatric 
conditions—family member support is frequently 
listed as a criterion for trial enrollment. Despite 
the significance of family members, qualitative eth-
ics research on DBS for psychiatric conditions has 
focused almost exclusively on the perspectives and 
experiences of DBS recipients. This qualitative 
study is one of the first to include both DBS recipients 
and their family members as interview participants. 
Using dyadic thematic analysis—an approach that 

takes both the individuals and the relationship as 
units of analyses—this study analyzes the complex 
ways in which family relationships can affect DBS 
trial participation, and how DBS trial participation 
in turn influences family relationships. Based on 
these findings, we propose ways to improve study 
designs to better take family relationships into 
account, and better support family members in tak-
ing on the complex, essential roles that they play in 
DBS trials for psychiatric conditions.
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Introduction

Psychiatric conditions are the leading cause of dis-
ability worldwide [1]. Estimates suggest that for over 
20% of those living with major depressive disorder 
(MDD) and obsessive-compulsive disorder (OCD), 
conventional treatments, such as medication and talk 
therapies, have limited efficacy, and relapse rates are 
high [2–4].

In search of more effective treatments, some 
researchers have turned to Deep Brain Stimulation 
(DBS), an intervention widely used to treat motor dis-
orders such as Parkinson’s disease [5, 6]. Using elec-
trodes implanted deep in the brain and a pulse-gener-
ator device (similar to a heart pacemaker) implanted 
under the collarbone, DBS delivers electrical stimula-
tion to brain targets. The specific target depends on 
the condition being treated; for example, DBS for 
essential tremor typically targets the ventral inter-
mediate thalamus [7]. First employed in the 1950s 
as a tool for the localization of brain structures for 
ablation, DBS has now been used to treat movement 
disorders in more than 100,000 patients worldwide 
[7–9]. 

Since the first study of DBS for OCD in 1999 
[10], trials of DBS for psychiatric disorders—
dubbed “the newest frontier for DBS” [5, 11] —have 
yielded mixed though promising results [12–18]. Yet 
DBS also raises ethical issues related to, for example, 
privacy and access to neural data, and to the potential 
effects of DBS on an individual’s sense of personal 
identity, autonomy, and agency [19, 20].

Findings from early qualitative ethical studies 
point to the significance of social relationships for 
understanding and assessing the ethical implications 
of psychiatric DBS. In a 2015 study, psychiatric DBS 
recipients reported that family members frequently 
noticed changes in their symptoms before they them-
selves did [21]. A 2016 focus group study of 15 DBS 
recipients identified “relationship effects” as one of 
four central themes [22]. These findings are particu-
larly significant given (a) the fact that family mem-
ber support is frequently an inclusion criterion for 
DBS trial participation [11], and (b) the existence of 
ethical debates about the appropriate role of family 
members in clinical trials (e.g. debates about how to 
involve family members while preventing coercion 
or manipulation of patients), especially when trials 
involve “vulnerable populations,” such as those with 

psychiatric conditions [23, 24]. Research exploring 
the relational dimensions of psychiatric DBS thus has 
practical and normative implications for trial design, 
especially concerning questions of justice and access 
to trial participation, and may also contribute to long-
standing bioethical questions about autonomy and 
family involvement in medical decision-making.

Qualitative research on the lived experiences and 
perspectives of DBS recipients is crucial for under-
standing the relational dimensions of DBS and its 
ethical implications. But, as some bioethicists have 
demonstrated, engaging family members in this 
research allows for deeper and more impactful analy-
sis. For example, Thoresen and Lillemoen’s [25]’s 
inclusion of both patients and their relatives as partic-
ipants in their study of advance care planning in Nor-
wegian nursing homes enabled them to understand 
how patients and relatives often functioned as what 
they called an “intertwined unit” in medical decision-
making, which, they argued, has implications for end 
of life care. Yet, despite the significance of family 
member perspectives, qualitative research on DBS for 
psychiatric conditions has focused almost exclusively 
on DBS recipients [21, 26, 27].

This study is one of the first to interview both psy-
chiatric DBS recipients and their family members 
(see Thomson et  al. [28] for another such study). It 
is also the first that we are aware of to analyze the 
interview data using dyadic methods—i.e. methods 
aimed at analyzing the perspectives and experiences 
of participants both as individuals and as members 
of dyadic relationships—which, as discussed fur-
ther in the Methods section below, allows for more 
robust relational analyses [29]. Using these methods, 
we identify six themes concerning how relationships 
mediate experiences of DBS for psychiatric disorders 
and, conversely, how DBS affects relationships.

Methods

Recruitment and Participant Information

Participants were recruited from a registry of indi-
viduals (n = 23 at the time of recruitment) receiving 
DBS for psychiatric disorders at a major US research 
hospital. DBS recipients were eligible if they (a) had 
a diagnosis of either MDD or OCD; (b) had a DBS 
device implanted; (c) were between the ages of 18 
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and 75; (d) were able to provide informed consent; 
(e) were an English speaker; and (f) had a close 
family member, loved one or care partner involved 
in their daily life also willing to participate in the 
study. Family members were eligible if they (a) were 
identified by the DBS recipient as a close family 
member, loved one or care partner involved in their 
daily life; (b) were between the ages of 18 and 75; 
(c) were able to provide informed consent; and (d) 
were an English speaker. Twelve DBS recipients met 
the eligibility criteria and were contacted by email 
or telephone and 7 chose to participate, along with 7 
family members. Family members were selected and 
recruited using information provided by the DBS 
recipients.

Institutional Review Board (IRB) approval was 
granted on May 28, 2019 (the reviewing IRB was at 
the major US research hospital where participants 
were recruited). A consent form was sent to partici-
pants at least a week in advance of the interview, and 
a phone call was made to discuss the consent form 
and answer any questions. For phone or online video 
interviews, consent forms were signed and returned 
in a stamped self-addressed envelope provided by 
the study team. For in-person interviews, the con-
sent form was signed in-person before the start of the 
interview.

In what follows, DBS recipients are identified 
using a number, e.g., ‘1,’ and their family members 
are identified using that same number followed by 
the letter ‘F,’ e.g., ‘1F.’ At the time of interview, all 
DBS recipients were undergoing DBS targeted to 
the ventral internal capsule/ventral striatum  (VCVS) 
region of the brain and all had a primary diagnosis 
of either treatment-resistant OCD (n = 3) or MDD 
(n = 4). All DBS recipients with a primary diagnosis 
of OCD were diagnosed with MDD as a co-occurring 
disorder, and one was also diagnosed with Bipolar 1 
and ADHD. One patient with MDD was diagnosed 
with PTSD as a co-occurring disorder. Individuals 
at these stages of illness typically have tried stand-
ard evidence-based therapies, including medication, 
neuromodulation therapies (such as electroconvulsive 
therapy and transcranial magnetic stimulation) and 
psychotherapy (such as cognitive-behavioral therapy 
and exposure–response therapy). Socioeconomic 
background varied; for example, 1 and 1F described 
their financial dependence on disability payments, 
whereas 6 and 6F were a high-income couple. 

Demographic profiles of the DBS recipients inter-
viewed are shown below in Table 1.

Data Collection

Seven pairs of interviews were conducted, one with 
each DBS recipient and a separate interview with 
a family member of each recipient, for a total of 14 
interviews. An interview guide with open-ended 
questions was used to structure the interviews, which 
were audio-recorded. The interview guide included 
questions on the relational dimensions of the fol-
lowing topics: participants’ understanding of DBS, 
informed consent, decision-making, expectations, 
identity, and agency (see Online Resource 1 for 
interview guide). There are different approaches to 
data collection for dyadic analysis—separate inter-
views, joint interviews, or some combination of the 
two (see Table  1 of Eisikovits and Koren [29] for a 
full list of approaches)—each of which offers dif-
ferent benefits and drawbacks. Given the sensitive 
nature of our interview topics, we chose to conduct 
separate interviews since this allows each participant 
to describe their experiences without having to con-
sider the reaction of their family member when voic-
ing criticism or bringing up sensitive topics [30]. To 
facilitate dyadic analysis (dyadic analysis is discussed 
in more detail below) we included questions intended 
to probe participants’ understanding of their loved 
one’s perspectives: for example, when we asked DBS 
recipients about their pre-implantation expectations, 
we also asked them what they thought their family 
members expected (and vice versa). Eight interviews 
were conducted in person in a conference room at the 
university hospital, 4 were via online video calls, and 
2 were conducted on the phone. Interviews lasted an 
average of 71 min with a range of 28 to 94 min. The 
interviews were conducted by MB and took place 
between August 2019 and March 2020.

Analysis

Interview audio recordings were transcribed verba-
tim by a professional transcription service and edited 
for accuracy by MB. Transcripts were de-identified 
and entered into Atlas.ti (Version 8.4.5) and analyzed 
using dyadic thematic analysis. Thematic analysis is 
a method that uses data coding practices to identify, 
analyze and report patterns, known as themes, within 
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qualitative data [31]. The process involves highlight-
ing and labelling (i.e. coding) significant quotes that 
relate in some way to the study’s research focus. 
These codes are then cross-analyzed and grouped 
to form broader themes [31, 32]. Three authors 
(MB, SG, EK) along with a research assistant were 
involved in coding the interview transcripts. Each 
coder coded 4 of the transcripts and all met to discuss 

and compare codes, resulting in a codebook with 
265 codes. MB then used the codebook to code the 
remaining 10 transcripts. Themes were identified by 
analyzing the coding results alongside field memos 
written throughout the data collection process. Given 
the relatively broad goals of the study (to investi-
gate the relational dimensions of DBS), we adopted 
an approach to thematic analysis that lay between 

Table 1  DBS recipient 
demographic information Sex # (%)

  Male 4 (57%)
  Female 3 (43%)
  Nonbinary 0 (0%)

Race/ethnicity
  White or Caucasian 6 (86%)
  Hispanic or Latino 1 (14%)
  Black or African American 0 (0%)
  Asian 0 (0%)
  American Indian/Alaska Native 0 (0%)

Age
  25–34 2 (29%)
  35–44 0 (0%)
  45–54 1 (14%)
  55–64 2 (29%)
  Over 65 2 (29%)

DBS recipient-family member relationship
  Spousal 4 (57%)
  Long term partnership 1 (14%)
  Parent–child 2 (29%)

Primary diagnosis
  Major Depressive Disorder 4 (57%)
  Obsessive Compulsive Disorder 3 (43%)

Years since initial DBS implantation (at time of interview)
  14 years 1 (14%)
  11 years 3 (43%)
  9 years 2 (29%)
  6 years 1 (14%)

Co-occurring disorders
  Post-Traumatic Stress Disorder 1 (14%)
  Major Depressive Disorder 3 (43%)
  Bipolar 1 Disorder 1 (14%)
  Attention Deficit Hyperactivity Disorder 1 (14%)
  None 3 (43%)

DBS outcome (as assessed by DBS recipient at time of interview)
  Highly successful 2 (29%)
  Moderately successful 4 (57%)
  Minimally successful 1 (14%)
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what’s known as an “inductive approach” (where the 
research questions and concepts of interest evolve to 
some extent during the analysis process) and a “theo-
retical approach” (where coding is more driven by 
specific research questions and concepts) [31].

In contrast  to conventional thematic analysis, dyadic 
thematic analysis takes as the unit of analysis each indi-
vidual participant as well as “the meaning, perceptions of 
reality, and sense-of-being experienced by a dyad” [33, 
186]. Initially the process is similar to conventional the-
matic analysis as described above: coding and determi-
nation of themes. However, for dyadic thematic analysis, 
each interview transcript is coded in two different ways: 
first as an independent interview, and second, alongside 
the transcript of their family member, with the aim of 
identifying overlaps and differences between their per-
spectives and experiences. In many instances during our 
analysis, the use of a dyadic approach altered our under-
standing of the meaning and significance of quotes from 
individual transcripts, leading to code updates. This pro-
cess continued, going back and forth between updating 
codes at the individual and dyadic levels of analysis, until 
a set of key themes were determined [29].

Our approach to thematic analysis was grounded 
in a constructionist research epistemology that takes 
data and interpretations of data to be co-constructed 
in the process of research (in contrast to a realist 
research epistemology, which understands the goal 

of research to be the reflection of a reality independ-
ent of the researcher and the research process) [31, 
34]. According to this research epistemology, the 
backgrounds, assumptions, characteristics, skills and 
perspectives of the researchers influence and co-
construct how the interviews are conducted and how 
the data is coded and analyzed. For example, at the 
time of the interviews the interviewer in this study 
(MB) was based at an elite, high-resourced university 
and trained in empirical bioethics, which likely had 
an impact on the language and tone they used in the 
interviews and therefore on the kinds of responses 
elicited from the participants. At least one researcher 
on the team had personal experience with psychiatric 
disorders in their own family, leading them to under-
stand some of the participants’ experiences in ways 
they may not otherwise have been able to.

Results: Six Themes

Dyadic thematic analysis of audio transcripts yielded 
6 themes salient to the relational dimensions of DBS 
(Table  2). The first theme encompasses how DBS 
recipients and their family members conceptualize 
the purpose of DBS. Themes 2 and 3 relate to differ-
ent stages of participation in a DBS trial: the decision 
to enroll in a trial, and the process of understanding 

Table 2  Themes

1. Conceptualizing DBS: DBS as one tool in a toolbox DBS recipients and family members did not conceptualize DBS as a cure for 
psychiatric disorders, even when the outcomes were perceived to be highly 
successful. Instead, DBS is conceptualized as one “tool” within a broader 
therapeutic toolbox

2. Relationships and decision-making DBS recipients described the decision to enroll in a DBS trial as a “last 
resort,” while also suggesting that family members played key roles in 
decision-making

3. Relationships and identity DBS recipients described a difficult period of adjustment to their post-DBS 
selves. Family members played key roles during this period of adjustment

4. Effects of DBS experiences on relationships Enrollment in a DBS trial had largely positive effects on family relation-
ships. However, even when DBS was perceived to be successful, DBS also 
introduced new relational tensions related to trust and autonomy

5. Effects of relationships on DBS experiences During a DBS trial, family members provided three kinds of support: (1) 
material support, e.g., financial assistance; (2) psychosocial support, e.g., 
mitigating the effects of stigma and (3) epistemic support, e.g., insight 
into how the device is affecting their loved one and whether DBS settings 
should be adjusted

6. Family member values and priorities Family members valued being included in a DBS trial as a “team member,” 
and expressed a wish for greater access to data, as well as more post-trial 
support and information



 Neuroethics           (2023) 16:14 

1 3

   14  Page 6 of 18

Vol:. (1234567890)

and navigating personal identity following implanta-
tion, respectively. Theme 4 relates to how the experi-
ence of undergoing DBS influences relationships, and 
in turn, theme 5 relates to how relationships influence 
experiences. Theme 6 concerns the values and priori-
ties of family members.

Conceptualizing DBS: DBS as One Tool in a 
Toolbox

DBS recipients all reported varying degrees of suc-
cessful outcomes, where a successful outcome is 
defined as a reduction in psychiatric symptoms.1 Two 
reported highly successful outcomes (“I’m sorry, 
I get choked up. It worked…. it was a true gift” (6), 
“This has been a tremendous success for me” (2)). 
Four reported moderately successful outcomes (e.g., 
“I wish that the ability to do things up to my current 
full capacity, whatever that is, would last longer” (3)). 
One reported minimal success (“I’ve had on and off 
periods of success” (5)). Despite these largely posi-
tive outcomes, there was broad consensus among 
DBS recipients and their family members that DBS is 
“not a cure” but rather one “tool” within a wider ther-
apeutic toolbox for managing psychiatric disorders:

“The DBS, the cortical leads, and the deep 
leads, they just are infused together to help me 
focus away from my OCD… but you still have 
to use cognitive behavioral therapy, too... It’s 
not like it changes, like you’re just 100% better.” 
(7)
“It’s made a huge difference. I mean, it’s not 
a cure but it allows me to be in a good mood, 
which is very handy now that I have five grand-
children. It allows me to be with people for an 
hour and a half, two hours, which is also good, 
and to go out places. I still have pretty constant 
anxiety and trouble, but I take things for that. I 
mean, it’s under control and it’s stable.” (3)
“And that’s the thing I’ve learned about DBS, 
is it doesn’t solve everything… And that was a 
tough lesson for me to learn.” (6F)

Clinical therapies were not the only kinds of tools 
in the therapeutic toolbox. As we’ll see in theme 5 
below, family support (of multiple kinds) served as 
a therapeutic tool. Additionally, one family member 
believed that her husband’s attitudes – namely his 
self-motivation, belief and trust in his DBS – worked 
as a kind of therapy alongside the DBS stimulation:

“Because he is motivated to get the best out 
of something… then he puts his trust in it. 
He believes DBS works, and then because he 
believes it works, he pushes himself to do cer-
tain things.” (3F)

Relationships and Decision-making

DBS recipients and their family members saw the 
decision to enroll in a DBS trial as pivotal. Most used 
fatalistic language to describe the decision-making 
process, frequently referring to DBS as a “last resort.” 
Some described feelings of urgency and desperation, 
while others described apathy and hopelessness. For 
the majority, the decision did not feel like a decision 
at all: enrolling in a DBS trial felt like the only option 
available.

“It was the only decision. There really weren’t 
other choices.” (1)
“I definitely think it was the right decision, 
but also I would say we didn’t really have any 
option… We had done the ECTs, and the mag-
netic thing, and he was on a lot of medication. 
So, in my mind, we had really nothing to lose 
except that he might have a crisis in surgery.” 
(3F)
“But at that point, to be honest, I really didn’t 
care…This was going to be my last step... I had 
no hope, I really didn’t care about anything.” (6)
“It was in a sense, why not do it? The alterna-
tive of not doing it really wasn’t a good alterna-
tive.” (4F)
“I’m ready to try anything. I don’t care what-
ever it is.” (7F)

While interviewees believed that there was no 
“real” decision to be made, they nonetheless identi-
fied two kinds of roles that family members played 
in the decision-making process. First, relationships 
and family members served as a motivation for 
enrolling in a DBS trial:

1 There are complex questions, which are beyond the scope 
of this paper, regarding how to define and measure success 
in psychiatric DBS trials [see 21]. We asked recipients if they 
viewed DBS as a success and responses were judged qualita-
tively based on a scale of ‘Highly successful’ to ‘Unsuccess-
ful.’ See Table 1.
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“Oh, to be honest with you, on a conscious 
level, the relationships were the primary thing. 
The only reason I was still alive was because I 
didn’t want my wife and my daughter to have 
to live with their father and their husband kill-
ing himself.” (2)
“Yes, I think it was the right decision because 
for me, I could have not gotten a DBS and 
been disabled my whole life, or... getting the 
DBS at least gives me sort of a chance to have 
a normal-ish life… and I think that’s what my 
mom would want for me.” (5)
“[H]e was motivated to do something for him-
self. But I think that I push him to do the most 
with who he can be.” (3F)

In a second role, family members served as part-
ners in decision-making. Partnership came in mul-
tiple forms and degrees, including assisting DBS 
recipients with decision-making tasks from reading 
consent forms or doing research on DBS, to partici-
pating in “processing” the decision, to collaborat-
ing in “problem solving,” to deliberating about and 
agreeing upon the final decision itself:

“I don’t think I really processed [the decision] 
with anybody except my wife.” (2)
“We discussed it, and I think it was more the 
risk of the brain surgery… But, after eve-
rything that 2 has been through, and for the 
length of time that he’s suffered with depres-
sion and mental illness, based on what the 
doctor told us, what research we did… based 
on all of those facts, we decided to go ahead 
with it. Both of us.” (2F)
“I was the decision maker. He was 20, so... 
And he wasn’t capable of doing any kind of 
research or processing any of the information, 
so I made it clear to him that it was his choice, 
but I also let him know that this is what I rec-
ommended and Dr. X recommended, and his 
psychologist was in agreement.” (5F)
“It’s a part of our relationship to do sort of 
joint problem solving about his life and his 
needs and his illness.” (5F)

This collaboration in decision-making extended 
to ongoing decisions about adjusting DBS settings. 
6F gives an example of his role during study vis-
its with the research team. During visits, a research 

team member tests different settings and asks for 
feedback from the DBS recipient. 6F would chal-
lenge his wife to try harder when he believed she was 
becoming fatigued and therefore no longer answering 
accurately:

“I’ve known her for 30 years so I could see her 
sort of giving up. Like she was like, "Sure. Bet-
ter." And I was like, "No. This is the setting 
they’re going to land on. So is it really better or 
is it not better?” (6F)

Although family members’ involvement in deci-
sion-making was largely described in positive terms, 
this involvement was not always tension-free. For 
example, 6F described how he felt like he sometimes 
inadvertently took control of study visits:

“I think she was also at this weird state where 
she was not thinking very clearly and had real 
trouble expressing her concerns or thoughts… 
And so I had a nasty habit of translating for 
her, which I’m sure pissed her off. But it also 
meant the doctors were talking more to me even 
though we were sitting next to each other and 
she was even asking a question.” (6F)

Identity

DBS recipients reported changes in identity follow-
ing DBS, some attributing them to the stimulation 
(“I’ve become more like my true self” (4)), and oth-
ers to the kinds of changes that inevitably occur with 
time (“my own opinion is that we change all the time” 
(3)). Although these changes were described as either 
positive and/or expected, many DBS recipients none-
theless expressed difficulty in adjusting to them:

“Finding out who I am, whatever I am, at that 
stage but then I was going through that all 
along, kind of figuring myself out... I think 
that’s the hardest thing.” (3)
“No one tells you how to restart your life all 
over again. I think I struggled with that for a 
long time, like, how do you go from negative 
50 back to square one. I think that I don’t know 
if they have rehabilitative programs or some-
thing, but I think it was really hard to navigate 
life after having been completely off the grid for 
two plus years.” (6)
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Family members played a significant role dur-
ing these periods of adjustment. For example, 2F 
describes how she works to “remind” her husband of 
what it’s like to live with a sense of self-worth, and 
to understand and endure “normal stresses,” and 6F 
describes directly engaging with his wife in conversa-
tions about identity change:

“And, because a lot has to do with self-worth, 
his idea of how he sees the world, how he sees 
himself, how he sees how people see him, and 
all of those weaknesses that present themselves 
to him. And I think with DBS, all that’s gone 
away. So, he hadn’t had to really learn what it’s 
like to have normal stresses in your life. And 
I’ve had to remind them of that.” (2F)
“She and I have had some conversations where 
it gets to pretty deep stuff of which is the real 
her, the one on the batteries or before and this 
whole, ‘I’m a cyborg?’ Which is a very deep 
dark path and an interesting debate.” (6F)

Effects of Relationships on DBS Experiences

Relationships were found to have significant effects 
on individuals’ experiences with DBS. These effects 
resulted from three kinds of relational support: (1) 
material support, (2) psychosocial support and (3) 
epistemic support. Material support includes finan-
cial, cognitive and logistical support needed for 
navigating life with a severe chronic illness while 
participating in a complex clinical trial. Interview-
ees described how their need for this kind of support 
decreased as psychiatric symptoms improved.

“I couldn’t take care of myself, so just right off 
the bat now, my dad helped me with the medi-
cation, with the DBS. I’d say, less than a year 
ago, my dad would drive me here, and he would 
park down the street and just say, ‘Call me when 
you’re ready.’… He used to give me my medi-
cation every night, my cocktail of medication… 
with DBS, now he doesn’t play a role in it... A 
few months ago, maybe less than that, I started 
driving around myself.” (7)
“The time when I had the hallucinations, he was 
great… He kind of took control and said, ‘Give 
me the phone number, I’m going to call, I’m 

going to set up an appointment, you’re going to 
be okay. We’re going to drive down today.’” (1)
“When I had the [DBS-related] infection, my 
mom took that time off... because I couldn’t 
hold my son.” (6)

In terms of psychosocial support, interviewees 
described how family members provided motiva-
tion, love, and consolation through difficult moments. 
One DBS recipient described how her son’s accept-
ance of DBS as normal helped her in “rejoining life” 
post-DBS, and one family member talked about how 
she would mitigate stigma by appealing to a sense of 
“normal for us:”

“I think my son thinks everyone has batter-
ies in their chest. It’s funny, when he was little, 
he would drag the charger and I’m like, ‘We 
shouldn’t be playing with that right now.’ But I 
think it’s like rejoining life.” (6)
“I’m fond of saying, ‘what’s normal for us’ and 
it’s not normal for many families or marriages, 
but it’s normal for us, and that’s okay.” (3F)

Family members also play a role in identifying and 
understanding the effects of DBS; a type of support 
we term epistemic support. This finding arose when 
analyzing interviewees’ responses to a question about 
who is in the best position to judge whether DBS set-
tings need to be adjusted. Some DBS recipients (1, 3 
and 5) saw themselves as the best judge:

“Me, because I can tell how I feel and what I’m 
thinking… 1F doesn’t actually have any idea.” 
(1)
“Well, I can do kind of a body and emotional 
inventory of what I’m feeling and if I’m just 
not getting the support ... I don’t know how to 
describe it, but I can feel it.” (3)
“I’d have to kind of educate them [family mem-
bers] on what’s going on in my brain... in order 
for them to be able to notice if I’m having a 
thought that is a ‘[Participant 5] thought’ versus 
some other thought that’s something else.” (5)

In contrast, 2 believed that his family members 
would be better judges because their perspectives are 
“more objective” than his own. His wife (2F) con-
curred, suggesting that she can see differences in 2 
that he can’t see himself:
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“Well, their [family members’] perspective is, I 
guess you could say, it could be more objective 
than my experience.” (2)
“I’ve seen a difference in Participant 2 in his 
confidence level, how he holds himself, how 
he’s in the world, more confidence. But I don’t 
think he sees that. And I think that’s an underly-
ing issue with him.” (2F)

1 expressed a similar sentiment regarding his 
father’s insights into his symptoms:

“My dad says, ‘Oh he’s a whole other person.’ 
And that’s… before I even start feeling real 
relief.”

6 believed that she and her husband as a couple are 
the best judges. However, she can also feel annoyed 
when her husband shares his perspective, despite the 
fact that she believed his opinion was usually “right” 
(more on this point in the discussion of Theme 5 
below):

“I think it’s probably a combination. I think it 
would be me initially with my husband a very 
close second.”(6)
“He might notice the cricking of the neck, or 
he’ll say, ‘You seem agitated,’ which always 
annoys me. I’d say like 75% of the time, he’s 
usually right if there’s an issue. But, if it was 
really a problem, I think I would know… There 
were little nuances that I think I noticed that it 
would be hard for someone else to experience, 
plus he was working all the time… But I’d say 
it would be a combo. I’m going to give myself a 
little more credit on that front only because it’s 
my body, but he’d be right there.” (6)

6F also reported engaging in more formal moni-
toring practices. He describes taking notes on 6’s 
symptoms and secretly checking her DBS controller 
at night to make sure her DBS is on:

“I probably have a ton of notes that were started. 
Like, ‘Here’s my tracking, was it a good day or 
was it a bad day? Did we go in the car? Did we 
not go in the car? Where are we, at the airport?’ 
So that I could remember and then I would... 
I’ve actually secretly taken her controller and 
checked while she’s asleep just to make sure it’s 
on.” (6F)

Finally, we found that, in some cases, participants’ 
experiences of DBS changed when their family mem-
bers shared their observations with them. Consider 
2’s description of what happened when his family 
members told him that his symptoms had improved. 
Up until that point, he had not realized his symp-
toms had improved, and because of this, he hadn’t yet 
experienced the benefits of reduced symptoms. His 
family’s observations were themselves “healing”:

“And, you know, during the journey, each one of 
them has mentioned at times, ‘Boy, you really 
seem to be smiling a lot more. You really seem 
to be enjoying yourself more.’ My daughter has 
mentioned that to me a few times. And that in 
itself is kind of healing in a way. Because, she 
and my wife, when they say those things, they 
were right, but it’s like it hadn’t caught up to me 
yet. I hadn’t realized that yet, because I was in 
such a... negative mindset to begin with.” (2)

Effects of DBS Experiences on Relationships

The connection between relationships and DBS expe-
riences goes both ways: just as relationships influence 
DBS experiences, so too do DBS experiences influ-
ence relationships. We identified a number of differ-
ent mechanisms by which the latter occurs.

When DBS was successful the effects on relation-
ships tended to be positive. In many cases, both DBS 
recipients and family members felt that the reduction 
in psychiatric symptoms allowed for reconnection 
and closer relationships:

“We’re much closer…So the relationships 
have improved tremendously since the DBS 
occurred.” (2)
“I think the DBS has given my life a renewal 
of my life, the last 10 years. Because I’ve had 
the opportunity to really reconnect with 2 in 
day-to-day stuff, that we could never do before. 
Because he was in bed or he wasn’t feeling 
well.” (2F)
“I can be closer to good friends than I could be 
before… I think my folks... I don’t know who’s 
more tolerant of who. I don’t know if they’re 
more tolerant of me, or if I’m more tolerant of 
them. There’s been less conflict.” (1)
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Relatedly, interviewees described improvements 
in mutual understanding and communication. 7F 
described how his son’s OCD symptoms made it diffi-
cult to communicate with him prior to DBS, and how 
this has changed:

“He would [prior to DBS] throw something if 
you say something really bad. Not really bad, 
if you say this is all whatever you are thinking, 
whatever is in his hand he will throw that from 
his hand… I can say a lot more to him now than 
I did before. Before, I wouldn’t say anything to 
him.” (7F)

2F likewise described improvements in commu-
nication, while also noticing a shift in relationship 
roles. Prior to DBS, she took on the full “burden” of 
managing daily life. Since DBS, she can rely more 
on 2, and no longer feels she has to carry this burden 
alone:

“Well, he’s been able to do more things. I’ve 
been able to communicate with him more, have 
more conversations with him, rely on him more 
for daily things, not have to carry the burden 
solely in our relationship.” (2F)

1 doesn’t believe her relationship with her partner 
would have been able to continue without DBS. This 
is in part because DBS enabled her (who was previ-
ously largely a receiver of care) to take on an essen-
tial role as a caregiver for her partner, who suffers 
from medical conditions himself:

“Could I have stayed [in the relationship] with-
out the DBS? No. It’s too hard. I wouldn’t have 
been able to take care of both of us, and as it is 
I’m barely able to do that…” (1)

Not all of the effects of DBS on relationships were 
positive. 5, for whom DBS was only minimally suc-
cessful, experienced frustration when his views on the 
success of DBS didn’t align with those of his family 
members and clinicians. Nonetheless, he understood 
that the expression of these contrary viewpoints was 
in his best interests:

“If I think I’m doing well but my therapist or 
my mom doesn’t think I’m doing well... it’s 
frustrating. But, so I probably don’t really like 
it. But the thing is, it’s actually good that they’re 

being honest because mainly, they’re actually 
helping me.” (5)

In other cases, the success of DBS improved exist-
ing relational dynamics, but also introduced new rela-
tional tensions, often resulting from the introduction 
of new relationship roles. 6 describes how during sig-
nificant life events post-DBS implantation—such as 
the birth of her child—family members would ques-
tion her ability to cope by herself. While 6 saw her-
self as capable of taking on a new caregiving role, her 
family members saw her as still occupying the “sick” 
role:

“I remember right after my son was born, my 
husband had to go away for a week and my 
mother stayed at the house because I think peo-
ple didn’t think I was capable of being home 
with  a newborn, which was fine. But I was 
pretty hurt by that in a way because at that point 
it had been seven years... I think I had demon-
strated that I was doing pretty well. So, I just 
felt like it was not a vote of confidence for me 
that someone had to stay with me...” (6)

Participant 3 describes a similar situation with his 
in-laws:

“My in-laws have had some suspicions at times 
and have been a little harder to settle down. I’m [3] 
not going to drive while the kids are in the car. 
They [the kids] are going to be put in the seat belts 
correctly, the car seat, whatever, et cetera.” (3)

These kinds of relational tensions were frequently 
expressed via questioning about whether the DBS is 
turned on or working. As discussed in Theme 4, fam-
ily members’ observations provided unique insights 
into the effects of DBS (insights unavailable to DBS 
recipients by themselves), sometimes even influenc-
ing the effects themselves. However, these observa-
tions also had the potential to create tensions. Par-
ticipant 1 describes her frustration in response to 
persistent questioning from her partner:

“He will say something to me about it, and I’ll 
check, I’m good. I’m sorry you didn’t like that I 
just chewed you out for something, but it’s not 
the mood disorder. I’m on, I’m charged enough, 
and I just think you’re an idiot.” (1)
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In another example, 6 describes how her husband 
reacted to her expressions of agitation and stress by 
questioning whether the DBS was turned on. To her, 
this kind of questioning felt like “an attack.” She also 
highlights a relational asymmetry that DBS intro-
duced: when her husband is agitated, she can’t ques-
tion the authenticity of his feelings by asking whether 
his DBS is on:

“But we were moving, we had a horrible sale 
process, and I was just irate… So, I think I’m 
allowed to be agitated if there’s a good reason... 
I can’t shoot back at him. Well, is your device 
on? Because he didn’t have one, but I know it 
just feels a little bit like an attack.” (6)

Family members also brought up the tensions that 
arose from this kind of questioning. 6F gave the fol-
lowing account of one such incident. In contrast to 6, 
though, he described this incident as “slightly funny”:

“There’s a really interesting dynamic that’s 
slightly funny, but she can also just be in a bad 
mood or have a bad day even though they’re 
functioning. And I am very quick to say, ‘Are 
your devices off?’ And she’s like, ‘No, I’m 
sure they’re on.’ I’m like, ‘Check.’ And she’s 
like, ‘No, they’re on.’ And I’m like, ‘Check.’ 
And I’ll make her get the thing and check and 
then they’re on... I’m like, ‘Okay, so you’re just 
being a bitch?’" (6F)

Family Member Values and Priorities

As evidenced by the above findings, family members 
play multiple roles in DBS trials. This final theme 
encompasses family members’ values and priorities 
with respect to these roles. First, many family mem-
bers described how much they value being included 
as members of what they see as a “team” charged 
with helping their loved one. For example, 5F 
describes how her inclusion within a research team 
(she uses the term “we” to describe decisions regard-
ing DBS) was the “best part” of 5’s participation in 
a trial, providing a kind of treatment safety net, and 
significantly easing her caretaking burdens:

“The team has really been the best part for me 
is probably the main point… Having the team… 
I know if there’s anything else that could help 
him, they will know. It’s not up to me to be con-

stantly doing the research anymore… I don’t 
ever have to feel like, ‘What else can I do?... I’m 
not doing everything we could do.’ I know we 
are.” (5F)

This desire to be included as a team member 
relates to a desire expressed by 6F regarding access to 
data. He believes that “we could learn so much more 
if we had better access” and expresses frustration that 
the research team wasn’t sharing this data with him:

“I just felt like we could learn so much more if 
we had better access to all that stuff. And the 
stock answer from the doctors was, "You need 
to keep a blog or a log of every day how she’s 
doing." And look, I would start that every time 
and then after a day and a half, you just don’t do 
it or things are going well and you’re like, ‘Oh 
great, I’m not going to do it anymore.’ And then 
lo and behold we’d have an issue.” (6F)
“So we’d go in the following week and they’d 
say, ‘Yes, it was off.’ And I’d say, ‘Okay, well 
when did it turn off?’… And they’re like, ‘The 
device doesn’t tell us, it doesn’t keep all this 
data.’ And I’m like, ‘That’s crap.’... Or ‘There 
was data, but it resets itself every day.’ Or they 
wouldn’t give us the passwords.” (6F)

The family members we interviewed were all 
legally defined as family, with one exception. 1F is 
the long-term partner of 1, but they are not legally 
married. He believed that this led to him not being 
treated as a true “member of the team.” He suggested 
that research staff should draw on the idea of a “func-
tional family” in deciding who to treat as a family 
member:

“I think there are times when we need to address 
the family, those who represent the family for 
the patient, not necessarily who are the family 
of the patient, but who are the functional family 
for the patient.” (1F)

Family members also frequently brought up con-
fusion and anxieties about what would happen after 
the trial ends, particularly regarding post-trial respon-
sibilities for continued care and medical support, 
questions concerning future financial costs of device 
maintenance and care, and what would happen if 
the trial didn’t result in FDA approval for DBS. One 
family member (3F) believed that post-trial financial 
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issues were more of a concern for them than for their 
family member receiving DBS:

“It’s also like what the hell happens 20 years 
from now, when something goes wrong... So 
that’s something even though we were guar-
anteed  by  Medtronic, the company that makes 
this, that you [2 and 2F] will be helped.” (2F)
“And we were told that for whatever it was, a 
number of years things will be covered… [but] 
I always was a little hesitant… just wondering 
if we were going to be in this for a lot of money 
later, and it didn’t affect our decision, but 3 was 
much less concerned.” (3F)
“I was a little concerned with where we were 
going to get appropriate follow up if it didn’t get 
FDA approval… if it doesn’t get approved, how 
much support are we really going to get?” (3F)
“So I don’t know if Medtronic pays for it. I don’t 
know if [the hospital] pays for it. I don’t know 
if the government pays as part of the test. It’s 
all very unclear to me to be honest with you...” 
(6F)

Discussion

DBS researchers have long appreciated the signifi-
cance of family members, yet attention has focused 
primarily on the material and psychosocial support 
that family members can provide [11, 128; 35]. While 
such support is indeed highly significant, our find-
ings support and extend the view that family relation-
ships influence (and are influenced by) DBS trials in 
ethically salient ways that go beyond these traditional 
forms of support.

One such ethically salient role that family mem-
bers can play is the provision of what we call epis-
temic support. Recent qualitative studies of psy-
chiatric DBS have shown that family members are 
uniquely positioned to provide clinically relevant 
insights about the effects of DBS, such as changes in 
psychiatric symptoms and side effects. Thomson et al. 
[27], for example, found that “spouses and close fam-
ily members are likely to first notice any behavioral 
or psychiatric disturbances that can emerge after sur-
gery and are key to treating them” (p. 245). Our study 
extends these recent findings about epistemic support: 
our interview data suggests that family members have 

the potential to not only provide clinically relevant 
insights that can help clinicians and patients learn 
about and understand DBS outcomes, but also that 
the act of sharing these insights with DBS recipients 
can actually influence the DBS outcomes themselves. 
This was the case when Participant 2 described his 
experience of learning about his family member’s 
insights as itself “healing.”

Though clinical researchers may already infor-
mally draw on family members in assessing out-
comes and making clinical decisions, we argue that 
our findings justify formally expanding the traditional 
definitions of support to include epistemic support. 
Doing so would encourage the development of for-
mal instruments for gathering and incorporating fam-
ily member observations into clinical trials, thereby 
helping to meet the scientific goals of clinical trials 
and, in some cases, improve DBS outcomes. Such a 
move would also be in line with calls for increased 
emphasis on qualitative measures in regulatory stand-
ards governing DBS research (which currently, as 
Stevens and Gilbert [36] argue, largely prioritize 
quantitative measures), and also in line with “partici-
pants as partners” initiatives, which actively promote 
the inclusion of patients in health research beyond 
their traditional role as research participants [37]. 
Expanding traditional definitions of support would 
also have positive ethical implications. “Participants 
as partners” advocates argue that commitments to the 
values of integrity and respect for persons require that 
researchers recognize and value patient contributions 
to research [37]. A similar argument could be made 
with respect to recognizing family member contribu-
tions. Including epistemic support within definitions 
of support would facilitate the explicit recognition 
of the valuable epistemic work that family members 
perform and validate their contributions to the clini-
cal trial team.

Although family involvement is widely understood 
to be significant in DBS trials, there are also con-
cerns that family members can become too involved, 
exerting undue influence and threatening a patient’s 
autonomous decision-making [23]. The possibil-
ity for undue influence may be heightened in cases 
where individuals see DBS as their only remaining 
option for symptom relief and describe feelings of 
desperation and urgency, as some DBS recipients did 
in our study (see also Thomson et al. [28] and Klein 
et  al. [22] for similar findings on patients’ sense of 
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desperation in decision-making about psychiatric 
DBS, yet see also Lawrence et  al. [38] for evidence 
that patients with MDD are still able to participate in 
meaningful decision-making). While acknowledging 
the potential for undue influence, some bioethicists—
especially those working from feminist, intercultural 
and non-Western traditions—have argued that these 
worries are frequently based on a misguided, West-
ern-centric conception of autonomy as requiring inde-
pendence from external influence [39–41]. In con-
trast, they argue that autonomy is best understood as 
a relational concept, and that freedom from external 
influence does not always equate to more autonomous 
decision-making [24, 42, 43].. Thus some “traditional 
efforts to ‘protect’ patients from their family or to 
override their decisions to involve their family” can 
in certain circumstances reduce rather than enhance 
patients’ autonomy [23, 132].

All participants in our study engaged in shared 
decision-making processes. Most participants dis-
cussed shared decision-making in positive terms, 
describing their family members as essential partners 
in the decision-making process, lending support to 
a relational model of autonomous decision-making. 
However, not all family member involvement led 
to more autonomous decision-making. One fam-
ily member described what could be categorized as 
a case of undue influence: he explained that his per-
ception of his wife’s severe symptoms led him to 
develop what he called “a nasty habit of translating 
for her” during informed consent discussions with the 
research team. Our results thus provide evidence for 
the view that what threatens autonomy is not only the 
degree of external influence, but also the kind [23]. 
In other words, it is not the case that greater family 
involvement in decision-making inevitably threat-
ens autonomy (indeed, for most of our interviewees, 
greater family involvement was seen as supportive of 
autonomous decision-making).

Researchers have raised the concern that DBS may 
induce identity changes [20, 44–46]. Yet recent quali-
tative studies have found that risks of identity change 
were not a significant concern for individuals with 
psychiatric conditions considering DBS [47]. Further, 
others have pointed out that identity changes are not 
unique to DBS; identities are dynamic and shift in 
response to a variety of life events [48]. Nonetheless, 
researchers have also noted that adjustment to iden-
tity changes of any kind—even positive, “natural” 

changes—can be difficult [49] and often requires 
some identity “holding” by others [50, 51]. This 
study’s findings support the view that family mem-
bers are vital in helping DBS recipients make sense 
of their new experiences and integrate them into their 
narratives of identity, and, further, that this is the 
case even when changes are anticipated and seen as 
positive.

Family relationships influence the process of DBS, 
and this process in turn influences relationships. 
When DBS successfully mitigated symptoms, this 
frequently improved relational dynamics by reliev-
ing family members’ responsibilities and allowing 
DBS recipients to take on new, meaningful relation-
ship roles, such as becoming caregivers themselves, 
as was the case when Participant 1 became able 
to care for her aging partner. However, even when 
DBS was perceived to be successful, existing rela-
tionship tensions were sometimes replaced with 
new ones. The DBS itself was a conduit of some of 
these new tensions. DBS recipients were distressed 
when—after expressing negative emotions—their 
family members questioned whether their DBS was 
functioning. This experience highlighted a relational 
asymmetry introduced by DBS: as one DBS recipi-
ent described, when her husband becomes agitated, 
she cannot question the authenticity of his feelings by 
asking whether his DBS is on. These findings are in 
line with the results of a qualitative study in which 
one DBS recipient described how her father would 
suggest that clinicians should “turn her up” to make 
her feel better after a family fight, and another DBS 
recipient described it as “dehumanizing” to be asked 
if her device was on when she was acting differently 
than expected [22]. These results suggest that future 
study designs should consider not only the effects 
of DBS on recipients, but also the effects on family 
members and on the relationships themselves, and 
this is important even in cases where DBS outcomes 
are judged to be successful.

These findings raise a new question about experi-
mental design: given the significance and complex-
ity of family member roles in DBS trials, how can 
studies be designed to best support family members 
in taking on these roles? Many family members 
strongly value feeling included in DBS trials as part 
of a “team,” which suggests the need for including 
processes in study designs that acknowledge and 
facilitate robust, team-like involvement. To develop 
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such processes, researchers could look to “partici-
pants as partners” initiatives, many of which discuss 
guidelines and best practices that could be extended 
to family members [37, 52, 53].

Bioethicists have called attention to ethical 
issues related to the post-trial period, such as deter-
mining the circumstances under which research-
ers have ethical obligations to provide continued 
access to care and maintenance of investigational 
brain implants or to cover the costs of explanta-
tion of the device [54–57]. Thus far, the focus has 
been primarily on the experiences and obligations 
of trial participants and clinical researchers, who 
have expressed significant concern and confusion 
about the post-trial period (see e.g. [58] and [55]. 
The findings from this study suggest that similar 
anxieties and confusions also weigh heavily on 
family members. Indeed, one family member (3F) 
believed that they were more concerned about 
financial obligations than the DBS recipient (3): “I 
always was a little hesitant… just wondering if we 
were going to be in this for a lot of money later, 
and it didn’t affect our decision, but 3 was much 
less concerned”. These findings suggest that DBS 
research on post-trial obligations, including pro-
posals for creating post-trial ethical standards and 
norms of practice (see e.g. [54]), should include 
family members alongside trial participants and 
clinical researchers as key stakeholders.

Finally, both DBS recipients and family mem-
bers conceptualized DBS as one “tool” for treatment 
rather than a “cure.” Even participants who consid-
ered DBS to be highly successful understood symp-
tom management to be an ongoing effort (see Versal-
ovic et al. [59] for discussion of a similar theme with 
respect to the prospective use of DBS for substance 
use disorders). This is in line with the central find-
ings of Thomson et al. [28], the only other study to 
date that we are aware of to include family members 
as interviewees: DBS recipients and family members 
in this study conceived of DBS as an ongoing “work 
in progress.” As such, the role that family members 
play in providing different forms of support, partici-
pating in decision-making, and adapting to effects 
such as identity change, will continue to be signifi-
cant in the long-term regardless of DBS outcomes, 
providing additional justification for intentional and 
systematic integration of family member roles into 
study designs.

Limitations

This study is retrospective: the interviews took 
place between 6 and 14  years after initial DBS 
implantation. As such, the results depend on recall, 
which “can be biased by current circumstances and 
interim events, leading to an inaccurate reflection of 
an individual’s actual experience” [60, 2218; 61]. 
On the other hand, as analysis revealed, some inter-
viewees took extensive notes throughout the DBS 
process, thereby improving recall. Another limita-
tion is that participants with more successful DBS 
outcomes may have been more able and inclined to 
participate in the study, resulting in possible under-
representation of negative experiences within the 
data. In considering these limitations, it’s worth 
noting that this study—a qualitative study with a 
small number of participants—is not intended to 
be generalizable to all DBS recipients and family 
members across all contexts, even within psychiat-
ric DBS. The aim of this study is to offer a nuanced, 
detail-oriented, textured analysis of particular expe-
riences and perspectives.

Conclusion

Family members are widely understood to provide 
essential support to individuals receiving medical 
care and participating in clinical trials [23, 62, 63]. 
This is very much the case for psychiatric DBS tri-
als, where the participant population is categorized 
as “vulnerable” [64, 65]. Yet relatively little qualita-
tive research exists on the roles that family members 
can and do play in these trials, on the kinds of sup-
port that they provide, or on the impacts of trial par-
ticipation on family members and relationships. The 
findings from this study—one of the first to include 
family members—reveal how loved ones partici-
pate in psychiatric DBS trials in ways that extend 
beyond traditional conceptions of support provision. 
In turn, this study reveals the complex ways in which 
relationships can affect DBS experiences, and vice 
versa. Taken together, these findings suggest ways to 
improve study designs to better take into account rela-
tionships, and better support family members in tak-
ing on the complex, essential roles that they play in 
DBS trials for psychiatric conditions.
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